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There is broad scientific consensus that our climate is changing, due primarily to the burning of fossil fuels for energy, 

deforestation, and other human activities that release greenhouse gases into our atmosphere.  The debate surrounding 

climate change action has many facets, with significant attention given to issues such as the global competitiveness of 

American industry, the effect of climate legislation on job growth, and the potential environmental impacts of non-

action.  A frequently overlooked perspective is the impact of climate change on U.S. national security. This issue brief 

attempts to fill that void, examining the national security consequences of rising sea levels and changes in temperature 

and precipitation patterns across the globe. Topics addressed include resource conflict, economic stress, population 

dislocation, humanitarian relief and military preparedness.  Other issues, such as the critical relationship between the 

U.S. energy supply (especially oil) and national security, are beyond the scope of this brief. 

 

IINNTTRROODDUUCCTTIIOONN  
 

National security is often characterized as defense against armed attack.  In reality, it is a much broader and more 

complex issue; phenomena such as infectious disease, natural disasters, and climate change all have national security 

implications.  The common factor among these issues is instability.  Maintaining stability both among and within nations 

is a proven means of conflict avoidance; instability is a threat to security. 

 

So while armed attacks have the potential to endanger large numbers of people, this is also true of climate change.  

Many experts agree that projected effects of climate change pose a threat to America’s national security because they 

function as a “threat multiplier for instability” and are interrelated with U.S. dependence on fossil fuels.1 This sentiment 

was recently echoed by the Intelligence Community (IC) in its National Intelligence Assessment on the national security 

impacts of global climate change to 2030.  In his June 2008 Congressional testimony, Thomas Fingar, Deputy Director of 

National Intelligence for Analysis and Chairman of the National Intelligence Council, said, “Climate change alone is 

unlikely to trigger state failure by 2030, but the impacts will worsen existing problems – such as poverty, social tensions, 

environmental degradation, ineffectual leadership, and weak political institutions.”2 

 

RREESSOOUURRCCEE  SSCCAARRCCIITTYY  AANNDD  CCOONNFFLLIICCTT  
 

Access to and availability of natural resources historically has been a source of conflict across countries and cultures. 

Conflicts over water resources currently are linked with persistent poverty and instability in the Middle East, Africa, and 

Asia.  As climatic changes continue, the likelihood of resource conflicts will grow as well. 
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Water access 

An adequate water supply is a basic necessity for human activities such as drinking, irrigation, and sanitation.  By 2025, 

five billion people are projected to live in water stressed countries, even without considering the potential impacts of 

climate change.3   If changes in critical sources of fresh water such as rainfall, snowmelt, and glacial melt are factored 

into projections for water stress – a likely scenario due to a changing climate – the people who already live in water 

stressed countries could see a further reduction in water availability.  In some cases the effects are already visible.  

Experts currently estimate that glaciers, from which 40 percent of the world’s population receives about half of its 

drinking water,4 have been retreating at ever faster rates due to climate change.5   Because they lack the infrastructure 

to deal with water shortages, developing countries are particularly vulnerable to political, economic and social 

instability. 

 

Food production 

Access to food is a critical stability factor.  Climate change threatens to inject instability into food production across the 

globe.  Crop ecologists project that grain production will decrease 10 percent for each 1.8°F increase in temperatures 

above past averages.6   According to the Intergovernmental Panel on Climate Change (IPCC) estimates, some African 

countries’ yields from rain-fed crops could drop by 50 percent by 2020 due to climate impacts.7  Additionally, most of 

the world’s growth in food demand will occur in areas already facing food shortages such as the Indian subcontinent and 

sub-Saharan Africa.   

 

Fresh water and food are just two examples of resources that will be affected by a changing climate.  The degree to 

which societies will experience the negative environmental and socio-economic effects of resource scarcity due to 

climate change depends in large part to their vulnerability to it.  How dependent is a given society on natural resources 

and ecosystem services?  Given a certain level of dependence, how sensitive are the resources to a changing climate? 

What is the capacity of the country to adapt to changes in availability of these resources and services?  Thus, while the 

environmental and socio-economic effects of climate change are projected to be widespread, they will not be uniformly 

distributed because of varying vulnerabilities.  Of central concern for U.S. security, however, is the reality that a majority 

of the resource impacts will be in countries with limited adaptive capacity, potentially making them particularly 

susceptible to the corrosive effects of instability. 

 

EECCOONNOOMMIICC  SSTTRREESSSSEESS  
 

Climate change will have serious implications for national economies and global markets.  While it is impossible to 

attribute economic and state failures to global climate change alone, an increasing number of experts, both scientific 

and military, believe that a changing climate will exacerbate some of the central challenges facing weak economies and 

failing states. 

 

Investment 

Climate change will require dramatic investment in infrastructure – both to preempt its effects and to rebuild 

communities after extreme weather events.  Increasingly powerful and devastating tropical storms, like Hurricane 

Katrina, can be expected to occur as climate change causes ocean temperatures to rise. 8  The damage ensuing from 

such destructive storms is financially overwhelming, and while the United States has the capacity, even if a finite one, to 

invest in prevention and rebuilding efforts, the same cannot be said for much of the developing world.  In 2009, the 

World Bank estimated that developing countries would require $75-100 billion annually during the period 2010-2050 to 

cope with the consequences of climate change.9  
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International markets  

The global financial crisis that took hold in 2009 and continued through 2010 resulted in slower economic growth 

around the world.  As markets slowly recover and financial regulations are reorganized, how the international markets 

respond is of direct relevance to U.S. national security.  Climate change has the potential to disrupt progress, especially 

in emerging economies which are more vulnerable to instability.  Economic disruptions associated with climate change 

will place increased pressure on weak nations which may therefore be unable to provide basic needs and maintain order 

for their citizens.  In his February 2009 testimony before Congress, Director of National Intelligence Admiral Dennis C. 

Blair said, “The United States depends on a smooth-functioning international system ensuring the flow of trade and 

market access to critical raw materials such as oil and gas, and security for its allies and partners.  Climate change could 

affect all of these – domestic stability in a number of key states, the opening of new sea lanes and access to raw 

materials, and the global economy more broadly – with significant geopolitical consequences.”10  This also means that 

the export markets of many countries are likely to be negatively affected. 

 

PPOOPPUULLAATTIIOONN  DDIISSLLOOCCAATTIIOONN  AANNDD  MMIIGGRRAATTIIOONN  
 

Mass migration associated with climate change will challenge the world's political, economic, social and humanitarian 

relief capabilities. For example, a sea level rise of 3 - 15 feet would displace between 150 and 400 million people.11  The 

IPCC projects that sea levels will rise between 7 and 23 inches (0.18 and 0.59 meters) above the 1980-1999 average by 

the end of this century, making it unlikely that these extreme projections will be realized in the near future.12  Regardless 

of their numbers, however, displaced populations from developing countries are expected to move both to urban areas 

in their home countries and to neighbor countries as a temporary home until a move to a developed country with 

superior economic prospects is possible.13  There are three types of migration to consider: 

 

Within a country 

Migration within a single country, from coastlines to cities for example, can result in significant economic changes – both 

positive and negative.  The United States was, for the most part, able to absorb the displacement of people from the 

Gulf Coast after Hurricane Katrina.  Developing countries that lack strong political, social, and economic infrastructures 

are likely to face entirely different effects of major population shifts.   

 

Across an international border 

Environmental destruction is a major driver of migration across international borders.  Such migration can often lead to 

intense political conflict and destabilization for both countries.  The large migration from Bangladesh to India beginning 

in the 1950s, for example, affected both the economy and political context in the regions of India that absorbed this 

population and resulted in violence between natives and migrants.14   The IPCC has estimated that with a 45 centimeter 

(17.7 inch) increase in sea level, 10.9 percent of Bangladesh will be under water and 5.5 million people may be 

displaced.15  As a result, previously existing tensions may be exacerbated if this projected sea level rise does indeed 

occur.   

 

Across large regions of the globe 

A final type of migration involves large regions of the globe.  Europe has experienced such a migration influx from North 

Africa and the Middle East since the 1960s.  The resulting shift in demographics can result in serious tensions along 

social, cultural, or religious lines, as evidenced by the 2005 civil unrest in France.  A forced evacuation of low-lying island 

nations, such as the Maldives, the Republic of the Marshall Islands, Tuvalu and Kiribati, may be necessary if they are 

rendered uninhabitable by a sea level rise of one to two meters (3.2 - 6.5 feet).16
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HHUUMMAANNIITTAARRIIAANN  RREELLIIEEFF  
 

The need for increased international aid is likely to be one of the most significant effects of climate change.  Since the 

1970s, the number of people affected globally by natural disasters has increased by about 50,000 to 60,000 people per 

decade.17  The number of reported disasters has also increased from an average annual total of 90 in the 1970s to 

almost 450 per year in this current decade.  The impetus to provide funding in the wake of such domestic and 

international disasters, which is both moral and strategic, will come under intense scrutiny and pressure given America’s 

own long-term budget scenario. Difficult choices will have to be made over competing trade-offs and priorities.  

Significant aid is likely to be required due to the following effects of climate change: 

 

Weather intensification 

The increased intensity of tropical cyclones, hurricanes, and other extreme weather events will result in greater 

infrastructure damage and economic losses. 

 

Flooding and drought 

It is very likely that there will be more frequent and intense drought and wildfire occurrences as a result of changing 

weather patterns and mid-continental drying.  Because the landmass of the Indian subcontinent is expected to warm, 

scientists anticipate this will heighten the impact of monsoon rains and associated flooding of low-lying areas. 

 

Shifting pattern of disease  

Disease vectors will be altered in a warmer world, causing new worldwide health challenges.  Public health experts 

project that between 90 and 200 million people could become more vulnerable to malaria, 1.4 billion could experience 

greater risk of dengue fever, and the number of children vulnerable to diarrheal diseases – the number one killer of 

children – will increase significantly.18 

 

MMIILLIITTAARRYY  PPRREEPPAARREEDDNNEESSSS  
 

The impacts of climate change on resource competition, economic development, population migration, and 

humanitarian issues will force changes in U.S. use of its military power.  Climate change also will force change in how the 

United States operates its forces around the world; changes will affect ground operations and logistics as well as 

operations at sea and in the air.  Sea level rise threatens large investments in U.S. facilities around the world.  

Desertification and shifts in the availability of water can change logistic patterns drastically for all U.S. forces.  This 

section highlights some of the primary military preparedness issues that will confront the United States as a result of a 

changing climate.  

 

Weapons systems and platforms 

According to CNA’s 2007 report, “Operating equipment in extreme environmental conditions increases maintenance 

requirements – at considerable cost – and dramatically reduces the service life of equipment.”19 Increased 

desertification, rising sea levels, and warmer temperatures in the Middle East, where the United States is projected to 

have a continued presence, will put U.S. military preparedness at risk.  Equipment will require heightened maintenance 

to ensure adequate response times. 

 

Bases threatened by rising sea levels 

A rise in sea level would result in the loss of some strategic forward bases across the globe.  In 2008, the National 

Intelligence Council disclosed that 30 or more U.S. military installations were seriously threatened by rising sea levels.20  
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In particular, bases located on the East Coast of the United States are especially vulnerable to rising sea levels and 

increasingly frequent and powerful hurricanes.  For example, were sea levels to rise by one meter, Norfolk, Virginia, an 

important base of the U.S. Navy, would be flooded.  As U.S. military bases are put at risk, the ability of the military to 

protect the United States will be compromised.21 

 

Military operations 

In addition to the preparedness implications of climate change, severe weather impedes actual operations as well.  

Projected increases in storm intensity threaten to impact military installations situated in hurricane alleys, such as those 

on the East Coast of the United States.  Storms and altered weather patterns can also impact energy supplies that are 

vital to the operation of fixed military operations.  Moreover, the melting of Arctic sea ice is expanding the Northwest 

Passage.  This has significant implications for international resource conflicts, maritime shipping lanes and an increased 

scope for U.S. naval operations.22
 

 

CCOONNCCLLUUSSIIOONN  
 

Most of the public debate regarding climate change focuses on the size of the economic consequences of action and 

how these costs compare to those of inaction.  Hurricane Katrina and other extreme weather events suggest a different 

way of thinking about the issue, in which the human and larger social consequences of these events outweighed the 

aggregate economic costs, at least in the context of a large and resilient U.S. economy.  The concentrated impacts of 

such events, which are likely to be exacerbated by a changing climate, will have important national security implications, 

both in terms of a direct threat as well as broader challenges to U.S. interests in strategically important countries.  At 

home, extreme weather events could put large numbers of people in harm, damage essential infrastructure (including 

military assets), and require mobilization and diversion of military personnel.  Abroad, climate change is likely to 

promote instability in countries of strategic concern, which could lead to refugee and humanitarian crises as well as 

escalations in international conflict over resources, particularly water and food.  
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There is broad scientific consensus that our climate is changing, due primarily to the burning of fossil fuels for energy, 

deforestation, and other human activities that release greenhouse gases into our atmosphere.  The debate surrounding 

climate change action has many facets, with significant attention given to issues such as the global competitiveness of 

American industry, the effect of climate legislation on job growth, and the potential environmental impacts of non-

action.  A frequently overlooked perspective is the impact of climate change on U.S. national security. This issue brief 

attempts to fill that void, examining the national security consequences of rising sea levels and changes in temperature 

and precipitation patterns across the globe. Topics addressed include resource conflict, economic stress, population 

dislocation, humanitarian relief and military preparedness.  Other issues, such as the critical relationship between the 

U.S. energy supply (especially oil) and national security, are beyond the scope of this brief. 

 

IINNTTRROODDUUCCTTIIOONN  
 

National security is often characterized as defense against armed attack.  In reality, it is a much broader and more 

complex issue; phenomena such as infectious disease, natural disasters, and climate change all have national security 

implications.  The common factor among these issues is instability.  Maintaining stability both among and within nations 

is a proven means of conflict avoidance; instability is a threat to security. 

 

So while armed attacks have the potential to endanger large numbers of people, this is also true of climate change.  

Many experts agree that projected effects of climate change pose a threat to America’s national security because they 

function as a “threat multiplier for instability” and are interrelated with U.S. dependence on fossil fuels.1 This sentiment 

was recently echoed by the Intelligence Community (IC) in its National Intelligence Assessment on the national security 

impacts of global climate change to 2030.  In his June 2008 Congressional testimony, Thomas Fingar, Deputy Director of 

National Intelligence for Analysis and Chairman of the National Intelligence Council, said, “Climate change alone is 

unlikely to trigger state failure by 2030, but the impacts will worsen existing problems – such as poverty, social tensions, 

environmental degradation, ineffectual leadership, and weak political institutions.”2 

 

RREESSOOUURRCCEE  SSCCAARRCCIITTYY  AANNDD  CCOONNFFLLIICCTT  
 

Access to and availability of natural resources historically has been a source of conflict across countries and cultures. 

Conflicts over water resources currently are linked with persistent poverty and instability in the Middle East, Africa, and 

Asia.  As climatic changes continue, the likelihood of resource conflicts will grow as well. 
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Water access 

An adequate water supply is a basic necessity for human activities such as drinking, irrigation, and sanitation.  By 2025, 

five billion people are projected to live in water stressed countries, even without considering the potential impacts of 

climate change.3   If changes in critical sources of fresh water such as rainfall, snowmelt, and glacial melt are factored 

into projections for water stress – a likely scenario due to a changing climate – the people who already live in water 

stressed countries could see a further reduction in water availability.  In some cases the effects are already visible.  

Experts currently estimate that glaciers, from which 40 percent of the world’s population receives about half of its 

drinking water,4 have been retreating at ever faster rates due to climate change.5   Because they lack the infrastructure 

to deal with water shortages, developing countries are particularly vulnerable to political, economic and social 

instability. 

 

Food production 

Access to food is a critical stability factor.  Climate change threatens to inject instability into food production across the 

globe.  Crop ecologists project that grain production will decrease 10 percent for each 1.8°F increase in temperatures 

above past averages.6   According to the Intergovernmental Panel on Climate Change (IPCC) estimates, some African 

countries’ yields from rain-fed crops could drop by 50 percent by 2020 due to climate impacts.7  Additionally, most of 

the world’s growth in food demand will occur in areas already facing food shortages such as the Indian subcontinent and 

sub-Saharan Africa.   

 

Fresh water and food are just two examples of resources that will be affected by a changing climate.  The degree to 

which societies will experience the negative environmental and socio-economic effects of resource scarcity due to 

climate change depends in large part to their vulnerability to it.  How dependent is a given society on natural resources 

and ecosystem services?  Given a certain level of dependence, how sensitive are the resources to a changing climate? 

What is the capacity of the country to adapt to changes in availability of these resources and services?  Thus, while the 

environmental and socio-economic effects of climate change are projected to be widespread, they will not be uniformly 

distributed because of varying vulnerabilities.  Of central concern for U.S. security, however, is the reality that a majority 

of the resource impacts will be in countries with limited adaptive capacity, potentially making them particularly 

susceptible to the corrosive effects of instability. 

 

EECCOONNOOMMIICC  SSTTRREESSSSEESS  
 

Climate change will have serious implications for national economies and global markets.  While it is impossible to 

attribute economic and state failures to global climate change alone, an increasing number of experts, both scientific 

and military, believe that a changing climate will exacerbate some of the central challenges facing weak economies and 

failing states. 

 

Investment 

Climate change will require dramatic investment in infrastructure – both to preempt its effects and to rebuild 

communities after extreme weather events.  Increasingly powerful and devastating tropical storms, like Hurricane 

Katrina, can be expected to occur as climate change causes ocean temperatures to rise. 8  The damage ensuing from 

such destructive storms is financially overwhelming, and while the United States has the capacity, even if a finite one, to 

invest in prevention and rebuilding efforts, the same cannot be said for much of the developing world.  In 2009, the 

World Bank estimated that developing countries would require $75-100 billion annually during the period 2010-2050 to 

cope with the consequences of climate change.9  
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International markets  

The global financial crisis that took hold in 2009 and continued through 2010 resulted in slower economic growth 

around the world.  As markets slowly recover and financial regulations are reorganized, how the international markets 

respond is of direct relevance to U.S. national security.  Climate change has the potential to disrupt progress, especially 

in emerging economies which are more vulnerable to instability.  Economic disruptions associated with climate change 

will place increased pressure on weak nations which may therefore be unable to provide basic needs and maintain order 

for their citizens.  In his February 2009 testimony before Congress, Director of National Intelligence Admiral Dennis C. 

Blair said, “The United States depends on a smooth-functioning international system ensuring the flow of trade and 

market access to critical raw materials such as oil and gas, and security for its allies and partners.  Climate change could 

affect all of these – domestic stability in a number of key states, the opening of new sea lanes and access to raw 

materials, and the global economy more broadly – with significant geopolitical consequences.”10  This also means that 

the export markets of many countries are likely to be negatively affected. 

 

PPOOPPUULLAATTIIOONN  DDIISSLLOOCCAATTIIOONN  AANNDD  MMIIGGRRAATTIIOONN  
 

Mass migration associated with climate change will challenge the world's political, economic, social and humanitarian 

relief capabilities. For example, a sea level rise of 3 - 15 feet would displace between 150 and 400 million people.11  The 

IPCC projects that sea levels will rise between 7 and 23 inches (0.18 and 0.59 meters) above the 1980-1999 average by 

the end of this century, making it unlikely that these extreme projections will be realized in the near future.12  Regardless 

of their numbers, however, displaced populations from developing countries are expected to move both to urban areas 

in their home countries and to neighbor countries as a temporary home until a move to a developed country with 

superior economic prospects is possible.13  There are three types of migration to consider: 

 

Within a country 

Migration within a single country, from coastlines to cities for example, can result in significant economic changes – both 

positive and negative.  The United States was, for the most part, able to absorb the displacement of people from the 

Gulf Coast after Hurricane Katrina.  Developing countries that lack strong political, social, and economic infrastructures 

are likely to face entirely different effects of major population shifts.   

 

Across an international border 

Environmental destruction is a major driver of migration across international borders.  Such migration can often lead to 

intense political conflict and destabilization for both countries.  The large migration from Bangladesh to India beginning 

in the 1950s, for example, affected both the economy and political context in the regions of India that absorbed this 

population and resulted in violence between natives and migrants.14   The IPCC has estimated that with a 45 centimeter 

(17.7 inch) increase in sea level, 10.9 percent of Bangladesh will be under water and 5.5 million people may be 

displaced.15  As a result, previously existing tensions may be exacerbated if this projected sea level rise does indeed 

occur.   

 

Across large regions of the globe 

A final type of migration involves large regions of the globe.  Europe has experienced such a migration influx from North 

Africa and the Middle East since the 1960s.  The resulting shift in demographics can result in serious tensions along 

social, cultural, or religious lines, as evidenced by the 2005 civil unrest in France.  A forced evacuation of low-lying island 

nations, such as the Maldives, the Republic of the Marshall Islands, Tuvalu and Kiribati, may be necessary if they are 

rendered uninhabitable by a sea level rise of one to two meters (3.2 - 6.5 feet).16
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HHUUMMAANNIITTAARRIIAANN  RREELLIIEEFF  
 

The need for increased international aid is likely to be one of the most significant effects of climate change.  Since the 

1970s, the number of people affected globally by natural disasters has increased by about 50,000 to 60,000 people per 

decade.17  The number of reported disasters has also increased from an average annual total of 90 in the 1970s to 

almost 450 per year in this current decade.  The impetus to provide funding in the wake of such domestic and 

international disasters, which is both moral and strategic, will come under intense scrutiny and pressure given America’s 

own long-term budget scenario. Difficult choices will have to be made over competing trade-offs and priorities.  

Significant aid is likely to be required due to the following effects of climate change: 

 

Weather intensification 

The increased intensity of tropical cyclones, hurricanes, and other extreme weather events will result in greater 

infrastructure damage and economic losses. 

 

Flooding and drought 

It is very likely that there will be more frequent and intense drought and wildfire occurrences as a result of changing 

weather patterns and mid-continental drying.  Because the landmass of the Indian subcontinent is expected to warm, 

scientists anticipate this will heighten the impact of monsoon rains and associated flooding of low-lying areas. 

 

Shifting pattern of disease  

Disease vectors will be altered in a warmer world, causing new worldwide health challenges.  Public health experts 

project that between 90 and 200 million people could become more vulnerable to malaria, 1.4 billion could experience 

greater risk of dengue fever, and the number of children vulnerable to diarrheal diseases – the number one killer of 

children – will increase significantly.18 

 

MMIILLIITTAARRYY  PPRREEPPAARREEDDNNEESSSS  
 

The impacts of climate change on resource competition, economic development, population migration, and 

humanitarian issues will force changes in U.S. use of its military power.  Climate change also will force change in how the 

United States operates its forces around the world; changes will affect ground operations and logistics as well as 

operations at sea and in the air.  Sea level rise threatens large investments in U.S. facilities around the world.  

Desertification and shifts in the availability of water can change logistic patterns drastically for all U.S. forces.  This 

section highlights some of the primary military preparedness issues that will confront the United States as a result of a 

changing climate.  

 

Weapons systems and platforms 

According to CNA’s 2007 report, “Operating equipment in extreme environmental conditions increases maintenance 

requirements – at considerable cost – and dramatically reduces the service life of equipment.”19 Increased 

desertification, rising sea levels, and warmer temperatures in the Middle East, where the United States is projected to 

have a continued presence, will put U.S. military preparedness at risk.  Equipment will require heightened maintenance 

to ensure adequate response times. 

 

Bases threatened by rising sea levels 

A rise in sea level would result in the loss of some strategic forward bases across the globe.  In 2008, the National 

Intelligence Council disclosed that 30 or more U.S. military installations were seriously threatened by rising sea levels.20  
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In particular, bases located on the East Coast of the United States are especially vulnerable to rising sea levels and 

increasingly frequent and powerful hurricanes.  For example, were sea levels to rise by one meter, Norfolk, Virginia, an 

important base of the U.S. Navy, would be flooded.  As U.S. military bases are put at risk, the ability of the military to 

protect the United States will be compromised.21 

 

Military operations 

In addition to the preparedness implications of climate change, severe weather impedes actual operations as well.  

Projected increases in storm intensity threaten to impact military installations situated in hurricane alleys, such as those 

on the East Coast of the United States.  Storms and altered weather patterns can also impact energy supplies that are 

vital to the operation of fixed military operations.  Moreover, the melting of Arctic sea ice is expanding the Northwest 

Passage.  This has significant implications for international resource conflicts, maritime shipping lanes and an increased 

scope for U.S. naval operations.22
 

 

CCOONNCCLLUUSSIIOONN  
 

Most of the public debate regarding climate change focuses on the size of the economic consequences of action and 

how these costs compare to those of inaction.  Hurricane Katrina and other extreme weather events suggest a different 

way of thinking about the issue, in which the human and larger social consequences of these events outweighed the 

aggregate economic costs, at least in the context of a large and resilient U.S. economy.  The concentrated impacts of 

such events, which are likely to be exacerbated by a changing climate, will have important national security implications, 

both in terms of a direct threat as well as broader challenges to U.S. interests in strategically important countries.  At 

home, extreme weather events could put large numbers of people in harm, damage essential infrastructure (including 

military assets), and require mobilization and diversion of military personnel.  Abroad, climate change is likely to 

promote instability in countries of strategic concern, which could lead to refugee and humanitarian crises as well as 

escalations in international conflict over resources, particularly water and food.  
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There is broad scientific consensus that our climate is changing, due primarily to the burning of fossil fuels for energy, 

deforestation, and other human activities that release greenhouse gases into our atmosphere.  The debate surrounding 

climate change action has many facets, with significant attention given to issues such as the global competitiveness of 

American industry, the effect of climate legislation on job growth, and the potential environmental impacts of non-

action.  A frequently overlooked perspective is the impact of climate change on U.S. national security. This issue brief 

attempts to fill that void, examining the national security consequences of rising sea levels and changes in temperature 

and precipitation patterns across the globe. Topics addressed include resource conflict, economic stress, population 

dislocation, humanitarian relief and military preparedness.  Other issues, such as the critical relationship between the 

U.S. energy supply (especially oil) and national security, are beyond the scope of this brief. 

 

IINNTTRROODDUUCCTTIIOONN  
 

National security is often characterized as defense against armed attack.  In reality, it is a much broader and more 

complex issue; phenomena such as infectious disease, natural disasters, and climate change all have national security 

implications.  The common factor among these issues is instability.  Maintaining stability both among and within nations 

is a proven means of conflict avoidance; instability is a threat to security. 

 

So while armed attacks have the potential to endanger large numbers of people, this is also true of climate change.  

Many experts agree that projected effects of climate change pose a threat to America’s national security because they 

function as a “threat multiplier for instability” and are interrelated with U.S. dependence on fossil fuels.1 This sentiment 

was recently echoed by the Intelligence Community (IC) in its National Intelligence Assessment on the national security 

impacts of global climate change to 2030.  In his June 2008 Congressional testimony, Thomas Fingar, Deputy Director of 

National Intelligence for Analysis and Chairman of the National Intelligence Council, said, “Climate change alone is 

unlikely to trigger state failure by 2030, but the impacts will worsen existing problems – such as poverty, social tensions, 

environmental degradation, ineffectual leadership, and weak political institutions.”2 

 

RREESSOOUURRCCEE  SSCCAARRCCIITTYY  AANNDD  CCOONNFFLLIICCTT  
 

Access to and availability of natural resources historically has been a source of conflict across countries and cultures. 

Conflicts over water resources currently are linked with persistent poverty and instability in the Middle East, Africa, and 

Asia.  As climatic changes continue, the likelihood of resource conflicts will grow as well. 
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Water access 

An adequate water supply is a basic necessity for human activities such as drinking, irrigation, and sanitation.  By 2025, 

five billion people are projected to live in water stressed countries, even without considering the potential impacts of 

climate change.3   If changes in critical sources of fresh water such as rainfall, snowmelt, and glacial melt are factored 

into projections for water stress – a likely scenario due to a changing climate – the people who already live in water 

stressed countries could see a further reduction in water availability.  In some cases the effects are already visible.  

Experts currently estimate that glaciers, from which 40 percent of the world’s population receives about half of its 

drinking water,4 have been retreating at ever faster rates due to climate change.5   Because they lack the infrastructure 

to deal with water shortages, developing countries are particularly vulnerable to political, economic and social 

instability. 

 

Food production 

Access to food is a critical stability factor.  Climate change threatens to inject instability into food production across the 

globe.  Crop ecologists project that grain production will decrease 10 percent for each 1.8°F increase in temperatures 

above past averages.6   According to the Intergovernmental Panel on Climate Change (IPCC) estimates, some African 

countries’ yields from rain-fed crops could drop by 50 percent by 2020 due to climate impacts.7  Additionally, most of 

the world’s growth in food demand will occur in areas already facing food shortages such as the Indian subcontinent and 

sub-Saharan Africa.   

 

Fresh water and food are just two examples of resources that will be affected by a changing climate.  The degree to 

which societies will experience the negative environmental and socio-economic effects of resource scarcity due to 

climate change depends in large part to their vulnerability to it.  How dependent is a given society on natural resources 

and ecosystem services?  Given a certain level of dependence, how sensitive are the resources to a changing climate? 

What is the capacity of the country to adapt to changes in availability of these resources and services?  Thus, while the 

environmental and socio-economic effects of climate change are projected to be widespread, they will not be uniformly 

distributed because of varying vulnerabilities.  Of central concern for U.S. security, however, is the reality that a majority 

of the resource impacts will be in countries with limited adaptive capacity, potentially making them particularly 

susceptible to the corrosive effects of instability. 

 

EECCOONNOOMMIICC  SSTTRREESSSSEESS  
 

Climate change will have serious implications for national economies and global markets.  While it is impossible to 

attribute economic and state failures to global climate change alone, an increasing number of experts, both scientific 

and military, believe that a changing climate will exacerbate some of the central challenges facing weak economies and 

failing states. 

 

Investment 

Climate change will require dramatic investment in infrastructure – both to preempt its effects and to rebuild 

communities after extreme weather events.  Increasingly powerful and devastating tropical storms, like Hurricane 

Katrina, can be expected to occur as climate change causes ocean temperatures to rise. 8  The damage ensuing from 

such destructive storms is financially overwhelming, and while the United States has the capacity, even if a finite one, to 

invest in prevention and rebuilding efforts, the same cannot be said for much of the developing world.  In 2009, the 

World Bank estimated that developing countries would require $75-100 billion annually during the period 2010-2050 to 

cope with the consequences of climate change.9  
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International markets  

The global financial crisis that took hold in 2009 and continued through 2010 resulted in slower economic growth 

around the world.  As markets slowly recover and financial regulations are reorganized, how the international markets 

respond is of direct relevance to U.S. national security.  Climate change has the potential to disrupt progress, especially 

in emerging economies which are more vulnerable to instability.  Economic disruptions associated with climate change 

will place increased pressure on weak nations which may therefore be unable to provide basic needs and maintain order 

for their citizens.  In his February 2009 testimony before Congress, Director of National Intelligence Admiral Dennis C. 

Blair said, “The United States depends on a smooth-functioning international system ensuring the flow of trade and 

market access to critical raw materials such as oil and gas, and security for its allies and partners.  Climate change could 

affect all of these – domestic stability in a number of key states, the opening of new sea lanes and access to raw 

materials, and the global economy more broadly – with significant geopolitical consequences.”10  This also means that 

the export markets of many countries are likely to be negatively affected. 

 

PPOOPPUULLAATTIIOONN  DDIISSLLOOCCAATTIIOONN  AANNDD  MMIIGGRRAATTIIOONN  
 

Mass migration associated with climate change will challenge the world's political, economic, social and humanitarian 

relief capabilities. For example, a sea level rise of 3 - 15 feet would displace between 150 and 400 million people.11  The 

IPCC projects that sea levels will rise between 7 and 23 inches (0.18 and 0.59 meters) above the 1980-1999 average by 

the end of this century, making it unlikely that these extreme projections will be realized in the near future.12  Regardless 

of their numbers, however, displaced populations from developing countries are expected to move both to urban areas 

in their home countries and to neighbor countries as a temporary home until a move to a developed country with 

superior economic prospects is possible.13  There are three types of migration to consider: 

 

Within a country 

Migration within a single country, from coastlines to cities for example, can result in significant economic changes – both 

positive and negative.  The United States was, for the most part, able to absorb the displacement of people from the 

Gulf Coast after Hurricane Katrina.  Developing countries that lack strong political, social, and economic infrastructures 

are likely to face entirely different effects of major population shifts.   

 

Across an international border 

Environmental destruction is a major driver of migration across international borders.  Such migration can often lead to 

intense political conflict and destabilization for both countries.  The large migration from Bangladesh to India beginning 

in the 1950s, for example, affected both the economy and political context in the regions of India that absorbed this 

population and resulted in violence between natives and migrants.14   The IPCC has estimated that with a 45 centimeter 

(17.7 inch) increase in sea level, 10.9 percent of Bangladesh will be under water and 5.5 million people may be 

displaced.15  As a result, previously existing tensions may be exacerbated if this projected sea level rise does indeed 

occur.   

 

Across large regions of the globe 

A final type of migration involves large regions of the globe.  Europe has experienced such a migration influx from North 

Africa and the Middle East since the 1960s.  The resulting shift in demographics can result in serious tensions along 

social, cultural, or religious lines, as evidenced by the 2005 civil unrest in France.  A forced evacuation of low-lying island 

nations, such as the Maldives, the Republic of the Marshall Islands, Tuvalu and Kiribati, may be necessary if they are 

rendered uninhabitable by a sea level rise of one to two meters (3.2 - 6.5 feet).16
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HHUUMMAANNIITTAARRIIAANN  RREELLIIEEFF  
 

The need for increased international aid is likely to be one of the most significant effects of climate change.  Since the 

1970s, the number of people affected globally by natural disasters has increased by about 50,000 to 60,000 people per 

decade.17  The number of reported disasters has also increased from an average annual total of 90 in the 1970s to 

almost 450 per year in this current decade.  The impetus to provide funding in the wake of such domestic and 

international disasters, which is both moral and strategic, will come under intense scrutiny and pressure given America’s 

own long-term budget scenario. Difficult choices will have to be made over competing trade-offs and priorities.  

Significant aid is likely to be required due to the following effects of climate change: 

 

Weather intensification 

The increased intensity of tropical cyclones, hurricanes, and other extreme weather events will result in greater 

infrastructure damage and economic losses. 

 

Flooding and drought 

It is very likely that there will be more frequent and intense drought and wildfire occurrences as a result of changing 

weather patterns and mid-continental drying.  Because the landmass of the Indian subcontinent is expected to warm, 

scientists anticipate this will heighten the impact of monsoon rains and associated flooding of low-lying areas. 

 

Shifting pattern of disease  

Disease vectors will be altered in a warmer world, causing new worldwide health challenges.  Public health experts 

project that between 90 and 200 million people could become more vulnerable to malaria, 1.4 billion could experience 

greater risk of dengue fever, and the number of children vulnerable to diarrheal diseases – the number one killer of 

children – will increase significantly.18 

 

MMIILLIITTAARRYY  PPRREEPPAARREEDDNNEESSSS  
 

The impacts of climate change on resource competition, economic development, population migration, and 

humanitarian issues will force changes in U.S. use of its military power.  Climate change also will force change in how the 

United States operates its forces around the world; changes will affect ground operations and logistics as well as 

operations at sea and in the air.  Sea level rise threatens large investments in U.S. facilities around the world.  

Desertification and shifts in the availability of water can change logistic patterns drastically for all U.S. forces.  This 

section highlights some of the primary military preparedness issues that will confront the United States as a result of a 

changing climate.  

 

Weapons systems and platforms 

According to CNA’s 2007 report, “Operating equipment in extreme environmental conditions increases maintenance 

requirements – at considerable cost – and dramatically reduces the service life of equipment.”19 Increased 

desertification, rising sea levels, and warmer temperatures in the Middle East, where the United States is projected to 

have a continued presence, will put U.S. military preparedness at risk.  Equipment will require heightened maintenance 

to ensure adequate response times. 

 

Bases threatened by rising sea levels 

A rise in sea level would result in the loss of some strategic forward bases across the globe.  In 2008, the National 

Intelligence Council disclosed that 30 or more U.S. military installations were seriously threatened by rising sea levels.20  
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In particular, bases located on the East Coast of the United States are especially vulnerable to rising sea levels and 

increasingly frequent and powerful hurricanes.  For example, were sea levels to rise by one meter, Norfolk, Virginia, an 

important base of the U.S. Navy, would be flooded.  As U.S. military bases are put at risk, the ability of the military to 

protect the United States will be compromised.21 

 

Military operations 

In addition to the preparedness implications of climate change, severe weather impedes actual operations as well.  

Projected increases in storm intensity threaten to impact military installations situated in hurricane alleys, such as those 

on the East Coast of the United States.  Storms and altered weather patterns can also impact energy supplies that are 

vital to the operation of fixed military operations.  Moreover, the melting of Arctic sea ice is expanding the Northwest 

Passage.  This has significant implications for international resource conflicts, maritime shipping lanes and an increased 

scope for U.S. naval operations.22
 

 

CCOONNCCLLUUSSIIOONN  
 

Most of the public debate regarding climate change focuses on the size of the economic consequences of action and 

how these costs compare to those of inaction.  Hurricane Katrina and other extreme weather events suggest a different 

way of thinking about the issue, in which the human and larger social consequences of these events outweighed the 

aggregate economic costs, at least in the context of a large and resilient U.S. economy.  The concentrated impacts of 

such events, which are likely to be exacerbated by a changing climate, will have important national security implications, 

both in terms of a direct threat as well as broader challenges to U.S. interests in strategically important countries.  At 

home, extreme weather events could put large numbers of people in harm, damage essential infrastructure (including 

military assets), and require mobilization and diversion of military personnel.  Abroad, climate change is likely to 

promote instability in countries of strategic concern, which could lead to refugee and humanitarian crises as well as 

escalations in international conflict over resources, particularly water and food.  
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There is broad scientific consensus that our climate is changing, due primarily to the burning of fossil fuels for energy, 

deforestation, and other human activities that release greenhouse gases into our atmosphere.  The debate surrounding 

climate change action has many facets, with significant attention given to issues such as the global competitiveness of 

American industry, the effect of climate legislation on job growth, and the potential environmental impacts of non-

action.  A frequently overlooked perspective is the impact of climate change on U.S. national security. This issue brief 

attempts to fill that void, examining the national security consequences of rising sea levels and changes in temperature 

and precipitation patterns across the globe. Topics addressed include resource conflict, economic stress, population 

dislocation, humanitarian relief and military preparedness.  Other issues, such as the critical relationship between the 

U.S. energy supply (especially oil) and national security, are beyond the scope of this brief. 

 

IINNTTRROODDUUCCTTIIOONN  
 

National security is often characterized as defense against armed attack.  In reality, it is a much broader and more 

complex issue; phenomena such as infectious disease, natural disasters, and climate change all have national security 

implications.  The common factor among these issues is instability.  Maintaining stability both among and within nations 

is a proven means of conflict avoidance; instability is a threat to security. 

 

So while armed attacks have the potential to endanger large numbers of people, this is also true of climate change.  

Many experts agree that projected effects of climate change pose a threat to America’s national security because they 

function as a “threat multiplier for instability” and are interrelated with U.S. dependence on fossil fuels.1 This sentiment 

was recently echoed by the Intelligence Community (IC) in its National Intelligence Assessment on the national security 

impacts of global climate change to 2030.  In his June 2008 Congressional testimony, Thomas Fingar, Deputy Director of 

National Intelligence for Analysis and Chairman of the National Intelligence Council, said, “Climate change alone is 

unlikely to trigger state failure by 2030, but the impacts will worsen existing problems – such as poverty, social tensions, 

environmental degradation, ineffectual leadership, and weak political institutions.”2 

 

RREESSOOUURRCCEE  SSCCAARRCCIITTYY  AANNDD  CCOONNFFLLIICCTT  
 

Access to and availability of natural resources historically has been a source of conflict across countries and cultures. 

Conflicts over water resources currently are linked with persistent poverty and instability in the Middle East, Africa, and 

Asia.  As climatic changes continue, the likelihood of resource conflicts will grow as well. 
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Water access 

An adequate water supply is a basic necessity for human activities such as drinking, irrigation, and sanitation.  By 2025, 

five billion people are projected to live in water stressed countries, even without considering the potential impacts of 

climate change.3   If changes in critical sources of fresh water such as rainfall, snowmelt, and glacial melt are factored 

into projections for water stress – a likely scenario due to a changing climate – the people who already live in water 

stressed countries could see a further reduction in water availability.  In some cases the effects are already visible.  

Experts currently estimate that glaciers, from which 40 percent of the world’s population receives about half of its 

drinking water,4 have been retreating at ever faster rates due to climate change.5   Because they lack the infrastructure 

to deal with water shortages, developing countries are particularly vulnerable to political, economic and social 

instability. 

 

Food production 

Access to food is a critical stability factor.  Climate change threatens to inject instability into food production across the 

globe.  Crop ecologists project that grain production will decrease 10 percent for each 1.8°F increase in temperatures 

above past averages.6   According to the Intergovernmental Panel on Climate Change (IPCC) estimates, some African 

countries’ yields from rain-fed crops could drop by 50 percent by 2020 due to climate impacts.7  Additionally, most of 

the world’s growth in food demand will occur in areas already facing food shortages such as the Indian subcontinent and 

sub-Saharan Africa.   

 

Fresh water and food are just two examples of resources that will be affected by a changing climate.  The degree to 

which societies will experience the negative environmental and socio-economic effects of resource scarcity due to 

climate change depends in large part to their vulnerability to it.  How dependent is a given society on natural resources 

and ecosystem services?  Given a certain level of dependence, how sensitive are the resources to a changing climate? 

What is the capacity of the country to adapt to changes in availability of these resources and services?  Thus, while the 

environmental and socio-economic effects of climate change are projected to be widespread, they will not be uniformly 

distributed because of varying vulnerabilities.  Of central concern for U.S. security, however, is the reality that a majority 

of the resource impacts will be in countries with limited adaptive capacity, potentially making them particularly 

susceptible to the corrosive effects of instability. 

 

EECCOONNOOMMIICC  SSTTRREESSSSEESS  
 

Climate change will have serious implications for national economies and global markets.  While it is impossible to 

attribute economic and state failures to global climate change alone, an increasing number of experts, both scientific 

and military, believe that a changing climate will exacerbate some of the central challenges facing weak economies and 

failing states. 

 

Investment 

Climate change will require dramatic investment in infrastructure – both to preempt its effects and to rebuild 

communities after extreme weather events.  Increasingly powerful and devastating tropical storms, like Hurricane 

Katrina, can be expected to occur as climate change causes ocean temperatures to rise. 8  The damage ensuing from 

such destructive storms is financially overwhelming, and while the United States has the capacity, even if a finite one, to 

invest in prevention and rebuilding efforts, the same cannot be said for much of the developing world.  In 2009, the 

World Bank estimated that developing countries would require $75-100 billion annually during the period 2010-2050 to 

cope with the consequences of climate change.9  
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International markets  

The global financial crisis that took hold in 2009 and continued through 2010 resulted in slower economic growth 

around the world.  As markets slowly recover and financial regulations are reorganized, how the international markets 

respond is of direct relevance to U.S. national security.  Climate change has the potential to disrupt progress, especially 

in emerging economies which are more vulnerable to instability.  Economic disruptions associated with climate change 

will place increased pressure on weak nations which may therefore be unable to provide basic needs and maintain order 

for their citizens.  In his February 2009 testimony before Congress, Director of National Intelligence Admiral Dennis C. 

Blair said, “The United States depends on a smooth-functioning international system ensuring the flow of trade and 

market access to critical raw materials such as oil and gas, and security for its allies and partners.  Climate change could 

affect all of these – domestic stability in a number of key states, the opening of new sea lanes and access to raw 

materials, and the global economy more broadly – with significant geopolitical consequences.”10  This also means that 

the export markets of many countries are likely to be negatively affected. 

 

PPOOPPUULLAATTIIOONN  DDIISSLLOOCCAATTIIOONN  AANNDD  MMIIGGRRAATTIIOONN  
 

Mass migration associated with climate change will challenge the world's political, economic, social and humanitarian 

relief capabilities. For example, a sea level rise of 3 - 15 feet would displace between 150 and 400 million people.11  The 

IPCC projects that sea levels will rise between 7 and 23 inches (0.18 and 0.59 meters) above the 1980-1999 average by 

the end of this century, making it unlikely that these extreme projections will be realized in the near future.12  Regardless 

of their numbers, however, displaced populations from developing countries are expected to move both to urban areas 

in their home countries and to neighbor countries as a temporary home until a move to a developed country with 

superior economic prospects is possible.13  There are three types of migration to consider: 

 

Within a country 

Migration within a single country, from coastlines to cities for example, can result in significant economic changes – both 

positive and negative.  The United States was, for the most part, able to absorb the displacement of people from the 

Gulf Coast after Hurricane Katrina.  Developing countries that lack strong political, social, and economic infrastructures 

are likely to face entirely different effects of major population shifts.   

 

Across an international border 

Environmental destruction is a major driver of migration across international borders.  Such migration can often lead to 

intense political conflict and destabilization for both countries.  The large migration from Bangladesh to India beginning 

in the 1950s, for example, affected both the economy and political context in the regions of India that absorbed this 

population and resulted in violence between natives and migrants.14   The IPCC has estimated that with a 45 centimeter 

(17.7 inch) increase in sea level, 10.9 percent of Bangladesh will be under water and 5.5 million people may be 

displaced.15  As a result, previously existing tensions may be exacerbated if this projected sea level rise does indeed 

occur.   

 

Across large regions of the globe 

A final type of migration involves large regions of the globe.  Europe has experienced such a migration influx from North 

Africa and the Middle East since the 1960s.  The resulting shift in demographics can result in serious tensions along 

social, cultural, or religious lines, as evidenced by the 2005 civil unrest in France.  A forced evacuation of low-lying island 

nations, such as the Maldives, the Republic of the Marshall Islands, Tuvalu and Kiribati, may be necessary if they are 

rendered uninhabitable by a sea level rise of one to two meters (3.2 - 6.5 feet).16
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HHUUMMAANNIITTAARRIIAANN  RREELLIIEEFF  
 

The need for increased international aid is likely to be one of the most significant effects of climate change.  Since the 

1970s, the number of people affected globally by natural disasters has increased by about 50,000 to 60,000 people per 

decade.17  The number of reported disasters has also increased from an average annual total of 90 in the 1970s to 

almost 450 per year in this current decade.  The impetus to provide funding in the wake of such domestic and 

international disasters, which is both moral and strategic, will come under intense scrutiny and pressure given America’s 

own long-term budget scenario. Difficult choices will have to be made over competing trade-offs and priorities.  

Significant aid is likely to be required due to the following effects of climate change: 

 

Weather intensification 

The increased intensity of tropical cyclones, hurricanes, and other extreme weather events will result in greater 

infrastructure damage and economic losses. 

 

Flooding and drought 

It is very likely that there will be more frequent and intense drought and wildfire occurrences as a result of changing 

weather patterns and mid-continental drying.  Because the landmass of the Indian subcontinent is expected to warm, 

scientists anticipate this will heighten the impact of monsoon rains and associated flooding of low-lying areas. 

 

Shifting pattern of disease  

Disease vectors will be altered in a warmer world, causing new worldwide health challenges.  Public health experts 

project that between 90 and 200 million people could become more vulnerable to malaria, 1.4 billion could experience 

greater risk of dengue fever, and the number of children vulnerable to diarrheal diseases – the number one killer of 

children – will increase significantly.18 

 

MMIILLIITTAARRYY  PPRREEPPAARREEDDNNEESSSS  
 

The impacts of climate change on resource competition, economic development, population migration, and 

humanitarian issues will force changes in U.S. use of its military power.  Climate change also will force change in how the 

United States operates its forces around the world; changes will affect ground operations and logistics as well as 

operations at sea and in the air.  Sea level rise threatens large investments in U.S. facilities around the world.  

Desertification and shifts in the availability of water can change logistic patterns drastically for all U.S. forces.  This 

section highlights some of the primary military preparedness issues that will confront the United States as a result of a 

changing climate.  

 

Weapons systems and platforms 

According to CNA’s 2007 report, “Operating equipment in extreme environmental conditions increases maintenance 

requirements – at considerable cost – and dramatically reduces the service life of equipment.”19 Increased 

desertification, rising sea levels, and warmer temperatures in the Middle East, where the United States is projected to 

have a continued presence, will put U.S. military preparedness at risk.  Equipment will require heightened maintenance 

to ensure adequate response times. 

 

Bases threatened by rising sea levels 

A rise in sea level would result in the loss of some strategic forward bases across the globe.  In 2008, the National 

Intelligence Council disclosed that 30 or more U.S. military installations were seriously threatened by rising sea levels.20  
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In particular, bases located on the East Coast of the United States are especially vulnerable to rising sea levels and 

increasingly frequent and powerful hurricanes.  For example, were sea levels to rise by one meter, Norfolk, Virginia, an 

important base of the U.S. Navy, would be flooded.  As U.S. military bases are put at risk, the ability of the military to 

protect the United States will be compromised.21 

 

Military operations 

In addition to the preparedness implications of climate change, severe weather impedes actual operations as well.  

Projected increases in storm intensity threaten to impact military installations situated in hurricane alleys, such as those 

on the East Coast of the United States.  Storms and altered weather patterns can also impact energy supplies that are 

vital to the operation of fixed military operations.  Moreover, the melting of Arctic sea ice is expanding the Northwest 

Passage.  This has significant implications for international resource conflicts, maritime shipping lanes and an increased 

scope for U.S. naval operations.22
 

 

CCOONNCCLLUUSSIIOONN  
 

Most of the public debate regarding climate change focuses on the size of the economic consequences of action and 

how these costs compare to those of inaction.  Hurricane Katrina and other extreme weather events suggest a different 

way of thinking about the issue, in which the human and larger social consequences of these events outweighed the 

aggregate economic costs, at least in the context of a large and resilient U.S. economy.  The concentrated impacts of 

such events, which are likely to be exacerbated by a changing climate, will have important national security implications, 

both in terms of a direct threat as well as broader challenges to U.S. interests in strategically important countries.  At 

home, extreme weather events could put large numbers of people in harm, damage essential infrastructure (including 

military assets), and require mobilization and diversion of military personnel.  Abroad, climate change is likely to 

promote instability in countries of strategic concern, which could lead to refugee and humanitarian crises as well as 

escalations in international conflict over resources, particularly water and food.  
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There is broad scientific consensus that our climate is changing, due primarily to the burning of fossil fuels for energy, 

deforestation, and other human activities that release greenhouse gases into our atmosphere.  The debate surrounding 

climate change action has many facets, with significant attention given to issues such as the global competitiveness of 

American industry, the effect of climate legislation on job growth, and the potential environmental impacts of non-

action.  A frequently overlooked perspective is the impact of climate change on U.S. national security. This issue brief 

attempts to fill that void, examining the national security consequences of rising sea levels and changes in temperature 

and precipitation patterns across the globe. Topics addressed include resource conflict, economic stress, population 

dislocation, humanitarian relief and military preparedness.  Other issues, such as the critical relationship between the 

U.S. energy supply (especially oil) and national security, are beyond the scope of this brief. 

 

IINNTTRROODDUUCCTTIIOONN  
 

National security is often characterized as defense against armed attack.  In reality, it is a much broader and more 

complex issue; phenomena such as infectious disease, natural disasters, and climate change all have national security 

implications.  The common factor among these issues is instability.  Maintaining stability both among and within nations 

is a proven means of conflict avoidance; instability is a threat to security. 

 

So while armed attacks have the potential to endanger large numbers of people, this is also true of climate change.  

Many experts agree that projected effects of climate change pose a threat to America’s national security because they 

function as a “threat multiplier for instability” and are interrelated with U.S. dependence on fossil fuels.1 This sentiment 

was recently echoed by the Intelligence Community (IC) in its National Intelligence Assessment on the national security 

impacts of global climate change to 2030.  In his June 2008 Congressional testimony, Thomas Fingar, Deputy Director of 

National Intelligence for Analysis and Chairman of the National Intelligence Council, said, “Climate change alone is 

unlikely to trigger state failure by 2030, but the impacts will worsen existing problems – such as poverty, social tensions, 

environmental degradation, ineffectual leadership, and weak political institutions.”2 

 

RREESSOOUURRCCEE  SSCCAARRCCIITTYY  AANNDD  CCOONNFFLLIICCTT  
 

Access to and availability of natural resources historically has been a source of conflict across countries and cultures. 

Conflicts over water resources currently are linked with persistent poverty and instability in the Middle East, Africa, and 

Asia.  As climatic changes continue, the likelihood of resource conflicts will grow as well. 
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Water access 

An adequate water supply is a basic necessity for human activities such as drinking, irrigation, and sanitation.  By 2025, 

five billion people are projected to live in water stressed countries, even without considering the potential impacts of 

climate change.3   If changes in critical sources of fresh water such as rainfall, snowmelt, and glacial melt are factored 

into projections for water stress – a likely scenario due to a changing climate – the people who already live in water 

stressed countries could see a further reduction in water availability.  In some cases the effects are already visible.  

Experts currently estimate that glaciers, from which 40 percent of the world’s population receives about half of its 

drinking water,4 have been retreating at ever faster rates due to climate change.5   Because they lack the infrastructure 

to deal with water shortages, developing countries are particularly vulnerable to political, economic and social 

instability. 

 

Food production 

Access to food is a critical stability factor.  Climate change threatens to inject instability into food production across the 

globe.  Crop ecologists project that grain production will decrease 10 percent for each 1.8°F increase in temperatures 

above past averages.6   According to the Intergovernmental Panel on Climate Change (IPCC) estimates, some African 

countries’ yields from rain-fed crops could drop by 50 percent by 2020 due to climate impacts.7  Additionally, most of 

the world’s growth in food demand will occur in areas already facing food shortages such as the Indian subcontinent and 

sub-Saharan Africa.   

 

Fresh water and food are just two examples of resources that will be affected by a changing climate.  The degree to 

which societies will experience the negative environmental and socio-economic effects of resource scarcity due to 

climate change depends in large part to their vulnerability to it.  How dependent is a given society on natural resources 

and ecosystem services?  Given a certain level of dependence, how sensitive are the resources to a changing climate? 

What is the capacity of the country to adapt to changes in availability of these resources and services?  Thus, while the 

environmental and socio-economic effects of climate change are projected to be widespread, they will not be uniformly 

distributed because of varying vulnerabilities.  Of central concern for U.S. security, however, is the reality that a majority 

of the resource impacts will be in countries with limited adaptive capacity, potentially making them particularly 

susceptible to the corrosive effects of instability. 

 

EECCOONNOOMMIICC  SSTTRREESSSSEESS  
 

Climate change will have serious implications for national economies and global markets.  While it is impossible to 

attribute economic and state failures to global climate change alone, an increasing number of experts, both scientific 

and military, believe that a changing climate will exacerbate some of the central challenges facing weak economies and 

failing states. 

 

Investment 

Climate change will require dramatic investment in infrastructure – both to preempt its effects and to rebuild 

communities after extreme weather events.  Increasingly powerful and devastating tropical storms, like Hurricane 

Katrina, can be expected to occur as climate change causes ocean temperatures to rise. 8  The damage ensuing from 

such destructive storms is financially overwhelming, and while the United States has the capacity, even if a finite one, to 

invest in prevention and rebuilding efforts, the same cannot be said for much of the developing world.  In 2009, the 

World Bank estimated that developing countries would require $75-100 billion annually during the period 2010-2050 to 

cope with the consequences of climate change.9  
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International markets  

The global financial crisis that took hold in 2009 and continued through 2010 resulted in slower economic growth 

around the world.  As markets slowly recover and financial regulations are reorganized, how the international markets 

respond is of direct relevance to U.S. national security.  Climate change has the potential to disrupt progress, especially 

in emerging economies which are more vulnerable to instability.  Economic disruptions associated with climate change 

will place increased pressure on weak nations which may therefore be unable to provide basic needs and maintain order 

for their citizens.  In his February 2009 testimony before Congress, Director of National Intelligence Admiral Dennis C. 

Blair said, “The United States depends on a smooth-functioning international system ensuring the flow of trade and 

market access to critical raw materials such as oil and gas, and security for its allies and partners.  Climate change could 

affect all of these – domestic stability in a number of key states, the opening of new sea lanes and access to raw 

materials, and the global economy more broadly – with significant geopolitical consequences.”10  This also means that 

the export markets of many countries are likely to be negatively affected. 

 

PPOOPPUULLAATTIIOONN  DDIISSLLOOCCAATTIIOONN  AANNDD  MMIIGGRRAATTIIOONN  
 

Mass migration associated with climate change will challenge the world's political, economic, social and humanitarian 

relief capabilities. For example, a sea level rise of 3 - 15 feet would displace between 150 and 400 million people.11  The 

IPCC projects that sea levels will rise between 7 and 23 inches (0.18 and 0.59 meters) above the 1980-1999 average by 

the end of this century, making it unlikely that these extreme projections will be realized in the near future.12  Regardless 

of their numbers, however, displaced populations from developing countries are expected to move both to urban areas 

in their home countries and to neighbor countries as a temporary home until a move to a developed country with 

superior economic prospects is possible.13  There are three types of migration to consider: 

 

Within a country 

Migration within a single country, from coastlines to cities for example, can result in significant economic changes – both 

positive and negative.  The United States was, for the most part, able to absorb the displacement of people from the 

Gulf Coast after Hurricane Katrina.  Developing countries that lack strong political, social, and economic infrastructures 

are likely to face entirely different effects of major population shifts.   

 

Across an international border 

Environmental destruction is a major driver of migration across international borders.  Such migration can often lead to 

intense political conflict and destabilization for both countries.  The large migration from Bangladesh to India beginning 

in the 1950s, for example, affected both the economy and political context in the regions of India that absorbed this 

population and resulted in violence between natives and migrants.14   The IPCC has estimated that with a 45 centimeter 

(17.7 inch) increase in sea level, 10.9 percent of Bangladesh will be under water and 5.5 million people may be 

displaced.15  As a result, previously existing tensions may be exacerbated if this projected sea level rise does indeed 

occur.   

 

Across large regions of the globe 

A final type of migration involves large regions of the globe.  Europe has experienced such a migration influx from North 

Africa and the Middle East since the 1960s.  The resulting shift in demographics can result in serious tensions along 

social, cultural, or religious lines, as evidenced by the 2005 civil unrest in France.  A forced evacuation of low-lying island 

nations, such as the Maldives, the Republic of the Marshall Islands, Tuvalu and Kiribati, may be necessary if they are 

rendered uninhabitable by a sea level rise of one to two meters (3.2 - 6.5 feet).16
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HHUUMMAANNIITTAARRIIAANN  RREELLIIEEFF  
 

The need for increased international aid is likely to be one of the most significant effects of climate change.  Since the 

1970s, the number of people affected globally by natural disasters has increased by about 50,000 to 60,000 people per 

decade.17  The number of reported disasters has also increased from an average annual total of 90 in the 1970s to 

almost 450 per year in this current decade.  The impetus to provide funding in the wake of such domestic and 

international disasters, which is both moral and strategic, will come under intense scrutiny and pressure given America’s 

own long-term budget scenario. Difficult choices will have to be made over competing trade-offs and priorities.  

Significant aid is likely to be required due to the following effects of climate change: 

 

Weather intensification 

The increased intensity of tropical cyclones, hurricanes, and other extreme weather events will result in greater 

infrastructure damage and economic losses. 

 

Flooding and drought 

It is very likely that there will be more frequent and intense drought and wildfire occurrences as a result of changing 

weather patterns and mid-continental drying.  Because the landmass of the Indian subcontinent is expected to warm, 

scientists anticipate this will heighten the impact of monsoon rains and associated flooding of low-lying areas. 

 

Shifting pattern of disease  

Disease vectors will be altered in a warmer world, causing new worldwide health challenges.  Public health experts 

project that between 90 and 200 million people could become more vulnerable to malaria, 1.4 billion could experience 

greater risk of dengue fever, and the number of children vulnerable to diarrheal diseases – the number one killer of 

children – will increase significantly.18 

 

MMIILLIITTAARRYY  PPRREEPPAARREEDDNNEESSSS  
 

The impacts of climate change on resource competition, economic development, population migration, and 

humanitarian issues will force changes in U.S. use of its military power.  Climate change also will force change in how the 

United States operates its forces around the world; changes will affect ground operations and logistics as well as 

operations at sea and in the air.  Sea level rise threatens large investments in U.S. facilities around the world.  

Desertification and shifts in the availability of water can change logistic patterns drastically for all U.S. forces.  This 

section highlights some of the primary military preparedness issues that will confront the United States as a result of a 

changing climate.  

 

Weapons systems and platforms 

According to CNA’s 2007 report, “Operating equipment in extreme environmental conditions increases maintenance 

requirements – at considerable cost – and dramatically reduces the service life of equipment.”19 Increased 

desertification, rising sea levels, and warmer temperatures in the Middle East, where the United States is projected to 

have a continued presence, will put U.S. military preparedness at risk.  Equipment will require heightened maintenance 

to ensure adequate response times. 

 

Bases threatened by rising sea levels 

A rise in sea level would result in the loss of some strategic forward bases across the globe.  In 2008, the National 

Intelligence Council disclosed that 30 or more U.S. military installations were seriously threatened by rising sea levels.20  
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In particular, bases located on the East Coast of the United States are especially vulnerable to rising sea levels and 

increasingly frequent and powerful hurricanes.  For example, were sea levels to rise by one meter, Norfolk, Virginia, an 

important base of the U.S. Navy, would be flooded.  As U.S. military bases are put at risk, the ability of the military to 

protect the United States will be compromised.21 

 

Military operations 

In addition to the preparedness implications of climate change, severe weather impedes actual operations as well.  

Projected increases in storm intensity threaten to impact military installations situated in hurricane alleys, such as those 

on the East Coast of the United States.  Storms and altered weather patterns can also impact energy supplies that are 

vital to the operation of fixed military operations.  Moreover, the melting of Arctic sea ice is expanding the Northwest 

Passage.  This has significant implications for international resource conflicts, maritime shipping lanes and an increased 

scope for U.S. naval operations.22
 

 

CCOONNCCLLUUSSIIOONN  
 

Most of the public debate regarding climate change focuses on the size of the economic consequences of action and 

how these costs compare to those of inaction.  Hurricane Katrina and other extreme weather events suggest a different 

way of thinking about the issue, in which the human and larger social consequences of these events outweighed the 

aggregate economic costs, at least in the context of a large and resilient U.S. economy.  The concentrated impacts of 

such events, which are likely to be exacerbated by a changing climate, will have important national security implications, 

both in terms of a direct threat as well as broader challenges to U.S. interests in strategically important countries.  At 

home, extreme weather events could put large numbers of people in harm, damage essential infrastructure (including 

military assets), and require mobilization and diversion of military personnel.  Abroad, climate change is likely to 

promote instability in countries of strategic concern, which could lead to refugee and humanitarian crises as well as 

escalations in international conflict over resources, particularly water and food.  
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There is broad scientific consensus that our climate is changing, due primarily to the burning of fossil fuels for energy, 

deforestation, and other human activities that release greenhouse gases into our atmosphere.  The debate surrounding 

climate change action has many facets, with significant attention given to issues such as the global competitiveness of 

American industry, the effect of climate legislation on job growth, and the potential environmental impacts of non-

action.  A frequently overlooked perspective is the impact of climate change on U.S. national security. This issue brief 

attempts to fill that void, examining the national security consequences of rising sea levels and changes in temperature 

and precipitation patterns across the globe. Topics addressed include resource conflict, economic stress, population 

dislocation, humanitarian relief and military preparedness.  Other issues, such as the critical relationship between the 

U.S. energy supply (especially oil) and national security, are beyond the scope of this brief. 

 

IINNTTRROODDUUCCTTIIOONN  
 

National security is often characterized as defense against armed attack.  In reality, it is a much broader and more 

complex issue; phenomena such as infectious disease, natural disasters, and climate change all have national security 

implications.  The common factor among these issues is instability.  Maintaining stability both among and within nations 

is a proven means of conflict avoidance; instability is a threat to security. 

 

So while armed attacks have the potential to endanger large numbers of people, this is also true of climate change.  

Many experts agree that projected effects of climate change pose a threat to America’s national security because they 

function as a “threat multiplier for instability” and are interrelated with U.S. dependence on fossil fuels.1 This sentiment 

was recently echoed by the Intelligence Community (IC) in its National Intelligence Assessment on the national security 

impacts of global climate change to 2030.  In his June 2008 Congressional testimony, Thomas Fingar, Deputy Director of 

National Intelligence for Analysis and Chairman of the National Intelligence Council, said, “Climate change alone is 

unlikely to trigger state failure by 2030, but the impacts will worsen existing problems – such as poverty, social tensions, 

environmental degradation, ineffectual leadership, and weak political institutions.”2 

 

RREESSOOUURRCCEE  SSCCAARRCCIITTYY  AANNDD  CCOONNFFLLIICCTT  
 

Access to and availability of natural resources historically has been a source of conflict across countries and cultures. 

Conflicts over water resources currently are linked with persistent poverty and instability in the Middle East, Africa, and 

Asia.  As climatic changes continue, the likelihood of resource conflicts will grow as well. 
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Water access 

An adequate water supply is a basic necessity for human activities such as drinking, irrigation, and sanitation.  By 2025, 

five billion people are projected to live in water stressed countries, even without considering the potential impacts of 

climate change.3   If changes in critical sources of fresh water such as rainfall, snowmelt, and glacial melt are factored 

into projections for water stress – a likely scenario due to a changing climate – the people who already live in water 

stressed countries could see a further reduction in water availability.  In some cases the effects are already visible.  

Experts currently estimate that glaciers, from which 40 percent of the world’s population receives about half of its 

drinking water,4 have been retreating at ever faster rates due to climate change.5   Because they lack the infrastructure 

to deal with water shortages, developing countries are particularly vulnerable to political, economic and social 

instability. 

 

Food production 

Access to food is a critical stability factor.  Climate change threatens to inject instability into food production across the 

globe.  Crop ecologists project that grain production will decrease 10 percent for each 1.8°F increase in temperatures 

above past averages.6   According to the Intergovernmental Panel on Climate Change (IPCC) estimates, some African 

countries’ yields from rain-fed crops could drop by 50 percent by 2020 due to climate impacts.7  Additionally, most of 

the world’s growth in food demand will occur in areas already facing food shortages such as the Indian subcontinent and 

sub-Saharan Africa.   

 

Fresh water and food are just two examples of resources that will be affected by a changing climate.  The degree to 

which societies will experience the negative environmental and socio-economic effects of resource scarcity due to 

climate change depends in large part to their vulnerability to it.  How dependent is a given society on natural resources 

and ecosystem services?  Given a certain level of dependence, how sensitive are the resources to a changing climate? 

What is the capacity of the country to adapt to changes in availability of these resources and services?  Thus, while the 

environmental and socio-economic effects of climate change are projected to be widespread, they will not be uniformly 

distributed because of varying vulnerabilities.  Of central concern for U.S. security, however, is the reality that a majority 

of the resource impacts will be in countries with limited adaptive capacity, potentially making them particularly 

susceptible to the corrosive effects of instability. 

 

EECCOONNOOMMIICC  SSTTRREESSSSEESS  
 

Climate change will have serious implications for national economies and global markets.  While it is impossible to 

attribute economic and state failures to global climate change alone, an increasing number of experts, both scientific 

and military, believe that a changing climate will exacerbate some of the central challenges facing weak economies and 

failing states. 

 

Investment 

Climate change will require dramatic investment in infrastructure – both to preempt its effects and to rebuild 

communities after extreme weather events.  Increasingly powerful and devastating tropical storms, like Hurricane 

Katrina, can be expected to occur as climate change causes ocean temperatures to rise. 8  The damage ensuing from 

such destructive storms is financially overwhelming, and while the United States has the capacity, even if a finite one, to 

invest in prevention and rebuilding efforts, the same cannot be said for much of the developing world.  In 2009, the 

World Bank estimated that developing countries would require $75-100 billion annually during the period 2010-2050 to 

cope with the consequences of climate change.9  
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International markets  

The global financial crisis that took hold in 2009 and continued through 2010 resulted in slower economic growth 

around the world.  As markets slowly recover and financial regulations are reorganized, how the international markets 

respond is of direct relevance to U.S. national security.  Climate change has the potential to disrupt progress, especially 

in emerging economies which are more vulnerable to instability.  Economic disruptions associated with climate change 

will place increased pressure on weak nations which may therefore be unable to provide basic needs and maintain order 

for their citizens.  In his February 2009 testimony before Congress, Director of National Intelligence Admiral Dennis C. 

Blair said, “The United States depends on a smooth-functioning international system ensuring the flow of trade and 

market access to critical raw materials such as oil and gas, and security for its allies and partners.  Climate change could 

affect all of these – domestic stability in a number of key states, the opening of new sea lanes and access to raw 

materials, and the global economy more broadly – with significant geopolitical consequences.”10  This also means that 

the export markets of many countries are likely to be negatively affected. 

 

PPOOPPUULLAATTIIOONN  DDIISSLLOOCCAATTIIOONN  AANNDD  MMIIGGRRAATTIIOONN  
 

Mass migration associated with climate change will challenge the world's political, economic, social and humanitarian 

relief capabilities. For example, a sea level rise of 3 - 15 feet would displace between 150 and 400 million people.11  The 

IPCC projects that sea levels will rise between 7 and 23 inches (0.18 and 0.59 meters) above the 1980-1999 average by 

the end of this century, making it unlikely that these extreme projections will be realized in the near future.12  Regardless 

of their numbers, however, displaced populations from developing countries are expected to move both to urban areas 

in their home countries and to neighbor countries as a temporary home until a move to a developed country with 

superior economic prospects is possible.13  There are three types of migration to consider: 

 

Within a country 

Migration within a single country, from coastlines to cities for example, can result in significant economic changes – both 

positive and negative.  The United States was, for the most part, able to absorb the displacement of people from the 

Gulf Coast after Hurricane Katrina.  Developing countries that lack strong political, social, and economic infrastructures 

are likely to face entirely different effects of major population shifts.   

 

Across an international border 

Environmental destruction is a major driver of migration across international borders.  Such migration can often lead to 

intense political conflict and destabilization for both countries.  The large migration from Bangladesh to India beginning 

in the 1950s, for example, affected both the economy and political context in the regions of India that absorbed this 

population and resulted in violence between natives and migrants.14   The IPCC has estimated that with a 45 centimeter 

(17.7 inch) increase in sea level, 10.9 percent of Bangladesh will be under water and 5.5 million people may be 

displaced.15  As a result, previously existing tensions may be exacerbated if this projected sea level rise does indeed 

occur.   

 

Across large regions of the globe 

A final type of migration involves large regions of the globe.  Europe has experienced such a migration influx from North 

Africa and the Middle East since the 1960s.  The resulting shift in demographics can result in serious tensions along 

social, cultural, or religious lines, as evidenced by the 2005 civil unrest in France.  A forced evacuation of low-lying island 

nations, such as the Maldives, the Republic of the Marshall Islands, Tuvalu and Kiribati, may be necessary if they are 

rendered uninhabitable by a sea level rise of one to two meters (3.2 - 6.5 feet).16
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HHUUMMAANNIITTAARRIIAANN  RREELLIIEEFF  
 

The need for increased international aid is likely to be one of the most significant effects of climate change.  Since the 

1970s, the number of people affected globally by natural disasters has increased by about 50,000 to 60,000 people per 

decade.17  The number of reported disasters has also increased from an average annual total of 90 in the 1970s to 

almost 450 per year in this current decade.  The impetus to provide funding in the wake of such domestic and 

international disasters, which is both moral and strategic, will come under intense scrutiny and pressure given America’s 

own long-term budget scenario. Difficult choices will have to be made over competing trade-offs and priorities.  

Significant aid is likely to be required due to the following effects of climate change: 

 

Weather intensification 

The increased intensity of tropical cyclones, hurricanes, and other extreme weather events will result in greater 

infrastructure damage and economic losses. 

 

Flooding and drought 

It is very likely that there will be more frequent and intense drought and wildfire occurrences as a result of changing 

weather patterns and mid-continental drying.  Because the landmass of the Indian subcontinent is expected to warm, 

scientists anticipate this will heighten the impact of monsoon rains and associated flooding of low-lying areas. 

 

Shifting pattern of disease  

Disease vectors will be altered in a warmer world, causing new worldwide health challenges.  Public health experts 

project that between 90 and 200 million people could become more vulnerable to malaria, 1.4 billion could experience 

greater risk of dengue fever, and the number of children vulnerable to diarrheal diseases – the number one killer of 

children – will increase significantly.18 

 

MMIILLIITTAARRYY  PPRREEPPAARREEDDNNEESSSS  
 

The impacts of climate change on resource competition, economic development, population migration, and 

humanitarian issues will force changes in U.S. use of its military power.  Climate change also will force change in how the 

United States operates its forces around the world; changes will affect ground operations and logistics as well as 

operations at sea and in the air.  Sea level rise threatens large investments in U.S. facilities around the world.  

Desertification and shifts in the availability of water can change logistic patterns drastically for all U.S. forces.  This 

section highlights some of the primary military preparedness issues that will confront the United States as a result of a 

changing climate.  

 

Weapons systems and platforms 

According to CNA’s 2007 report, “Operating equipment in extreme environmental conditions increases maintenance 

requirements – at considerable cost – and dramatically reduces the service life of equipment.”19 Increased 

desertification, rising sea levels, and warmer temperatures in the Middle East, where the United States is projected to 

have a continued presence, will put U.S. military preparedness at risk.  Equipment will require heightened maintenance 

to ensure adequate response times. 

 

Bases threatened by rising sea levels 

A rise in sea level would result in the loss of some strategic forward bases across the globe.  In 2008, the National 

Intelligence Council disclosed that 30 or more U.S. military installations were seriously threatened by rising sea levels.20  
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In particular, bases located on the East Coast of the United States are especially vulnerable to rising sea levels and 

increasingly frequent and powerful hurricanes.  For example, were sea levels to rise by one meter, Norfolk, Virginia, an 

important base of the U.S. Navy, would be flooded.  As U.S. military bases are put at risk, the ability of the military to 

protect the United States will be compromised.21 

 

Military operations 

In addition to the preparedness implications of climate change, severe weather impedes actual operations as well.  

Projected increases in storm intensity threaten to impact military installations situated in hurricane alleys, such as those 

on the East Coast of the United States.  Storms and altered weather patterns can also impact energy supplies that are 

vital to the operation of fixed military operations.  Moreover, the melting of Arctic sea ice is expanding the Northwest 

Passage.  This has significant implications for international resource conflicts, maritime shipping lanes and an increased 

scope for U.S. naval operations.22
 

 

CCOONNCCLLUUSSIIOONN  
 

Most of the public debate regarding climate change focuses on the size of the economic consequences of action and 

how these costs compare to those of inaction.  Hurricane Katrina and other extreme weather events suggest a different 

way of thinking about the issue, in which the human and larger social consequences of these events outweighed the 

aggregate economic costs, at least in the context of a large and resilient U.S. economy.  The concentrated impacts of 

such events, which are likely to be exacerbated by a changing climate, will have important national security implications, 

both in terms of a direct threat as well as broader challenges to U.S. interests in strategically important countries.  At 

home, extreme weather events could put large numbers of people in harm, damage essential infrastructure (including 

military assets), and require mobilization and diversion of military personnel.  Abroad, climate change is likely to 

promote instability in countries of strategic concern, which could lead to refugee and humanitarian crises as well as 

escalations in international conflict over resources, particularly water and food.  
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There is broad scientific consensus that our climate is changing, due primarily to the burning of fossil fuels for energy, 

deforestation, and other human activities that release greenhouse gases into our atmosphere.  The debate surrounding 

climate change action has many facets, with significant attention given to issues such as the global competitiveness of 

American industry, the effect of climate legislation on job growth, and the potential environmental impacts of non-

action.  A frequently overlooked perspective is the impact of climate change on U.S. national security. This issue brief 

attempts to fill that void, examining the national security consequences of rising sea levels and changes in temperature 

and precipitation patterns across the globe. Topics addressed include resource conflict, economic stress, population 

dislocation, humanitarian relief and military preparedness.  Other issues, such as the critical relationship between the 

U.S. energy supply (especially oil) and national security, are beyond the scope of this brief. 

 

IINNTTRROODDUUCCTTIIOONN  
 

National security is often characterized as defense against armed attack.  In reality, it is a much broader and more 

complex issue; phenomena such as infectious disease, natural disasters, and climate change all have national security 

implications.  The common factor among these issues is instability.  Maintaining stability both among and within nations 

is a proven means of conflict avoidance; instability is a threat to security. 

 

So while armed attacks have the potential to endanger large numbers of people, this is also true of climate change.  

Many experts agree that projected effects of climate change pose a threat to America’s national security because they 

function as a “threat multiplier for instability” and are interrelated with U.S. dependence on fossil fuels.1 This sentiment 

was recently echoed by the Intelligence Community (IC) in its National Intelligence Assessment on the national security 

impacts of global climate change to 2030.  In his June 2008 Congressional testimony, Thomas Fingar, Deputy Director of 

National Intelligence for Analysis and Chairman of the National Intelligence Council, said, “Climate change alone is 

unlikely to trigger state failure by 2030, but the impacts will worsen existing problems – such as poverty, social tensions, 

environmental degradation, ineffectual leadership, and weak political institutions.”2 

 

RREESSOOUURRCCEE  SSCCAARRCCIITTYY  AANNDD  CCOONNFFLLIICCTT  
 

Access to and availability of natural resources historically has been a source of conflict across countries and cultures. 

Conflicts over water resources currently are linked with persistent poverty and instability in the Middle East, Africa, and 

Asia.  As climatic changes continue, the likelihood of resource conflicts will grow as well. 
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Water access 

An adequate water supply is a basic necessity for human activities such as drinking, irrigation, and sanitation.  By 2025, 

five billion people are projected to live in water stressed countries, even without considering the potential impacts of 

climate change.3   If changes in critical sources of fresh water such as rainfall, snowmelt, and glacial melt are factored 

into projections for water stress – a likely scenario due to a changing climate – the people who already live in water 

stressed countries could see a further reduction in water availability.  In some cases the effects are already visible.  

Experts currently estimate that glaciers, from which 40 percent of the world’s population receives about half of its 

drinking water,4 have been retreating at ever faster rates due to climate change.5   Because they lack the infrastructure 

to deal with water shortages, developing countries are particularly vulnerable to political, economic and social 

instability. 

 

Food production 

Access to food is a critical stability factor.  Climate change threatens to inject instability into food production across the 

globe.  Crop ecologists project that grain production will decrease 10 percent for each 1.8°F increase in temperatures 

above past averages.6   According to the Intergovernmental Panel on Climate Change (IPCC) estimates, some African 

countries’ yields from rain-fed crops could drop by 50 percent by 2020 due to climate impacts.7  Additionally, most of 

the world’s growth in food demand will occur in areas already facing food shortages such as the Indian subcontinent and 

sub-Saharan Africa.   

 

Fresh water and food are just two examples of resources that will be affected by a changing climate.  The degree to 

which societies will experience the negative environmental and socio-economic effects of resource scarcity due to 

climate change depends in large part to their vulnerability to it.  How dependent is a given society on natural resources 

and ecosystem services?  Given a certain level of dependence, how sensitive are the resources to a changing climate? 

What is the capacity of the country to adapt to changes in availability of these resources and services?  Thus, while the 

environmental and socio-economic effects of climate change are projected to be widespread, they will not be uniformly 

distributed because of varying vulnerabilities.  Of central concern for U.S. security, however, is the reality that a majority 

of the resource impacts will be in countries with limited adaptive capacity, potentially making them particularly 

susceptible to the corrosive effects of instability. 

 

EECCOONNOOMMIICC  SSTTRREESSSSEESS  
 

Climate change will have serious implications for national economies and global markets.  While it is impossible to 

attribute economic and state failures to global climate change alone, an increasing number of experts, both scientific 

and military, believe that a changing climate will exacerbate some of the central challenges facing weak economies and 

failing states. 

 

Investment 

Climate change will require dramatic investment in infrastructure – both to preempt its effects and to rebuild 

communities after extreme weather events.  Increasingly powerful and devastating tropical storms, like Hurricane 

Katrina, can be expected to occur as climate change causes ocean temperatures to rise. 8  The damage ensuing from 

such destructive storms is financially overwhelming, and while the United States has the capacity, even if a finite one, to 

invest in prevention and rebuilding efforts, the same cannot be said for much of the developing world.  In 2009, the 

World Bank estimated that developing countries would require $75-100 billion annually during the period 2010-2050 to 

cope with the consequences of climate change.9  
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International markets  

The global financial crisis that took hold in 2009 and continued through 2010 resulted in slower economic growth 

around the world.  As markets slowly recover and financial regulations are reorganized, how the international markets 

respond is of direct relevance to U.S. national security.  Climate change has the potential to disrupt progress, especially 

in emerging economies which are more vulnerable to instability.  Economic disruptions associated with climate change 

will place increased pressure on weak nations which may therefore be unable to provide basic needs and maintain order 

for their citizens.  In his February 2009 testimony before Congress, Director of National Intelligence Admiral Dennis C. 

Blair said, “The United States depends on a smooth-functioning international system ensuring the flow of trade and 

market access to critical raw materials such as oil and gas, and security for its allies and partners.  Climate change could 

affect all of these – domestic stability in a number of key states, the opening of new sea lanes and access to raw 

materials, and the global economy more broadly – with significant geopolitical consequences.”10  This also means that 

the export markets of many countries are likely to be negatively affected. 

 

PPOOPPUULLAATTIIOONN  DDIISSLLOOCCAATTIIOONN  AANNDD  MMIIGGRRAATTIIOONN  
 

Mass migration associated with climate change will challenge the world's political, economic, social and humanitarian 

relief capabilities. For example, a sea level rise of 3 - 15 feet would displace between 150 and 400 million people.11  The 

IPCC projects that sea levels will rise between 7 and 23 inches (0.18 and 0.59 meters) above the 1980-1999 average by 

the end of this century, making it unlikely that these extreme projections will be realized in the near future.12  Regardless 

of their numbers, however, displaced populations from developing countries are expected to move both to urban areas 

in their home countries and to neighbor countries as a temporary home until a move to a developed country with 

superior economic prospects is possible.13  There are three types of migration to consider: 

 

Within a country 

Migration within a single country, from coastlines to cities for example, can result in significant economic changes – both 

positive and negative.  The United States was, for the most part, able to absorb the displacement of people from the 

Gulf Coast after Hurricane Katrina.  Developing countries that lack strong political, social, and economic infrastructures 

are likely to face entirely different effects of major population shifts.   

 

Across an international border 

Environmental destruction is a major driver of migration across international borders.  Such migration can often lead to 

intense political conflict and destabilization for both countries.  The large migration from Bangladesh to India beginning 

in the 1950s, for example, affected both the economy and political context in the regions of India that absorbed this 

population and resulted in violence between natives and migrants.14   The IPCC has estimated that with a 45 centimeter 

(17.7 inch) increase in sea level, 10.9 percent of Bangladesh will be under water and 5.5 million people may be 

displaced.15  As a result, previously existing tensions may be exacerbated if this projected sea level rise does indeed 

occur.   

 

Across large regions of the globe 

A final type of migration involves large regions of the globe.  Europe has experienced such a migration influx from North 

Africa and the Middle East since the 1960s.  The resulting shift in demographics can result in serious tensions along 

social, cultural, or religious lines, as evidenced by the 2005 civil unrest in France.  A forced evacuation of low-lying island 

nations, such as the Maldives, the Republic of the Marshall Islands, Tuvalu and Kiribati, may be necessary if they are 

rendered uninhabitable by a sea level rise of one to two meters (3.2 - 6.5 feet).16
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HHUUMMAANNIITTAARRIIAANN  RREELLIIEEFF  
 

The need for increased international aid is likely to be one of the most significant effects of climate change.  Since the 

1970s, the number of people affected globally by natural disasters has increased by about 50,000 to 60,000 people per 

decade.17  The number of reported disasters has also increased from an average annual total of 90 in the 1970s to 

almost 450 per year in this current decade.  The impetus to provide funding in the wake of such domestic and 

international disasters, which is both moral and strategic, will come under intense scrutiny and pressure given America’s 

own long-term budget scenario. Difficult choices will have to be made over competing trade-offs and priorities.  

Significant aid is likely to be required due to the following effects of climate change: 

 

Weather intensification 

The increased intensity of tropical cyclones, hurricanes, and other extreme weather events will result in greater 

infrastructure damage and economic losses. 

 

Flooding and drought 

It is very likely that there will be more frequent and intense drought and wildfire occurrences as a result of changing 

weather patterns and mid-continental drying.  Because the landmass of the Indian subcontinent is expected to warm, 

scientists anticipate this will heighten the impact of monsoon rains and associated flooding of low-lying areas. 

 

Shifting pattern of disease  

Disease vectors will be altered in a warmer world, causing new worldwide health challenges.  Public health experts 

project that between 90 and 200 million people could become more vulnerable to malaria, 1.4 billion could experience 

greater risk of dengue fever, and the number of children vulnerable to diarrheal diseases – the number one killer of 

children – will increase significantly.18 

 

MMIILLIITTAARRYY  PPRREEPPAARREEDDNNEESSSS  
 

The impacts of climate change on resource competition, economic development, population migration, and 

humanitarian issues will force changes in U.S. use of its military power.  Climate change also will force change in how the 

United States operates its forces around the world; changes will affect ground operations and logistics as well as 

operations at sea and in the air.  Sea level rise threatens large investments in U.S. facilities around the world.  

Desertification and shifts in the availability of water can change logistic patterns drastically for all U.S. forces.  This 

section highlights some of the primary military preparedness issues that will confront the United States as a result of a 

changing climate.  

 

Weapons systems and platforms 

According to CNA’s 2007 report, “Operating equipment in extreme environmental conditions increases maintenance 

requirements – at considerable cost – and dramatically reduces the service life of equipment.”19 Increased 

desertification, rising sea levels, and warmer temperatures in the Middle East, where the United States is projected to 

have a continued presence, will put U.S. military preparedness at risk.  Equipment will require heightened maintenance 

to ensure adequate response times. 

 

Bases threatened by rising sea levels 

A rise in sea level would result in the loss of some strategic forward bases across the globe.  In 2008, the National 

Intelligence Council disclosed that 30 or more U.S. military installations were seriously threatened by rising sea levels.20  
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In particular, bases located on the East Coast of the United States are especially vulnerable to rising sea levels and 

increasingly frequent and powerful hurricanes.  For example, were sea levels to rise by one meter, Norfolk, Virginia, an 

important base of the U.S. Navy, would be flooded.  As U.S. military bases are put at risk, the ability of the military to 

protect the United States will be compromised.21 

 

Military operations 

In addition to the preparedness implications of climate change, severe weather impedes actual operations as well.  

Projected increases in storm intensity threaten to impact military installations situated in hurricane alleys, such as those 

on the East Coast of the United States.  Storms and altered weather patterns can also impact energy supplies that are 

vital to the operation of fixed military operations.  Moreover, the melting of Arctic sea ice is expanding the Northwest 

Passage.  This has significant implications for international resource conflicts, maritime shipping lanes and an increased 

scope for U.S. naval operations.22
 

 

CCOONNCCLLUUSSIIOONN  
 

Most of the public debate regarding climate change focuses on the size of the economic consequences of action and 

how these costs compare to those of inaction.  Hurricane Katrina and other extreme weather events suggest a different 

way of thinking about the issue, in which the human and larger social consequences of these events outweighed the 

aggregate economic costs, at least in the context of a large and resilient U.S. economy.  The concentrated impacts of 

such events, which are likely to be exacerbated by a changing climate, will have important national security implications, 

both in terms of a direct threat as well as broader challenges to U.S. interests in strategically important countries.  At 

home, extreme weather events could put large numbers of people in harm, damage essential infrastructure (including 

military assets), and require mobilization and diversion of military personnel.  Abroad, climate change is likely to 

promote instability in countries of strategic concern, which could lead to refugee and humanitarian crises as well as 

escalations in international conflict over resources, particularly water and food.  
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There is broad scientific consensus that our climate is changing, due primarily to the burning of fossil fuels for energy, 

deforestation, and other human activities that release greenhouse gases into our atmosphere.  The debate surrounding 

climate change action has many facets, with significant attention given to issues such as the global competitiveness of 

American industry, the effect of climate legislation on job growth, and the potential environmental impacts of non-

action.  A frequently overlooked perspective is the impact of climate change on U.S. national security. This issue brief 

attempts to fill that void, examining the national security consequences of rising sea levels and changes in temperature 

and precipitation patterns across the globe. Topics addressed include resource conflict, economic stress, population 

dislocation, humanitarian relief and military preparedness.  Other issues, such as the critical relationship between the 

U.S. energy supply (especially oil) and national security, are beyond the scope of this brief. 

 

IINNTTRROODDUUCCTTIIOONN  
 

National security is often characterized as defense against armed attack.  In reality, it is a much broader and more 

complex issue; phenomena such as infectious disease, natural disasters, and climate change all have national security 

implications.  The common factor among these issues is instability.  Maintaining stability both among and within nations 

is a proven means of conflict avoidance; instability is a threat to security. 

 

So while armed attacks have the potential to endanger large numbers of people, this is also true of climate change.  

Many experts agree that projected effects of climate change pose a threat to America’s national security because they 

function as a “threat multiplier for instability” and are interrelated with U.S. dependence on fossil fuels.1 This sentiment 

was recently echoed by the Intelligence Community (IC) in its National Intelligence Assessment on the national security 

impacts of global climate change to 2030.  In his June 2008 Congressional testimony, Thomas Fingar, Deputy Director of 

National Intelligence for Analysis and Chairman of the National Intelligence Council, said, “Climate change alone is 

unlikely to trigger state failure by 2030, but the impacts will worsen existing problems – such as poverty, social tensions, 

environmental degradation, ineffectual leadership, and weak political institutions.”2 

 

RREESSOOUURRCCEE  SSCCAARRCCIITTYY  AANNDD  CCOONNFFLLIICCTT  
 

Access to and availability of natural resources historically has been a source of conflict across countries and cultures. 

Conflicts over water resources currently are linked with persistent poverty and instability in the Middle East, Africa, and 

Asia.  As climatic changes continue, the likelihood of resource conflicts will grow as well. 
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Water access 

An adequate water supply is a basic necessity for human activities such as drinking, irrigation, and sanitation.  By 2025, 

five billion people are projected to live in water stressed countries, even without considering the potential impacts of 

climate change.3   If changes in critical sources of fresh water such as rainfall, snowmelt, and glacial melt are factored 

into projections for water stress – a likely scenario due to a changing climate – the people who already live in water 

stressed countries could see a further reduction in water availability.  In some cases the effects are already visible.  

Experts currently estimate that glaciers, from which 40 percent of the world’s population receives about half of its 

drinking water,4 have been retreating at ever faster rates due to climate change.5   Because they lack the infrastructure 

to deal with water shortages, developing countries are particularly vulnerable to political, economic and social 

instability. 

 

Food production 

Access to food is a critical stability factor.  Climate change threatens to inject instability into food production across the 

globe.  Crop ecologists project that grain production will decrease 10 percent for each 1.8°F increase in temperatures 

above past averages.6   According to the Intergovernmental Panel on Climate Change (IPCC) estimates, some African 

countries’ yields from rain-fed crops could drop by 50 percent by 2020 due to climate impacts.7  Additionally, most of 

the world’s growth in food demand will occur in areas already facing food shortages such as the Indian subcontinent and 

sub-Saharan Africa.   

 

Fresh water and food are just two examples of resources that will be affected by a changing climate.  The degree to 

which societies will experience the negative environmental and socio-economic effects of resource scarcity due to 

climate change depends in large part to their vulnerability to it.  How dependent is a given society on natural resources 

and ecosystem services?  Given a certain level of dependence, how sensitive are the resources to a changing climate? 

What is the capacity of the country to adapt to changes in availability of these resources and services?  Thus, while the 

environmental and socio-economic effects of climate change are projected to be widespread, they will not be uniformly 

distributed because of varying vulnerabilities.  Of central concern for U.S. security, however, is the reality that a majority 

of the resource impacts will be in countries with limited adaptive capacity, potentially making them particularly 

susceptible to the corrosive effects of instability. 

 

EECCOONNOOMMIICC  SSTTRREESSSSEESS  
 

Climate change will have serious implications for national economies and global markets.  While it is impossible to 

attribute economic and state failures to global climate change alone, an increasing number of experts, both scientific 

and military, believe that a changing climate will exacerbate some of the central challenges facing weak economies and 

failing states. 

 

Investment 

Climate change will require dramatic investment in infrastructure – both to preempt its effects and to rebuild 

communities after extreme weather events.  Increasingly powerful and devastating tropical storms, like Hurricane 

Katrina, can be expected to occur as climate change causes ocean temperatures to rise. 8  The damage ensuing from 

such destructive storms is financially overwhelming, and while the United States has the capacity, even if a finite one, to 

invest in prevention and rebuilding efforts, the same cannot be said for much of the developing world.  In 2009, the 

World Bank estimated that developing countries would require $75-100 billion annually during the period 2010-2050 to 

cope with the consequences of climate change.9  
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International markets  

The global financial crisis that took hold in 2009 and continued through 2010 resulted in slower economic growth 

around the world.  As markets slowly recover and financial regulations are reorganized, how the international markets 

respond is of direct relevance to U.S. national security.  Climate change has the potential to disrupt progress, especially 

in emerging economies which are more vulnerable to instability.  Economic disruptions associated with climate change 

will place increased pressure on weak nations which may therefore be unable to provide basic needs and maintain order 

for their citizens.  In his February 2009 testimony before Congress, Director of National Intelligence Admiral Dennis C. 

Blair said, “The United States depends on a smooth-functioning international system ensuring the flow of trade and 

market access to critical raw materials such as oil and gas, and security for its allies and partners.  Climate change could 

affect all of these – domestic stability in a number of key states, the opening of new sea lanes and access to raw 

materials, and the global economy more broadly – with significant geopolitical consequences.”10  This also means that 

the export markets of many countries are likely to be negatively affected. 

 

PPOOPPUULLAATTIIOONN  DDIISSLLOOCCAATTIIOONN  AANNDD  MMIIGGRRAATTIIOONN  
 

Mass migration associated with climate change will challenge the world's political, economic, social and humanitarian 

relief capabilities. For example, a sea level rise of 3 - 15 feet would displace between 150 and 400 million people.11  The 

IPCC projects that sea levels will rise between 7 and 23 inches (0.18 and 0.59 meters) above the 1980-1999 average by 

the end of this century, making it unlikely that these extreme projections will be realized in the near future.12  Regardless 

of their numbers, however, displaced populations from developing countries are expected to move both to urban areas 

in their home countries and to neighbor countries as a temporary home until a move to a developed country with 

superior economic prospects is possible.13  There are three types of migration to consider: 

 

Within a country 

Migration within a single country, from coastlines to cities for example, can result in significant economic changes – both 

positive and negative.  The United States was, for the most part, able to absorb the displacement of people from the 

Gulf Coast after Hurricane Katrina.  Developing countries that lack strong political, social, and economic infrastructures 

are likely to face entirely different effects of major population shifts.   

 

Across an international border 

Environmental destruction is a major driver of migration across international borders.  Such migration can often lead to 

intense political conflict and destabilization for both countries.  The large migration from Bangladesh to India beginning 

in the 1950s, for example, affected both the economy and political context in the regions of India that absorbed this 

population and resulted in violence between natives and migrants.14   The IPCC has estimated that with a 45 centimeter 

(17.7 inch) increase in sea level, 10.9 percent of Bangladesh will be under water and 5.5 million people may be 

displaced.15  As a result, previously existing tensions may be exacerbated if this projected sea level rise does indeed 

occur.   

 

Across large regions of the globe 

A final type of migration involves large regions of the globe.  Europe has experienced such a migration influx from North 

Africa and the Middle East since the 1960s.  The resulting shift in demographics can result in serious tensions along 

social, cultural, or religious lines, as evidenced by the 2005 civil unrest in France.  A forced evacuation of low-lying island 

nations, such as the Maldives, the Republic of the Marshall Islands, Tuvalu and Kiribati, may be necessary if they are 

rendered uninhabitable by a sea level rise of one to two meters (3.2 - 6.5 feet).16
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HHUUMMAANNIITTAARRIIAANN  RREELLIIEEFF  
 

The need for increased international aid is likely to be one of the most significant effects of climate change.  Since the 

1970s, the number of people affected globally by natural disasters has increased by about 50,000 to 60,000 people per 

decade.17  The number of reported disasters has also increased from an average annual total of 90 in the 1970s to 

almost 450 per year in this current decade.  The impetus to provide funding in the wake of such domestic and 

international disasters, which is both moral and strategic, will come under intense scrutiny and pressure given America’s 

own long-term budget scenario. Difficult choices will have to be made over competing trade-offs and priorities.  

Significant aid is likely to be required due to the following effects of climate change: 

 

Weather intensification 

The increased intensity of tropical cyclones, hurricanes, and other extreme weather events will result in greater 

infrastructure damage and economic losses. 

 

Flooding and drought 

It is very likely that there will be more frequent and intense drought and wildfire occurrences as a result of changing 

weather patterns and mid-continental drying.  Because the landmass of the Indian subcontinent is expected to warm, 

scientists anticipate this will heighten the impact of monsoon rains and associated flooding of low-lying areas. 

 

Shifting pattern of disease  

Disease vectors will be altered in a warmer world, causing new worldwide health challenges.  Public health experts 

project that between 90 and 200 million people could become more vulnerable to malaria, 1.4 billion could experience 

greater risk of dengue fever, and the number of children vulnerable to diarrheal diseases – the number one killer of 

children – will increase significantly.18 

 

MMIILLIITTAARRYY  PPRREEPPAARREEDDNNEESSSS  
 

The impacts of climate change on resource competition, economic development, population migration, and 

humanitarian issues will force changes in U.S. use of its military power.  Climate change also will force change in how the 

United States operates its forces around the world; changes will affect ground operations and logistics as well as 

operations at sea and in the air.  Sea level rise threatens large investments in U.S. facilities around the world.  

Desertification and shifts in the availability of water can change logistic patterns drastically for all U.S. forces.  This 

section highlights some of the primary military preparedness issues that will confront the United States as a result of a 

changing climate.  

 

Weapons systems and platforms 

According to CNA’s 2007 report, “Operating equipment in extreme environmental conditions increases maintenance 

requirements – at considerable cost – and dramatically reduces the service life of equipment.”19 Increased 

desertification, rising sea levels, and warmer temperatures in the Middle East, where the United States is projected to 

have a continued presence, will put U.S. military preparedness at risk.  Equipment will require heightened maintenance 

to ensure adequate response times. 

 

Bases threatened by rising sea levels 

A rise in sea level would result in the loss of some strategic forward bases across the globe.  In 2008, the National 

Intelligence Council disclosed that 30 or more U.S. military installations were seriously threatened by rising sea levels.20  
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In particular, bases located on the East Coast of the United States are especially vulnerable to rising sea levels and 

increasingly frequent and powerful hurricanes.  For example, were sea levels to rise by one meter, Norfolk, Virginia, an 

important base of the U.S. Navy, would be flooded.  As U.S. military bases are put at risk, the ability of the military to 

protect the United States will be compromised.21 

 

Military operations 

In addition to the preparedness implications of climate change, severe weather impedes actual operations as well.  

Projected increases in storm intensity threaten to impact military installations situated in hurricane alleys, such as those 

on the East Coast of the United States.  Storms and altered weather patterns can also impact energy supplies that are 

vital to the operation of fixed military operations.  Moreover, the melting of Arctic sea ice is expanding the Northwest 

Passage.  This has significant implications for international resource conflicts, maritime shipping lanes and an increased 

scope for U.S. naval operations.22
 

 

CCOONNCCLLUUSSIIOONN  
 

Most of the public debate regarding climate change focuses on the size of the economic consequences of action and 

how these costs compare to those of inaction.  Hurricane Katrina and other extreme weather events suggest a different 

way of thinking about the issue, in which the human and larger social consequences of these events outweighed the 

aggregate economic costs, at least in the context of a large and resilient U.S. economy.  The concentrated impacts of 

such events, which are likely to be exacerbated by a changing climate, will have important national security implications, 

both in terms of a direct threat as well as broader challenges to U.S. interests in strategically important countries.  At 

home, extreme weather events could put large numbers of people in harm, damage essential infrastructure (including 

military assets), and require mobilization and diversion of military personnel.  Abroad, climate change is likely to 

promote instability in countries of strategic concern, which could lead to refugee and humanitarian crises as well as 

escalations in international conflict over resources, particularly water and food.  
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There is broad scientific consensus that our climate is changing, due primarily to the burning of fossil fuels for energy, 

deforestation, and other human activities that release greenhouse gases into our atmosphere.  The debate surrounding 

climate change action has many facets, with significant attention given to issues such as the global competitiveness of 

American industry, the effect of climate legislation on job growth, and the potential environmental impacts of non-

action.  A frequently overlooked perspective is the impact of climate change on U.S. national security. This issue brief 

attempts to fill that void, examining the national security consequences of rising sea levels and changes in temperature 

and precipitation patterns across the globe. Topics addressed include resource conflict, economic stress, population 

dislocation, humanitarian relief and military preparedness.  Other issues, such as the critical relationship between the 

U.S. energy supply (especially oil) and national security, are beyond the scope of this brief. 

 

IINNTTRROODDUUCCTTIIOONN  
 

National security is often characterized as defense against armed attack.  In reality, it is a much broader and more 

complex issue; phenomena such as infectious disease, natural disasters, and climate change all have national security 

implications.  The common factor among these issues is instability.  Maintaining stability both among and within nations 

is a proven means of conflict avoidance; instability is a threat to security. 

 

So while armed attacks have the potential to endanger large numbers of people, this is also true of climate change.  

Many experts agree that projected effects of climate change pose a threat to America’s national security because they 

function as a “threat multiplier for instability” and are interrelated with U.S. dependence on fossil fuels.1 This sentiment 

was recently echoed by the Intelligence Community (IC) in its National Intelligence Assessment on the national security 

impacts of global climate change to 2030.  In his June 2008 Congressional testimony, Thomas Fingar, Deputy Director of 

National Intelligence for Analysis and Chairman of the National Intelligence Council, said, “Climate change alone is 

unlikely to trigger state failure by 2030, but the impacts will worsen existing problems – such as poverty, social tensions, 

environmental degradation, ineffectual leadership, and weak political institutions.”2 

 

RREESSOOUURRCCEE  SSCCAARRCCIITTYY  AANNDD  CCOONNFFLLIICCTT  
 

Access to and availability of natural resources historically has been a source of conflict across countries and cultures. 

Conflicts over water resources currently are linked with persistent poverty and instability in the Middle East, Africa, and 

Asia.  As climatic changes continue, the likelihood of resource conflicts will grow as well. 
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Water access 

An adequate water supply is a basic necessity for human activities such as drinking, irrigation, and sanitation.  By 2025, 

five billion people are projected to live in water stressed countries, even without considering the potential impacts of 

climate change.3   If changes in critical sources of fresh water such as rainfall, snowmelt, and glacial melt are factored 

into projections for water stress – a likely scenario due to a changing climate – the people who already live in water 

stressed countries could see a further reduction in water availability.  In some cases the effects are already visible.  

Experts currently estimate that glaciers, from which 40 percent of the world’s population receives about half of its 

drinking water,4 have been retreating at ever faster rates due to climate change.5   Because they lack the infrastructure 

to deal with water shortages, developing countries are particularly vulnerable to political, economic and social 

instability. 

 

Food production 

Access to food is a critical stability factor.  Climate change threatens to inject instability into food production across the 

globe.  Crop ecologists project that grain production will decrease 10 percent for each 1.8°F increase in temperatures 

above past averages.6   According to the Intergovernmental Panel on Climate Change (IPCC) estimates, some African 

countries’ yields from rain-fed crops could drop by 50 percent by 2020 due to climate impacts.7  Additionally, most of 

the world’s growth in food demand will occur in areas already facing food shortages such as the Indian subcontinent and 

sub-Saharan Africa.   

 

Fresh water and food are just two examples of resources that will be affected by a changing climate.  The degree to 

which societies will experience the negative environmental and socio-economic effects of resource scarcity due to 

climate change depends in large part to their vulnerability to it.  How dependent is a given society on natural resources 

and ecosystem services?  Given a certain level of dependence, how sensitive are the resources to a changing climate? 

What is the capacity of the country to adapt to changes in availability of these resources and services?  Thus, while the 

environmental and socio-economic effects of climate change are projected to be widespread, they will not be uniformly 

distributed because of varying vulnerabilities.  Of central concern for U.S. security, however, is the reality that a majority 

of the resource impacts will be in countries with limited adaptive capacity, potentially making them particularly 

susceptible to the corrosive effects of instability. 

 

EECCOONNOOMMIICC  SSTTRREESSSSEESS  
 

Climate change will have serious implications for national economies and global markets.  While it is impossible to 

attribute economic and state failures to global climate change alone, an increasing number of experts, both scientific 

and military, believe that a changing climate will exacerbate some of the central challenges facing weak economies and 

failing states. 

 

Investment 

Climate change will require dramatic investment in infrastructure – both to preempt its effects and to rebuild 

communities after extreme weather events.  Increasingly powerful and devastating tropical storms, like Hurricane 

Katrina, can be expected to occur as climate change causes ocean temperatures to rise. 8  The damage ensuing from 

such destructive storms is financially overwhelming, and while the United States has the capacity, even if a finite one, to 

invest in prevention and rebuilding efforts, the same cannot be said for much of the developing world.  In 2009, the 

World Bank estimated that developing countries would require $75-100 billion annually during the period 2010-2050 to 

cope with the consequences of climate change.9  
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International markets  

The global financial crisis that took hold in 2009 and continued through 2010 resulted in slower economic growth 

around the world.  As markets slowly recover and financial regulations are reorganized, how the international markets 

respond is of direct relevance to U.S. national security.  Climate change has the potential to disrupt progress, especially 

in emerging economies which are more vulnerable to instability.  Economic disruptions associated with climate change 

will place increased pressure on weak nations which may therefore be unable to provide basic needs and maintain order 

for their citizens.  In his February 2009 testimony before Congress, Director of National Intelligence Admiral Dennis C. 

Blair said, “The United States depends on a smooth-functioning international system ensuring the flow of trade and 

market access to critical raw materials such as oil and gas, and security for its allies and partners.  Climate change could 

affect all of these – domestic stability in a number of key states, the opening of new sea lanes and access to raw 

materials, and the global economy more broadly – with significant geopolitical consequences.”10  This also means that 

the export markets of many countries are likely to be negatively affected. 

 

PPOOPPUULLAATTIIOONN  DDIISSLLOOCCAATTIIOONN  AANNDD  MMIIGGRRAATTIIOONN  
 

Mass migration associated with climate change will challenge the world's political, economic, social and humanitarian 

relief capabilities. For example, a sea level rise of 3 - 15 feet would displace between 150 and 400 million people.11  The 

IPCC projects that sea levels will rise between 7 and 23 inches (0.18 and 0.59 meters) above the 1980-1999 average by 

the end of this century, making it unlikely that these extreme projections will be realized in the near future.12  Regardless 

of their numbers, however, displaced populations from developing countries are expected to move both to urban areas 

in their home countries and to neighbor countries as a temporary home until a move to a developed country with 

superior economic prospects is possible.13  There are three types of migration to consider: 

 

Within a country 

Migration within a single country, from coastlines to cities for example, can result in significant economic changes – both 

positive and negative.  The United States was, for the most part, able to absorb the displacement of people from the 

Gulf Coast after Hurricane Katrina.  Developing countries that lack strong political, social, and economic infrastructures 

are likely to face entirely different effects of major population shifts.   

 

Across an international border 

Environmental destruction is a major driver of migration across international borders.  Such migration can often lead to 

intense political conflict and destabilization for both countries.  The large migration from Bangladesh to India beginning 

in the 1950s, for example, affected both the economy and political context in the regions of India that absorbed this 

population and resulted in violence between natives and migrants.14   The IPCC has estimated that with a 45 centimeter 

(17.7 inch) increase in sea level, 10.9 percent of Bangladesh will be under water and 5.5 million people may be 

displaced.15  As a result, previously existing tensions may be exacerbated if this projected sea level rise does indeed 

occur.   

 

Across large regions of the globe 

A final type of migration involves large regions of the globe.  Europe has experienced such a migration influx from North 

Africa and the Middle East since the 1960s.  The resulting shift in demographics can result in serious tensions along 

social, cultural, or religious lines, as evidenced by the 2005 civil unrest in France.  A forced evacuation of low-lying island 

nations, such as the Maldives, the Republic of the Marshall Islands, Tuvalu and Kiribati, may be necessary if they are 

rendered uninhabitable by a sea level rise of one to two meters (3.2 - 6.5 feet).16
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HHUUMMAANNIITTAARRIIAANN  RREELLIIEEFF  
 

The need for increased international aid is likely to be one of the most significant effects of climate change.  Since the 

1970s, the number of people affected globally by natural disasters has increased by about 50,000 to 60,000 people per 

decade.17  The number of reported disasters has also increased from an average annual total of 90 in the 1970s to 

almost 450 per year in this current decade.  The impetus to provide funding in the wake of such domestic and 

international disasters, which is both moral and strategic, will come under intense scrutiny and pressure given America’s 

own long-term budget scenario. Difficult choices will have to be made over competing trade-offs and priorities.  

Significant aid is likely to be required due to the following effects of climate change: 

 

Weather intensification 

The increased intensity of tropical cyclones, hurricanes, and other extreme weather events will result in greater 

infrastructure damage and economic losses. 

 

Flooding and drought 

It is very likely that there will be more frequent and intense drought and wildfire occurrences as a result of changing 

weather patterns and mid-continental drying.  Because the landmass of the Indian subcontinent is expected to warm, 

scientists anticipate this will heighten the impact of monsoon rains and associated flooding of low-lying areas. 

 

Shifting pattern of disease  

Disease vectors will be altered in a warmer world, causing new worldwide health challenges.  Public health experts 

project that between 90 and 200 million people could become more vulnerable to malaria, 1.4 billion could experience 

greater risk of dengue fever, and the number of children vulnerable to diarrheal diseases – the number one killer of 

children – will increase significantly.18 

 

MMIILLIITTAARRYY  PPRREEPPAARREEDDNNEESSSS  
 

The impacts of climate change on resource competition, economic development, population migration, and 

humanitarian issues will force changes in U.S. use of its military power.  Climate change also will force change in how the 

United States operates its forces around the world; changes will affect ground operations and logistics as well as 

operations at sea and in the air.  Sea level rise threatens large investments in U.S. facilities around the world.  

Desertification and shifts in the availability of water can change logistic patterns drastically for all U.S. forces.  This 

section highlights some of the primary military preparedness issues that will confront the United States as a result of a 

changing climate.  

 

Weapons systems and platforms 

According to CNA’s 2007 report, “Operating equipment in extreme environmental conditions increases maintenance 

requirements – at considerable cost – and dramatically reduces the service life of equipment.”19 Increased 

desertification, rising sea levels, and warmer temperatures in the Middle East, where the United States is projected to 

have a continued presence, will put U.S. military preparedness at risk.  Equipment will require heightened maintenance 

to ensure adequate response times. 

 

Bases threatened by rising sea levels 

A rise in sea level would result in the loss of some strategic forward bases across the globe.  In 2008, the National 

Intelligence Council disclosed that 30 or more U.S. military installations were seriously threatened by rising sea levels.20  
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In particular, bases located on the East Coast of the United States are especially vulnerable to rising sea levels and 

increasingly frequent and powerful hurricanes.  For example, were sea levels to rise by one meter, Norfolk, Virginia, an 

important base of the U.S. Navy, would be flooded.  As U.S. military bases are put at risk, the ability of the military to 

protect the United States will be compromised.21 

 

Military operations 

In addition to the preparedness implications of climate change, severe weather impedes actual operations as well.  

Projected increases in storm intensity threaten to impact military installations situated in hurricane alleys, such as those 

on the East Coast of the United States.  Storms and altered weather patterns can also impact energy supplies that are 

vital to the operation of fixed military operations.  Moreover, the melting of Arctic sea ice is expanding the Northwest 

Passage.  This has significant implications for international resource conflicts, maritime shipping lanes and an increased 

scope for U.S. naval operations.22
 

 

CCOONNCCLLUUSSIIOONN  
 

Most of the public debate regarding climate change focuses on the size of the economic consequences of action and 

how these costs compare to those of inaction.  Hurricane Katrina and other extreme weather events suggest a different 

way of thinking about the issue, in which the human and larger social consequences of these events outweighed the 

aggregate economic costs, at least in the context of a large and resilient U.S. economy.  The concentrated impacts of 

such events, which are likely to be exacerbated by a changing climate, will have important national security implications, 

both in terms of a direct threat as well as broader challenges to U.S. interests in strategically important countries.  At 

home, extreme weather events could put large numbers of people in harm, damage essential infrastructure (including 

military assets), and require mobilization and diversion of military personnel.  Abroad, climate change is likely to 

promote instability in countries of strategic concern, which could lead to refugee and humanitarian crises as well as 

escalations in international conflict over resources, particularly water and food.  
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There is broad scientific consensus that our climate is changing, due primarily to the burning of fossil fuels for energy, 

deforestation, and other human activities that release greenhouse gases into our atmosphere.  The debate surrounding 

climate change action has many facets, with significant attention given to issues such as the global competitiveness of 

American industry, the effect of climate legislation on job growth, and the potential environmental impacts of non-

action.  A frequently overlooked perspective is the impact of climate change on U.S. national security. This issue brief 

attempts to fill that void, examining the national security consequences of rising sea levels and changes in temperature 

and precipitation patterns across the globe. Topics addressed include resource conflict, economic stress, population 

dislocation, humanitarian relief and military preparedness.  Other issues, such as the critical relationship between the 

U.S. energy supply (especially oil) and national security, are beyond the scope of this brief. 

 

IINNTTRROODDUUCCTTIIOONN  
 

National security is often characterized as defense against armed attack.  In reality, it is a much broader and more 

complex issue; phenomena such as infectious disease, natural disasters, and climate change all have national security 

implications.  The common factor among these issues is instability.  Maintaining stability both among and within nations 

is a proven means of conflict avoidance; instability is a threat to security. 

 

So while armed attacks have the potential to endanger large numbers of people, this is also true of climate change.  

Many experts agree that projected effects of climate change pose a threat to America’s national security because they 

function as a “threat multiplier for instability” and are interrelated with U.S. dependence on fossil fuels.1 This sentiment 

was recently echoed by the Intelligence Community (IC) in its National Intelligence Assessment on the national security 

impacts of global climate change to 2030.  In his June 2008 Congressional testimony, Thomas Fingar, Deputy Director of 

National Intelligence for Analysis and Chairman of the National Intelligence Council, said, “Climate change alone is 

unlikely to trigger state failure by 2030, but the impacts will worsen existing problems – such as poverty, social tensions, 

environmental degradation, ineffectual leadership, and weak political institutions.”2 

 

RREESSOOUURRCCEE  SSCCAARRCCIITTYY  AANNDD  CCOONNFFLLIICCTT  
 

Access to and availability of natural resources historically has been a source of conflict across countries and cultures. 

Conflicts over water resources currently are linked with persistent poverty and instability in the Middle East, Africa, and 

Asia.  As climatic changes continue, the likelihood of resource conflicts will grow as well. 
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Water access 

An adequate water supply is a basic necessity for human activities such as drinking, irrigation, and sanitation.  By 2025, 

five billion people are projected to live in water stressed countries, even without considering the potential impacts of 

climate change.3   If changes in critical sources of fresh water such as rainfall, snowmelt, and glacial melt are factored 

into projections for water stress – a likely scenario due to a changing climate – the people who already live in water 

stressed countries could see a further reduction in water availability.  In some cases the effects are already visible.  

Experts currently estimate that glaciers, from which 40 percent of the world’s population receives about half of its 

drinking water,4 have been retreating at ever faster rates due to climate change.5   Because they lack the infrastructure 

to deal with water shortages, developing countries are particularly vulnerable to political, economic and social 

instability. 

 

Food production 

Access to food is a critical stability factor.  Climate change threatens to inject instability into food production across the 

globe.  Crop ecologists project that grain production will decrease 10 percent for each 1.8°F increase in temperatures 

above past averages.6   According to the Intergovernmental Panel on Climate Change (IPCC) estimates, some African 

countries’ yields from rain-fed crops could drop by 50 percent by 2020 due to climate impacts.7  Additionally, most of 

the world’s growth in food demand will occur in areas already facing food shortages such as the Indian subcontinent and 

sub-Saharan Africa.   

 

Fresh water and food are just two examples of resources that will be affected by a changing climate.  The degree to 

which societies will experience the negative environmental and socio-economic effects of resource scarcity due to 

climate change depends in large part to their vulnerability to it.  How dependent is a given society on natural resources 

and ecosystem services?  Given a certain level of dependence, how sensitive are the resources to a changing climate? 

What is the capacity of the country to adapt to changes in availability of these resources and services?  Thus, while the 

environmental and socio-economic effects of climate change are projected to be widespread, they will not be uniformly 

distributed because of varying vulnerabilities.  Of central concern for U.S. security, however, is the reality that a majority 

of the resource impacts will be in countries with limited adaptive capacity, potentially making them particularly 

susceptible to the corrosive effects of instability. 

 

EECCOONNOOMMIICC  SSTTRREESSSSEESS  
 

Climate change will have serious implications for national economies and global markets.  While it is impossible to 

attribute economic and state failures to global climate change alone, an increasing number of experts, both scientific 

and military, believe that a changing climate will exacerbate some of the central challenges facing weak economies and 

failing states. 

 

Investment 

Climate change will require dramatic investment in infrastructure – both to preempt its effects and to rebuild 

communities after extreme weather events.  Increasingly powerful and devastating tropical storms, like Hurricane 

Katrina, can be expected to occur as climate change causes ocean temperatures to rise. 8  The damage ensuing from 

such destructive storms is financially overwhelming, and while the United States has the capacity, even if a finite one, to 

invest in prevention and rebuilding efforts, the same cannot be said for much of the developing world.  In 2009, the 

World Bank estimated that developing countries would require $75-100 billion annually during the period 2010-2050 to 

cope with the consequences of climate change.9  
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International markets  

The global financial crisis that took hold in 2009 and continued through 2010 resulted in slower economic growth 

around the world.  As markets slowly recover and financial regulations are reorganized, how the international markets 

respond is of direct relevance to U.S. national security.  Climate change has the potential to disrupt progress, especially 

in emerging economies which are more vulnerable to instability.  Economic disruptions associated with climate change 

will place increased pressure on weak nations which may therefore be unable to provide basic needs and maintain order 

for their citizens.  In his February 2009 testimony before Congress, Director of National Intelligence Admiral Dennis C. 

Blair said, “The United States depends on a smooth-functioning international system ensuring the flow of trade and 

market access to critical raw materials such as oil and gas, and security for its allies and partners.  Climate change could 

affect all of these – domestic stability in a number of key states, the opening of new sea lanes and access to raw 

materials, and the global economy more broadly – with significant geopolitical consequences.”10  This also means that 

the export markets of many countries are likely to be negatively affected. 

 

PPOOPPUULLAATTIIOONN  DDIISSLLOOCCAATTIIOONN  AANNDD  MMIIGGRRAATTIIOONN  
 

Mass migration associated with climate change will challenge the world's political, economic, social and humanitarian 

relief capabilities. For example, a sea level rise of 3 - 15 feet would displace between 150 and 400 million people.11  The 

IPCC projects that sea levels will rise between 7 and 23 inches (0.18 and 0.59 meters) above the 1980-1999 average by 

the end of this century, making it unlikely that these extreme projections will be realized in the near future.12  Regardless 

of their numbers, however, displaced populations from developing countries are expected to move both to urban areas 

in their home countries and to neighbor countries as a temporary home until a move to a developed country with 

superior economic prospects is possible.13  There are three types of migration to consider: 

 

Within a country 

Migration within a single country, from coastlines to cities for example, can result in significant economic changes – both 

positive and negative.  The United States was, for the most part, able to absorb the displacement of people from the 

Gulf Coast after Hurricane Katrina.  Developing countries that lack strong political, social, and economic infrastructures 

are likely to face entirely different effects of major population shifts.   

 

Across an international border 

Environmental destruction is a major driver of migration across international borders.  Such migration can often lead to 

intense political conflict and destabilization for both countries.  The large migration from Bangladesh to India beginning 

in the 1950s, for example, affected both the economy and political context in the regions of India that absorbed this 

population and resulted in violence between natives and migrants.14   The IPCC has estimated that with a 45 centimeter 

(17.7 inch) increase in sea level, 10.9 percent of Bangladesh will be under water and 5.5 million people may be 

displaced.15  As a result, previously existing tensions may be exacerbated if this projected sea level rise does indeed 

occur.   

 

Across large regions of the globe 

A final type of migration involves large regions of the globe.  Europe has experienced such a migration influx from North 

Africa and the Middle East since the 1960s.  The resulting shift in demographics can result in serious tensions along 

social, cultural, or religious lines, as evidenced by the 2005 civil unrest in France.  A forced evacuation of low-lying island 

nations, such as the Maldives, the Republic of the Marshall Islands, Tuvalu and Kiribati, may be necessary if they are 

rendered uninhabitable by a sea level rise of one to two meters (3.2 - 6.5 feet).16
 

    



 

Environmental and Energy Study Institute                                                                                                                                   4 | P a g e  

HHUUMMAANNIITTAARRIIAANN  RREELLIIEEFF  
 

The need for increased international aid is likely to be one of the most significant effects of climate change.  Since the 

1970s, the number of people affected globally by natural disasters has increased by about 50,000 to 60,000 people per 

decade.17  The number of reported disasters has also increased from an average annual total of 90 in the 1970s to 

almost 450 per year in this current decade.  The impetus to provide funding in the wake of such domestic and 

international disasters, which is both moral and strategic, will come under intense scrutiny and pressure given America’s 

own long-term budget scenario. Difficult choices will have to be made over competing trade-offs and priorities.  

Significant aid is likely to be required due to the following effects of climate change: 

 

Weather intensification 

The increased intensity of tropical cyclones, hurricanes, and other extreme weather events will result in greater 

infrastructure damage and economic losses. 

 

Flooding and drought 

It is very likely that there will be more frequent and intense drought and wildfire occurrences as a result of changing 

weather patterns and mid-continental drying.  Because the landmass of the Indian subcontinent is expected to warm, 

scientists anticipate this will heighten the impact of monsoon rains and associated flooding of low-lying areas. 

 

Shifting pattern of disease  

Disease vectors will be altered in a warmer world, causing new worldwide health challenges.  Public health experts 

project that between 90 and 200 million people could become more vulnerable to malaria, 1.4 billion could experience 

greater risk of dengue fever, and the number of children vulnerable to diarrheal diseases – the number one killer of 

children – will increase significantly.18 

 

MMIILLIITTAARRYY  PPRREEPPAARREEDDNNEESSSS  
 

The impacts of climate change on resource competition, economic development, population migration, and 

humanitarian issues will force changes in U.S. use of its military power.  Climate change also will force change in how the 

United States operates its forces around the world; changes will affect ground operations and logistics as well as 

operations at sea and in the air.  Sea level rise threatens large investments in U.S. facilities around the world.  

Desertification and shifts in the availability of water can change logistic patterns drastically for all U.S. forces.  This 

section highlights some of the primary military preparedness issues that will confront the United States as a result of a 

changing climate.  

 

Weapons systems and platforms 

According to CNA’s 2007 report, “Operating equipment in extreme environmental conditions increases maintenance 

requirements – at considerable cost – and dramatically reduces the service life of equipment.”19 Increased 

desertification, rising sea levels, and warmer temperatures in the Middle East, where the United States is projected to 

have a continued presence, will put U.S. military preparedness at risk.  Equipment will require heightened maintenance 

to ensure adequate response times. 

 

Bases threatened by rising sea levels 

A rise in sea level would result in the loss of some strategic forward bases across the globe.  In 2008, the National 

Intelligence Council disclosed that 30 or more U.S. military installations were seriously threatened by rising sea levels.20  
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In particular, bases located on the East Coast of the United States are especially vulnerable to rising sea levels and 

increasingly frequent and powerful hurricanes.  For example, were sea levels to rise by one meter, Norfolk, Virginia, an 

important base of the U.S. Navy, would be flooded.  As U.S. military bases are put at risk, the ability of the military to 

protect the United States will be compromised.21 

 

Military operations 

In addition to the preparedness implications of climate change, severe weather impedes actual operations as well.  

Projected increases in storm intensity threaten to impact military installations situated in hurricane alleys, such as those 

on the East Coast of the United States.  Storms and altered weather patterns can also impact energy supplies that are 

vital to the operation of fixed military operations.  Moreover, the melting of Arctic sea ice is expanding the Northwest 

Passage.  This has significant implications for international resource conflicts, maritime shipping lanes and an increased 

scope for U.S. naval operations.22
 

 

CCOONNCCLLUUSSIIOONN  
 

Most of the public debate regarding climate change focuses on the size of the economic consequences of action and 

how these costs compare to those of inaction.  Hurricane Katrina and other extreme weather events suggest a different 

way of thinking about the issue, in which the human and larger social consequences of these events outweighed the 

aggregate economic costs, at least in the context of a large and resilient U.S. economy.  The concentrated impacts of 

such events, which are likely to be exacerbated by a changing climate, will have important national security implications, 

both in terms of a direct threat as well as broader challenges to U.S. interests in strategically important countries.  At 

home, extreme weather events could put large numbers of people in harm, damage essential infrastructure (including 

military assets), and require mobilization and diversion of military personnel.  Abroad, climate change is likely to 

promote instability in countries of strategic concern, which could lead to refugee and humanitarian crises as well as 

escalations in international conflict over resources, particularly water and food.  
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Climate Change Impacts and National Security 
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There is broad scientific consensus that our climate is changing, due primarily to the burning of fossil fuels for energy, 

deforestation, and other human activities that release greenhouse gases into our atmosphere.  The debate surrounding 

climate change action has many facets, with significant attention given to issues such as the global competitiveness of 

American industry, the effect of climate legislation on job growth, and the potential environmental impacts of non-

action.  A frequently overlooked perspective is the impact of climate change on U.S. national security. This issue brief 

attempts to fill that void, examining the national security consequences of rising sea levels and changes in temperature 

and precipitation patterns across the globe. Topics addressed include resource conflict, economic stress, population 

dislocation, humanitarian relief and military preparedness.  Other issues, such as the critical relationship between the 

U.S. energy supply (especially oil) and national security, are beyond the scope of this brief. 

 

IINNTTRROODDUUCCTTIIOONN  
 

National security is often characterized as defense against armed attack.  In reality, it is a much broader and more 

complex issue; phenomena such as infectious disease, natural disasters, and climate change all have national security 

implications.  The common factor among these issues is instability.  Maintaining stability both among and within nations 

is a proven means of conflict avoidance; instability is a threat to security. 

 

So while armed attacks have the potential to endanger large numbers of people, this is also true of climate change.  

Many experts agree that projected effects of climate change pose a threat to America’s national security because they 

function as a “threat multiplier for instability” and are interrelated with U.S. dependence on fossil fuels.1 This sentiment 

was recently echoed by the Intelligence Community (IC) in its National Intelligence Assessment on the national security 

impacts of global climate change to 2030.  In his June 2008 Congressional testimony, Thomas Fingar, Deputy Director of 

National Intelligence for Analysis and Chairman of the National Intelligence Council, said, “Climate change alone is 

unlikely to trigger state failure by 2030, but the impacts will worsen existing problems – such as poverty, social tensions, 

environmental degradation, ineffectual leadership, and weak political institutions.”2 

 

RREESSOOUURRCCEE  SSCCAARRCCIITTYY  AANNDD  CCOONNFFLLIICCTT  
 

Access to and availability of natural resources historically has been a source of conflict across countries and cultures. 

Conflicts over water resources currently are linked with persistent poverty and instability in the Middle East, Africa, and 

Asia.  As climatic changes continue, the likelihood of resource conflicts will grow as well. 
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Water access 

An adequate water supply is a basic necessity for human activities such as drinking, irrigation, and sanitation.  By 2025, 

five billion people are projected to live in water stressed countries, even without considering the potential impacts of 

climate change.3   If changes in critical sources of fresh water such as rainfall, snowmelt, and glacial melt are factored 

into projections for water stress – a likely scenario due to a changing climate – the people who already live in water 

stressed countries could see a further reduction in water availability.  In some cases the effects are already visible.  

Experts currently estimate that glaciers, from which 40 percent of the world’s population receives about half of its 

drinking water,4 have been retreating at ever faster rates due to climate change.5   Because they lack the infrastructure 

to deal with water shortages, developing countries are particularly vulnerable to political, economic and social 

instability. 

 

Food production 

Access to food is a critical stability factor.  Climate change threatens to inject instability into food production across the 

globe.  Crop ecologists project that grain production will decrease 10 percent for each 1.8°F increase in temperatures 

above past averages.6   According to the Intergovernmental Panel on Climate Change (IPCC) estimates, some African 

countries’ yields from rain-fed crops could drop by 50 percent by 2020 due to climate impacts.7  Additionally, most of 

the world’s growth in food demand will occur in areas already facing food shortages such as the Indian subcontinent and 

sub-Saharan Africa.   

 

Fresh water and food are just two examples of resources that will be affected by a changing climate.  The degree to 

which societies will experience the negative environmental and socio-economic effects of resource scarcity due to 

climate change depends in large part to their vulnerability to it.  How dependent is a given society on natural resources 

and ecosystem services?  Given a certain level of dependence, how sensitive are the resources to a changing climate? 

What is the capacity of the country to adapt to changes in availability of these resources and services?  Thus, while the 

environmental and socio-economic effects of climate change are projected to be widespread, they will not be uniformly 

distributed because of varying vulnerabilities.  Of central concern for U.S. security, however, is the reality that a majority 

of the resource impacts will be in countries with limited adaptive capacity, potentially making them particularly 

susceptible to the corrosive effects of instability. 

 

EECCOONNOOMMIICC  SSTTRREESSSSEESS  
 

Climate change will have serious implications for national economies and global markets.  While it is impossible to 

attribute economic and state failures to global climate change alone, an increasing number of experts, both scientific 

and military, believe that a changing climate will exacerbate some of the central challenges facing weak economies and 

failing states. 

 

Investment 

Climate change will require dramatic investment in infrastructure – both to preempt its effects and to rebuild 

communities after extreme weather events.  Increasingly powerful and devastating tropical storms, like Hurricane 

Katrina, can be expected to occur as climate change causes ocean temperatures to rise. 8  The damage ensuing from 

such destructive storms is financially overwhelming, and while the United States has the capacity, even if a finite one, to 

invest in prevention and rebuilding efforts, the same cannot be said for much of the developing world.  In 2009, the 

World Bank estimated that developing countries would require $75-100 billion annually during the period 2010-2050 to 

cope with the consequences of climate change.9  
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International markets  

The global financial crisis that took hold in 2009 and continued through 2010 resulted in slower economic growth 

around the world.  As markets slowly recover and financial regulations are reorganized, how the international markets 

respond is of direct relevance to U.S. national security.  Climate change has the potential to disrupt progress, especially 

in emerging economies which are more vulnerable to instability.  Economic disruptions associated with climate change 

will place increased pressure on weak nations which may therefore be unable to provide basic needs and maintain order 

for their citizens.  In his February 2009 testimony before Congress, Director of National Intelligence Admiral Dennis C. 

Blair said, “The United States depends on a smooth-functioning international system ensuring the flow of trade and 

market access to critical raw materials such as oil and gas, and security for its allies and partners.  Climate change could 

affect all of these – domestic stability in a number of key states, the opening of new sea lanes and access to raw 

materials, and the global economy more broadly – with significant geopolitical consequences.”10  This also means that 

the export markets of many countries are likely to be negatively affected. 

 

PPOOPPUULLAATTIIOONN  DDIISSLLOOCCAATTIIOONN  AANNDD  MMIIGGRRAATTIIOONN  
 

Mass migration associated with climate change will challenge the world's political, economic, social and humanitarian 

relief capabilities. For example, a sea level rise of 3 - 15 feet would displace between 150 and 400 million people.11  The 

IPCC projects that sea levels will rise between 7 and 23 inches (0.18 and 0.59 meters) above the 1980-1999 average by 

the end of this century, making it unlikely that these extreme projections will be realized in the near future.12  Regardless 

of their numbers, however, displaced populations from developing countries are expected to move both to urban areas 

in their home countries and to neighbor countries as a temporary home until a move to a developed country with 

superior economic prospects is possible.13  There are three types of migration to consider: 

 

Within a country 

Migration within a single country, from coastlines to cities for example, can result in significant economic changes – both 

positive and negative.  The United States was, for the most part, able to absorb the displacement of people from the 

Gulf Coast after Hurricane Katrina.  Developing countries that lack strong political, social, and economic infrastructures 

are likely to face entirely different effects of major population shifts.   

 

Across an international border 

Environmental destruction is a major driver of migration across international borders.  Such migration can often lead to 

intense political conflict and destabilization for both countries.  The large migration from Bangladesh to India beginning 

in the 1950s, for example, affected both the economy and political context in the regions of India that absorbed this 

population and resulted in violence between natives and migrants.14   The IPCC has estimated that with a 45 centimeter 

(17.7 inch) increase in sea level, 10.9 percent of Bangladesh will be under water and 5.5 million people may be 

displaced.15  As a result, previously existing tensions may be exacerbated if this projected sea level rise does indeed 

occur.   

 

Across large regions of the globe 

A final type of migration involves large regions of the globe.  Europe has experienced such a migration influx from North 

Africa and the Middle East since the 1960s.  The resulting shift in demographics can result in serious tensions along 

social, cultural, or religious lines, as evidenced by the 2005 civil unrest in France.  A forced evacuation of low-lying island 

nations, such as the Maldives, the Republic of the Marshall Islands, Tuvalu and Kiribati, may be necessary if they are 

rendered uninhabitable by a sea level rise of one to two meters (3.2 - 6.5 feet).16
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HHUUMMAANNIITTAARRIIAANN  RREELLIIEEFF  
 

The need for increased international aid is likely to be one of the most significant effects of climate change.  Since the 

1970s, the number of people affected globally by natural disasters has increased by about 50,000 to 60,000 people per 

decade.17  The number of reported disasters has also increased from an average annual total of 90 in the 1970s to 

almost 450 per year in this current decade.  The impetus to provide funding in the wake of such domestic and 

international disasters, which is both moral and strategic, will come under intense scrutiny and pressure given America’s 

own long-term budget scenario. Difficult choices will have to be made over competing trade-offs and priorities.  

Significant aid is likely to be required due to the following effects of climate change: 

 

Weather intensification 

The increased intensity of tropical cyclones, hurricanes, and other extreme weather events will result in greater 

infrastructure damage and economic losses. 

 

Flooding and drought 

It is very likely that there will be more frequent and intense drought and wildfire occurrences as a result of changing 

weather patterns and mid-continental drying.  Because the landmass of the Indian subcontinent is expected to warm, 

scientists anticipate this will heighten the impact of monsoon rains and associated flooding of low-lying areas. 

 

Shifting pattern of disease  

Disease vectors will be altered in a warmer world, causing new worldwide health challenges.  Public health experts 

project that between 90 and 200 million people could become more vulnerable to malaria, 1.4 billion could experience 

greater risk of dengue fever, and the number of children vulnerable to diarrheal diseases – the number one killer of 

children – will increase significantly.18 

 

MMIILLIITTAARRYY  PPRREEPPAARREEDDNNEESSSS  
 

The impacts of climate change on resource competition, economic development, population migration, and 

humanitarian issues will force changes in U.S. use of its military power.  Climate change also will force change in how the 

United States operates its forces around the world; changes will affect ground operations and logistics as well as 

operations at sea and in the air.  Sea level rise threatens large investments in U.S. facilities around the world.  

Desertification and shifts in the availability of water can change logistic patterns drastically for all U.S. forces.  This 

section highlights some of the primary military preparedness issues that will confront the United States as a result of a 

changing climate.  

 

Weapons systems and platforms 

According to CNA’s 2007 report, “Operating equipment in extreme environmental conditions increases maintenance 

requirements – at considerable cost – and dramatically reduces the service life of equipment.”19 Increased 

desertification, rising sea levels, and warmer temperatures in the Middle East, where the United States is projected to 

have a continued presence, will put U.S. military preparedness at risk.  Equipment will require heightened maintenance 

to ensure adequate response times. 

 

Bases threatened by rising sea levels 

A rise in sea level would result in the loss of some strategic forward bases across the globe.  In 2008, the National 

Intelligence Council disclosed that 30 or more U.S. military installations were seriously threatened by rising sea levels.20  
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In particular, bases located on the East Coast of the United States are especially vulnerable to rising sea levels and 

increasingly frequent and powerful hurricanes.  For example, were sea levels to rise by one meter, Norfolk, Virginia, an 

important base of the U.S. Navy, would be flooded.  As U.S. military bases are put at risk, the ability of the military to 

protect the United States will be compromised.21 

 

Military operations 

In addition to the preparedness implications of climate change, severe weather impedes actual operations as well.  

Projected increases in storm intensity threaten to impact military installations situated in hurricane alleys, such as those 

on the East Coast of the United States.  Storms and altered weather patterns can also impact energy supplies that are 

vital to the operation of fixed military operations.  Moreover, the melting of Arctic sea ice is expanding the Northwest 

Passage.  This has significant implications for international resource conflicts, maritime shipping lanes and an increased 

scope for U.S. naval operations.22
 

 

CCOONNCCLLUUSSIIOONN  
 

Most of the public debate regarding climate change focuses on the size of the economic consequences of action and 

how these costs compare to those of inaction.  Hurricane Katrina and other extreme weather events suggest a different 

way of thinking about the issue, in which the human and larger social consequences of these events outweighed the 

aggregate economic costs, at least in the context of a large and resilient U.S. economy.  The concentrated impacts of 

such events, which are likely to be exacerbated by a changing climate, will have important national security implications, 

both in terms of a direct threat as well as broader challenges to U.S. interests in strategically important countries.  At 

home, extreme weather events could put large numbers of people in harm, damage essential infrastructure (including 

military assets), and require mobilization and diversion of military personnel.  Abroad, climate change is likely to 

promote instability in countries of strategic concern, which could lead to refugee and humanitarian crises as well as 

escalations in international conflict over resources, particularly water and food.  
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There is broad scientific consensus that our climate is changing, due primarily to the burning of fossil fuels for energy, 

deforestation, and other human activities that release greenhouse gases into our atmosphere.  The debate surrounding 

climate change action has many facets, with significant attention given to issues such as the global competitiveness of 

American industry, the effect of climate legislation on job growth, and the potential environmental impacts of non-

action.  A frequently overlooked perspective is the impact of climate change on U.S. national security. This issue brief 

attempts to fill that void, examining the national security consequences of rising sea levels and changes in temperature 

and precipitation patterns across the globe. Topics addressed include resource conflict, economic stress, population 

dislocation, humanitarian relief and military preparedness.  Other issues, such as the critical relationship between the 

U.S. energy supply (especially oil) and national security, are beyond the scope of this brief. 

 

IINNTTRROODDUUCCTTIIOONN  
 

National security is often characterized as defense against armed attack.  In reality, it is a much broader and more 

complex issue; phenomena such as infectious disease, natural disasters, and climate change all have national security 

implications.  The common factor among these issues is instability.  Maintaining stability both among and within nations 

is a proven means of conflict avoidance; instability is a threat to security. 

 

So while armed attacks have the potential to endanger large numbers of people, this is also true of climate change.  

Many experts agree that projected effects of climate change pose a threat to America’s national security because they 

function as a “threat multiplier for instability” and are interrelated with U.S. dependence on fossil fuels.1 This sentiment 

was recently echoed by the Intelligence Community (IC) in its National Intelligence Assessment on the national security 

impacts of global climate change to 2030.  In his June 2008 Congressional testimony, Thomas Fingar, Deputy Director of 

National Intelligence for Analysis and Chairman of the National Intelligence Council, said, “Climate change alone is 

unlikely to trigger state failure by 2030, but the impacts will worsen existing problems – such as poverty, social tensions, 

environmental degradation, ineffectual leadership, and weak political institutions.”2 

 

RREESSOOUURRCCEE  SSCCAARRCCIITTYY  AANNDD  CCOONNFFLLIICCTT  
 

Access to and availability of natural resources historically has been a source of conflict across countries and cultures. 

Conflicts over water resources currently are linked with persistent poverty and instability in the Middle East, Africa, and 

Asia.  As climatic changes continue, the likelihood of resource conflicts will grow as well. 
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Water access 

An adequate water supply is a basic necessity for human activities such as drinking, irrigation, and sanitation.  By 2025, 

five billion people are projected to live in water stressed countries, even without considering the potential impacts of 

climate change.3   If changes in critical sources of fresh water such as rainfall, snowmelt, and glacial melt are factored 

into projections for water stress – a likely scenario due to a changing climate – the people who already live in water 

stressed countries could see a further reduction in water availability.  In some cases the effects are already visible.  

Experts currently estimate that glaciers, from which 40 percent of the world’s population receives about half of its 

drinking water,4 have been retreating at ever faster rates due to climate change.5   Because they lack the infrastructure 

to deal with water shortages, developing countries are particularly vulnerable to political, economic and social 

instability. 

 

Food production 

Access to food is a critical stability factor.  Climate change threatens to inject instability into food production across the 

globe.  Crop ecologists project that grain production will decrease 10 percent for each 1.8°F increase in temperatures 

above past averages.6   According to the Intergovernmental Panel on Climate Change (IPCC) estimates, some African 

countries’ yields from rain-fed crops could drop by 50 percent by 2020 due to climate impacts.7  Additionally, most of 

the world’s growth in food demand will occur in areas already facing food shortages such as the Indian subcontinent and 

sub-Saharan Africa.   

 

Fresh water and food are just two examples of resources that will be affected by a changing climate.  The degree to 

which societies will experience the negative environmental and socio-economic effects of resource scarcity due to 

climate change depends in large part to their vulnerability to it.  How dependent is a given society on natural resources 

and ecosystem services?  Given a certain level of dependence, how sensitive are the resources to a changing climate? 

What is the capacity of the country to adapt to changes in availability of these resources and services?  Thus, while the 

environmental and socio-economic effects of climate change are projected to be widespread, they will not be uniformly 

distributed because of varying vulnerabilities.  Of central concern for U.S. security, however, is the reality that a majority 

of the resource impacts will be in countries with limited adaptive capacity, potentially making them particularly 

susceptible to the corrosive effects of instability. 

 

EECCOONNOOMMIICC  SSTTRREESSSSEESS  
 

Climate change will have serious implications for national economies and global markets.  While it is impossible to 

attribute economic and state failures to global climate change alone, an increasing number of experts, both scientific 

and military, believe that a changing climate will exacerbate some of the central challenges facing weak economies and 

failing states. 

 

Investment 

Climate change will require dramatic investment in infrastructure – both to preempt its effects and to rebuild 

communities after extreme weather events.  Increasingly powerful and devastating tropical storms, like Hurricane 

Katrina, can be expected to occur as climate change causes ocean temperatures to rise. 8  The damage ensuing from 

such destructive storms is financially overwhelming, and while the United States has the capacity, even if a finite one, to 

invest in prevention and rebuilding efforts, the same cannot be said for much of the developing world.  In 2009, the 

World Bank estimated that developing countries would require $75-100 billion annually during the period 2010-2050 to 

cope with the consequences of climate change.9  
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International markets  

The global financial crisis that took hold in 2009 and continued through 2010 resulted in slower economic growth 

around the world.  As markets slowly recover and financial regulations are reorganized, how the international markets 

respond is of direct relevance to U.S. national security.  Climate change has the potential to disrupt progress, especially 

in emerging economies which are more vulnerable to instability.  Economic disruptions associated with climate change 

will place increased pressure on weak nations which may therefore be unable to provide basic needs and maintain order 

for their citizens.  In his February 2009 testimony before Congress, Director of National Intelligence Admiral Dennis C. 

Blair said, “The United States depends on a smooth-functioning international system ensuring the flow of trade and 

market access to critical raw materials such as oil and gas, and security for its allies and partners.  Climate change could 

affect all of these – domestic stability in a number of key states, the opening of new sea lanes and access to raw 

materials, and the global economy more broadly – with significant geopolitical consequences.”10  This also means that 

the export markets of many countries are likely to be negatively affected. 

 

PPOOPPUULLAATTIIOONN  DDIISSLLOOCCAATTIIOONN  AANNDD  MMIIGGRRAATTIIOONN  
 

Mass migration associated with climate change will challenge the world's political, economic, social and humanitarian 

relief capabilities. For example, a sea level rise of 3 - 15 feet would displace between 150 and 400 million people.11  The 

IPCC projects that sea levels will rise between 7 and 23 inches (0.18 and 0.59 meters) above the 1980-1999 average by 

the end of this century, making it unlikely that these extreme projections will be realized in the near future.12  Regardless 

of their numbers, however, displaced populations from developing countries are expected to move both to urban areas 

in their home countries and to neighbor countries as a temporary home until a move to a developed country with 

superior economic prospects is possible.13  There are three types of migration to consider: 

 

Within a country 

Migration within a single country, from coastlines to cities for example, can result in significant economic changes – both 

positive and negative.  The United States was, for the most part, able to absorb the displacement of people from the 

Gulf Coast after Hurricane Katrina.  Developing countries that lack strong political, social, and economic infrastructures 

are likely to face entirely different effects of major population shifts.   

 

Across an international border 

Environmental destruction is a major driver of migration across international borders.  Such migration can often lead to 

intense political conflict and destabilization for both countries.  The large migration from Bangladesh to India beginning 

in the 1950s, for example, affected both the economy and political context in the regions of India that absorbed this 

population and resulted in violence between natives and migrants.14   The IPCC has estimated that with a 45 centimeter 

(17.7 inch) increase in sea level, 10.9 percent of Bangladesh will be under water and 5.5 million people may be 

displaced.15  As a result, previously existing tensions may be exacerbated if this projected sea level rise does indeed 

occur.   

 

Across large regions of the globe 

A final type of migration involves large regions of the globe.  Europe has experienced such a migration influx from North 

Africa and the Middle East since the 1960s.  The resulting shift in demographics can result in serious tensions along 

social, cultural, or religious lines, as evidenced by the 2005 civil unrest in France.  A forced evacuation of low-lying island 

nations, such as the Maldives, the Republic of the Marshall Islands, Tuvalu and Kiribati, may be necessary if they are 

rendered uninhabitable by a sea level rise of one to two meters (3.2 - 6.5 feet).16
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HHUUMMAANNIITTAARRIIAANN  RREELLIIEEFF  
 

The need for increased international aid is likely to be one of the most significant effects of climate change.  Since the 

1970s, the number of people affected globally by natural disasters has increased by about 50,000 to 60,000 people per 

decade.17  The number of reported disasters has also increased from an average annual total of 90 in the 1970s to 

almost 450 per year in this current decade.  The impetus to provide funding in the wake of such domestic and 

international disasters, which is both moral and strategic, will come under intense scrutiny and pressure given America’s 

own long-term budget scenario. Difficult choices will have to be made over competing trade-offs and priorities.  

Significant aid is likely to be required due to the following effects of climate change: 

 

Weather intensification 

The increased intensity of tropical cyclones, hurricanes, and other extreme weather events will result in greater 

infrastructure damage and economic losses. 

 

Flooding and drought 

It is very likely that there will be more frequent and intense drought and wildfire occurrences as a result of changing 

weather patterns and mid-continental drying.  Because the landmass of the Indian subcontinent is expected to warm, 

scientists anticipate this will heighten the impact of monsoon rains and associated flooding of low-lying areas. 

 

Shifting pattern of disease  

Disease vectors will be altered in a warmer world, causing new worldwide health challenges.  Public health experts 

project that between 90 and 200 million people could become more vulnerable to malaria, 1.4 billion could experience 

greater risk of dengue fever, and the number of children vulnerable to diarrheal diseases – the number one killer of 

children – will increase significantly.18 

 

MMIILLIITTAARRYY  PPRREEPPAARREEDDNNEESSSS  
 

The impacts of climate change on resource competition, economic development, population migration, and 

humanitarian issues will force changes in U.S. use of its military power.  Climate change also will force change in how the 

United States operates its forces around the world; changes will affect ground operations and logistics as well as 

operations at sea and in the air.  Sea level rise threatens large investments in U.S. facilities around the world.  

Desertification and shifts in the availability of water can change logistic patterns drastically for all U.S. forces.  This 

section highlights some of the primary military preparedness issues that will confront the United States as a result of a 

changing climate.  

 

Weapons systems and platforms 

According to CNA’s 2007 report, “Operating equipment in extreme environmental conditions increases maintenance 

requirements – at considerable cost – and dramatically reduces the service life of equipment.”19 Increased 

desertification, rising sea levels, and warmer temperatures in the Middle East, where the United States is projected to 

have a continued presence, will put U.S. military preparedness at risk.  Equipment will require heightened maintenance 

to ensure adequate response times. 

 

Bases threatened by rising sea levels 

A rise in sea level would result in the loss of some strategic forward bases across the globe.  In 2008, the National 

Intelligence Council disclosed that 30 or more U.S. military installations were seriously threatened by rising sea levels.20  
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In particular, bases located on the East Coast of the United States are especially vulnerable to rising sea levels and 

increasingly frequent and powerful hurricanes.  For example, were sea levels to rise by one meter, Norfolk, Virginia, an 

important base of the U.S. Navy, would be flooded.  As U.S. military bases are put at risk, the ability of the military to 

protect the United States will be compromised.21 

 

Military operations 

In addition to the preparedness implications of climate change, severe weather impedes actual operations as well.  

Projected increases in storm intensity threaten to impact military installations situated in hurricane alleys, such as those 

on the East Coast of the United States.  Storms and altered weather patterns can also impact energy supplies that are 

vital to the operation of fixed military operations.  Moreover, the melting of Arctic sea ice is expanding the Northwest 

Passage.  This has significant implications for international resource conflicts, maritime shipping lanes and an increased 

scope for U.S. naval operations.22
 

 

CCOONNCCLLUUSSIIOONN  
 

Most of the public debate regarding climate change focuses on the size of the economic consequences of action and 

how these costs compare to those of inaction.  Hurricane Katrina and other extreme weather events suggest a different 

way of thinking about the issue, in which the human and larger social consequences of these events outweighed the 

aggregate economic costs, at least in the context of a large and resilient U.S. economy.  The concentrated impacts of 

such events, which are likely to be exacerbated by a changing climate, will have important national security implications, 

both in terms of a direct threat as well as broader challenges to U.S. interests in strategically important countries.  At 

home, extreme weather events could put large numbers of people in harm, damage essential infrastructure (including 

military assets), and require mobilization and diversion of military personnel.  Abroad, climate change is likely to 

promote instability in countries of strategic concern, which could lead to refugee and humanitarian crises as well as 

escalations in international conflict over resources, particularly water and food.  
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There is broad scientific consensus that our climate is changing, due primarily to the burning of fossil fuels for energy, 

deforestation, and other human activities that release greenhouse gases into our atmosphere.  The debate surrounding 

climate change action has many facets, with significant attention given to issues such as the global competitiveness of 

American industry, the effect of climate legislation on job growth, and the potential environmental impacts of non-

action.  A frequently overlooked perspective is the impact of climate change on U.S. national security. This issue brief 

attempts to fill that void, examining the national security consequences of rising sea levels and changes in temperature 

and precipitation patterns across the globe. Topics addressed include resource conflict, economic stress, population 

dislocation, humanitarian relief and military preparedness.  Other issues, such as the critical relationship between the 

U.S. energy supply (especially oil) and national security, are beyond the scope of this brief. 

 

IINNTTRROODDUUCCTTIIOONN  
 

National security is often characterized as defense against armed attack.  In reality, it is a much broader and more 

complex issue; phenomena such as infectious disease, natural disasters, and climate change all have national security 

implications.  The common factor among these issues is instability.  Maintaining stability both among and within nations 

is a proven means of conflict avoidance; instability is a threat to security. 

 

So while armed attacks have the potential to endanger large numbers of people, this is also true of climate change.  

Many experts agree that projected effects of climate change pose a threat to America’s national security because they 

function as a “threat multiplier for instability” and are interrelated with U.S. dependence on fossil fuels.1 This sentiment 

was recently echoed by the Intelligence Community (IC) in its National Intelligence Assessment on the national security 

impacts of global climate change to 2030.  In his June 2008 Congressional testimony, Thomas Fingar, Deputy Director of 

National Intelligence for Analysis and Chairman of the National Intelligence Council, said, “Climate change alone is 

unlikely to trigger state failure by 2030, but the impacts will worsen existing problems – such as poverty, social tensions, 

environmental degradation, ineffectual leadership, and weak political institutions.”2 

 

RREESSOOUURRCCEE  SSCCAARRCCIITTYY  AANNDD  CCOONNFFLLIICCTT  
 

Access to and availability of natural resources historically has been a source of conflict across countries and cultures. 

Conflicts over water resources currently are linked with persistent poverty and instability in the Middle East, Africa, and 

Asia.  As climatic changes continue, the likelihood of resource conflicts will grow as well. 
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Water access 

An adequate water supply is a basic necessity for human activities such as drinking, irrigation, and sanitation.  By 2025, 

five billion people are projected to live in water stressed countries, even without considering the potential impacts of 

climate change.3   If changes in critical sources of fresh water such as rainfall, snowmelt, and glacial melt are factored 

into projections for water stress – a likely scenario due to a changing climate – the people who already live in water 

stressed countries could see a further reduction in water availability.  In some cases the effects are already visible.  

Experts currently estimate that glaciers, from which 40 percent of the world’s population receives about half of its 

drinking water,4 have been retreating at ever faster rates due to climate change.5   Because they lack the infrastructure 

to deal with water shortages, developing countries are particularly vulnerable to political, economic and social 

instability. 

 

Food production 

Access to food is a critical stability factor.  Climate change threatens to inject instability into food production across the 

globe.  Crop ecologists project that grain production will decrease 10 percent for each 1.8°F increase in temperatures 

above past averages.6   According to the Intergovernmental Panel on Climate Change (IPCC) estimates, some African 

countries’ yields from rain-fed crops could drop by 50 percent by 2020 due to climate impacts.7  Additionally, most of 

the world’s growth in food demand will occur in areas already facing food shortages such as the Indian subcontinent and 

sub-Saharan Africa.   

 

Fresh water and food are just two examples of resources that will be affected by a changing climate.  The degree to 

which societies will experience the negative environmental and socio-economic effects of resource scarcity due to 

climate change depends in large part to their vulnerability to it.  How dependent is a given society on natural resources 

and ecosystem services?  Given a certain level of dependence, how sensitive are the resources to a changing climate? 

What is the capacity of the country to adapt to changes in availability of these resources and services?  Thus, while the 

environmental and socio-economic effects of climate change are projected to be widespread, they will not be uniformly 

distributed because of varying vulnerabilities.  Of central concern for U.S. security, however, is the reality that a majority 

of the resource impacts will be in countries with limited adaptive capacity, potentially making them particularly 

susceptible to the corrosive effects of instability. 

 

EECCOONNOOMMIICC  SSTTRREESSSSEESS  
 

Climate change will have serious implications for national economies and global markets.  While it is impossible to 

attribute economic and state failures to global climate change alone, an increasing number of experts, both scientific 

and military, believe that a changing climate will exacerbate some of the central challenges facing weak economies and 

failing states. 

 

Investment 

Climate change will require dramatic investment in infrastructure – both to preempt its effects and to rebuild 

communities after extreme weather events.  Increasingly powerful and devastating tropical storms, like Hurricane 

Katrina, can be expected to occur as climate change causes ocean temperatures to rise. 8  The damage ensuing from 

such destructive storms is financially overwhelming, and while the United States has the capacity, even if a finite one, to 

invest in prevention and rebuilding efforts, the same cannot be said for much of the developing world.  In 2009, the 

World Bank estimated that developing countries would require $75-100 billion annually during the period 2010-2050 to 

cope with the consequences of climate change.9  
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International markets  

The global financial crisis that took hold in 2009 and continued through 2010 resulted in slower economic growth 

around the world.  As markets slowly recover and financial regulations are reorganized, how the international markets 

respond is of direct relevance to U.S. national security.  Climate change has the potential to disrupt progress, especially 

in emerging economies which are more vulnerable to instability.  Economic disruptions associated with climate change 

will place increased pressure on weak nations which may therefore be unable to provide basic needs and maintain order 

for their citizens.  In his February 2009 testimony before Congress, Director of National Intelligence Admiral Dennis C. 

Blair said, “The United States depends on a smooth-functioning international system ensuring the flow of trade and 

market access to critical raw materials such as oil and gas, and security for its allies and partners.  Climate change could 

affect all of these – domestic stability in a number of key states, the opening of new sea lanes and access to raw 

materials, and the global economy more broadly – with significant geopolitical consequences.”10  This also means that 

the export markets of many countries are likely to be negatively affected. 

 

PPOOPPUULLAATTIIOONN  DDIISSLLOOCCAATTIIOONN  AANNDD  MMIIGGRRAATTIIOONN  
 

Mass migration associated with climate change will challenge the world's political, economic, social and humanitarian 

relief capabilities. For example, a sea level rise of 3 - 15 feet would displace between 150 and 400 million people.11  The 

IPCC projects that sea levels will rise between 7 and 23 inches (0.18 and 0.59 meters) above the 1980-1999 average by 

the end of this century, making it unlikely that these extreme projections will be realized in the near future.12  Regardless 

of their numbers, however, displaced populations from developing countries are expected to move both to urban areas 

in their home countries and to neighbor countries as a temporary home until a move to a developed country with 

superior economic prospects is possible.13  There are three types of migration to consider: 

 

Within a country 

Migration within a single country, from coastlines to cities for example, can result in significant economic changes – both 

positive and negative.  The United States was, for the most part, able to absorb the displacement of people from the 

Gulf Coast after Hurricane Katrina.  Developing countries that lack strong political, social, and economic infrastructures 

are likely to face entirely different effects of major population shifts.   

 

Across an international border 

Environmental destruction is a major driver of migration across international borders.  Such migration can often lead to 

intense political conflict and destabilization for both countries.  The large migration from Bangladesh to India beginning 

in the 1950s, for example, affected both the economy and political context in the regions of India that absorbed this 

population and resulted in violence between natives and migrants.14   The IPCC has estimated that with a 45 centimeter 

(17.7 inch) increase in sea level, 10.9 percent of Bangladesh will be under water and 5.5 million people may be 

displaced.15  As a result, previously existing tensions may be exacerbated if this projected sea level rise does indeed 

occur.   

 

Across large regions of the globe 

A final type of migration involves large regions of the globe.  Europe has experienced such a migration influx from North 

Africa and the Middle East since the 1960s.  The resulting shift in demographics can result in serious tensions along 

social, cultural, or religious lines, as evidenced by the 2005 civil unrest in France.  A forced evacuation of low-lying island 

nations, such as the Maldives, the Republic of the Marshall Islands, Tuvalu and Kiribati, may be necessary if they are 

rendered uninhabitable by a sea level rise of one to two meters (3.2 - 6.5 feet).16
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HHUUMMAANNIITTAARRIIAANN  RREELLIIEEFF  
 

The need for increased international aid is likely to be one of the most significant effects of climate change.  Since the 

1970s, the number of people affected globally by natural disasters has increased by about 50,000 to 60,000 people per 

decade.17  The number of reported disasters has also increased from an average annual total of 90 in the 1970s to 

almost 450 per year in this current decade.  The impetus to provide funding in the wake of such domestic and 

international disasters, which is both moral and strategic, will come under intense scrutiny and pressure given America’s 

own long-term budget scenario. Difficult choices will have to be made over competing trade-offs and priorities.  

Significant aid is likely to be required due to the following effects of climate change: 

 

Weather intensification 

The increased intensity of tropical cyclones, hurricanes, and other extreme weather events will result in greater 

infrastructure damage and economic losses. 

 

Flooding and drought 

It is very likely that there will be more frequent and intense drought and wildfire occurrences as a result of changing 

weather patterns and mid-continental drying.  Because the landmass of the Indian subcontinent is expected to warm, 

scientists anticipate this will heighten the impact of monsoon rains and associated flooding of low-lying areas. 

 

Shifting pattern of disease  

Disease vectors will be altered in a warmer world, causing new worldwide health challenges.  Public health experts 

project that between 90 and 200 million people could become more vulnerable to malaria, 1.4 billion could experience 

greater risk of dengue fever, and the number of children vulnerable to diarrheal diseases – the number one killer of 

children – will increase significantly.18 

 

MMIILLIITTAARRYY  PPRREEPPAARREEDDNNEESSSS  
 

The impacts of climate change on resource competition, economic development, population migration, and 

humanitarian issues will force changes in U.S. use of its military power.  Climate change also will force change in how the 

United States operates its forces around the world; changes will affect ground operations and logistics as well as 

operations at sea and in the air.  Sea level rise threatens large investments in U.S. facilities around the world.  

Desertification and shifts in the availability of water can change logistic patterns drastically for all U.S. forces.  This 

section highlights some of the primary military preparedness issues that will confront the United States as a result of a 

changing climate.  

 

Weapons systems and platforms 

According to CNA’s 2007 report, “Operating equipment in extreme environmental conditions increases maintenance 

requirements – at considerable cost – and dramatically reduces the service life of equipment.”19 Increased 

desertification, rising sea levels, and warmer temperatures in the Middle East, where the United States is projected to 

have a continued presence, will put U.S. military preparedness at risk.  Equipment will require heightened maintenance 

to ensure adequate response times. 

 

Bases threatened by rising sea levels 

A rise in sea level would result in the loss of some strategic forward bases across the globe.  In 2008, the National 

Intelligence Council disclosed that 30 or more U.S. military installations were seriously threatened by rising sea levels.20  
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In particular, bases located on the East Coast of the United States are especially vulnerable to rising sea levels and 

increasingly frequent and powerful hurricanes.  For example, were sea levels to rise by one meter, Norfolk, Virginia, an 

important base of the U.S. Navy, would be flooded.  As U.S. military bases are put at risk, the ability of the military to 

protect the United States will be compromised.21 

 

Military operations 

In addition to the preparedness implications of climate change, severe weather impedes actual operations as well.  

Projected increases in storm intensity threaten to impact military installations situated in hurricane alleys, such as those 

on the East Coast of the United States.  Storms and altered weather patterns can also impact energy supplies that are 

vital to the operation of fixed military operations.  Moreover, the melting of Arctic sea ice is expanding the Northwest 

Passage.  This has significant implications for international resource conflicts, maritime shipping lanes and an increased 

scope for U.S. naval operations.22
 

 

CCOONNCCLLUUSSIIOONN  
 

Most of the public debate regarding climate change focuses on the size of the economic consequences of action and 

how these costs compare to those of inaction.  Hurricane Katrina and other extreme weather events suggest a different 

way of thinking about the issue, in which the human and larger social consequences of these events outweighed the 

aggregate economic costs, at least in the context of a large and resilient U.S. economy.  The concentrated impacts of 

such events, which are likely to be exacerbated by a changing climate, will have important national security implications, 

both in terms of a direct threat as well as broader challenges to U.S. interests in strategically important countries.  At 

home, extreme weather events could put large numbers of people in harm, damage essential infrastructure (including 

military assets), and require mobilization and diversion of military personnel.  Abroad, climate change is likely to 

promote instability in countries of strategic concern, which could lead to refugee and humanitarian crises as well as 

escalations in international conflict over resources, particularly water and food.  
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There is broad scientific consensus that our climate is changing, due primarily to the burning of fossil fuels for energy, 

deforestation, and other human activities that release greenhouse gases into our atmosphere.  The debate surrounding 

climate change action has many facets, with significant attention given to issues such as the global competitiveness of 

American industry, the effect of climate legislation on job growth, and the potential environmental impacts of non-

action.  A frequently overlooked perspective is the impact of climate change on U.S. national security. This issue brief 

attempts to fill that void, examining the national security consequences of rising sea levels and changes in temperature 

and precipitation patterns across the globe. Topics addressed include resource conflict, economic stress, population 

dislocation, humanitarian relief and military preparedness.  Other issues, such as the critical relationship between the 

U.S. energy supply (especially oil) and national security, are beyond the scope of this brief. 

 

IINNTTRROODDUUCCTTIIOONN  
 

National security is often characterized as defense against armed attack.  In reality, it is a much broader and more 

complex issue; phenomena such as infectious disease, natural disasters, and climate change all have national security 

implications.  The common factor among these issues is instability.  Maintaining stability both among and within nations 

is a proven means of conflict avoidance; instability is a threat to security. 

 

So while armed attacks have the potential to endanger large numbers of people, this is also true of climate change.  

Many experts agree that projected effects of climate change pose a threat to America’s national security because they 

function as a “threat multiplier for instability” and are interrelated with U.S. dependence on fossil fuels.1 This sentiment 

was recently echoed by the Intelligence Community (IC) in its National Intelligence Assessment on the national security 

impacts of global climate change to 2030.  In his June 2008 Congressional testimony, Thomas Fingar, Deputy Director of 

National Intelligence for Analysis and Chairman of the National Intelligence Council, said, “Climate change alone is 

unlikely to trigger state failure by 2030, but the impacts will worsen existing problems – such as poverty, social tensions, 

environmental degradation, ineffectual leadership, and weak political institutions.”2 

 

RREESSOOUURRCCEE  SSCCAARRCCIITTYY  AANNDD  CCOONNFFLLIICCTT  
 

Access to and availability of natural resources historically has been a source of conflict across countries and cultures. 

Conflicts over water resources currently are linked with persistent poverty and instability in the Middle East, Africa, and 

Asia.  As climatic changes continue, the likelihood of resource conflicts will grow as well. 
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Water access 

An adequate water supply is a basic necessity for human activities such as drinking, irrigation, and sanitation.  By 2025, 

five billion people are projected to live in water stressed countries, even without considering the potential impacts of 

climate change.3   If changes in critical sources of fresh water such as rainfall, snowmelt, and glacial melt are factored 

into projections for water stress – a likely scenario due to a changing climate – the people who already live in water 

stressed countries could see a further reduction in water availability.  In some cases the effects are already visible.  

Experts currently estimate that glaciers, from which 40 percent of the world’s population receives about half of its 

drinking water,4 have been retreating at ever faster rates due to climate change.5   Because they lack the infrastructure 

to deal with water shortages, developing countries are particularly vulnerable to political, economic and social 

instability. 

 

Food production 

Access to food is a critical stability factor.  Climate change threatens to inject instability into food production across the 

globe.  Crop ecologists project that grain production will decrease 10 percent for each 1.8°F increase in temperatures 

above past averages.6   According to the Intergovernmental Panel on Climate Change (IPCC) estimates, some African 

countries’ yields from rain-fed crops could drop by 50 percent by 2020 due to climate impacts.7  Additionally, most of 

the world’s growth in food demand will occur in areas already facing food shortages such as the Indian subcontinent and 

sub-Saharan Africa.   

 

Fresh water and food are just two examples of resources that will be affected by a changing climate.  The degree to 

which societies will experience the negative environmental and socio-economic effects of resource scarcity due to 

climate change depends in large part to their vulnerability to it.  How dependent is a given society on natural resources 

and ecosystem services?  Given a certain level of dependence, how sensitive are the resources to a changing climate? 

What is the capacity of the country to adapt to changes in availability of these resources and services?  Thus, while the 

environmental and socio-economic effects of climate change are projected to be widespread, they will not be uniformly 

distributed because of varying vulnerabilities.  Of central concern for U.S. security, however, is the reality that a majority 

of the resource impacts will be in countries with limited adaptive capacity, potentially making them particularly 

susceptible to the corrosive effects of instability. 

 

EECCOONNOOMMIICC  SSTTRREESSSSEESS  
 

Climate change will have serious implications for national economies and global markets.  While it is impossible to 

attribute economic and state failures to global climate change alone, an increasing number of experts, both scientific 

and military, believe that a changing climate will exacerbate some of the central challenges facing weak economies and 

failing states. 

 

Investment 

Climate change will require dramatic investment in infrastructure – both to preempt its effects and to rebuild 

communities after extreme weather events.  Increasingly powerful and devastating tropical storms, like Hurricane 

Katrina, can be expected to occur as climate change causes ocean temperatures to rise. 8  The damage ensuing from 

such destructive storms is financially overwhelming, and while the United States has the capacity, even if a finite one, to 

invest in prevention and rebuilding efforts, the same cannot be said for much of the developing world.  In 2009, the 

World Bank estimated that developing countries would require $75-100 billion annually during the period 2010-2050 to 

cope with the consequences of climate change.9  
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International markets  

The global financial crisis that took hold in 2009 and continued through 2010 resulted in slower economic growth 

around the world.  As markets slowly recover and financial regulations are reorganized, how the international markets 

respond is of direct relevance to U.S. national security.  Climate change has the potential to disrupt progress, especially 

in emerging economies which are more vulnerable to instability.  Economic disruptions associated with climate change 

will place increased pressure on weak nations which may therefore be unable to provide basic needs and maintain order 

for their citizens.  In his February 2009 testimony before Congress, Director of National Intelligence Admiral Dennis C. 

Blair said, “The United States depends on a smooth-functioning international system ensuring the flow of trade and 

market access to critical raw materials such as oil and gas, and security for its allies and partners.  Climate change could 

affect all of these – domestic stability in a number of key states, the opening of new sea lanes and access to raw 

materials, and the global economy more broadly – with significant geopolitical consequences.”10  This also means that 

the export markets of many countries are likely to be negatively affected. 

 

PPOOPPUULLAATTIIOONN  DDIISSLLOOCCAATTIIOONN  AANNDD  MMIIGGRRAATTIIOONN  
 

Mass migration associated with climate change will challenge the world's political, economic, social and humanitarian 

relief capabilities. For example, a sea level rise of 3 - 15 feet would displace between 150 and 400 million people.11  The 

IPCC projects that sea levels will rise between 7 and 23 inches (0.18 and 0.59 meters) above the 1980-1999 average by 

the end of this century, making it unlikely that these extreme projections will be realized in the near future.12  Regardless 

of their numbers, however, displaced populations from developing countries are expected to move both to urban areas 

in their home countries and to neighbor countries as a temporary home until a move to a developed country with 

superior economic prospects is possible.13  There are three types of migration to consider: 

 

Within a country 

Migration within a single country, from coastlines to cities for example, can result in significant economic changes – both 

positive and negative.  The United States was, for the most part, able to absorb the displacement of people from the 

Gulf Coast after Hurricane Katrina.  Developing countries that lack strong political, social, and economic infrastructures 

are likely to face entirely different effects of major population shifts.   

 

Across an international border 

Environmental destruction is a major driver of migration across international borders.  Such migration can often lead to 

intense political conflict and destabilization for both countries.  The large migration from Bangladesh to India beginning 

in the 1950s, for example, affected both the economy and political context in the regions of India that absorbed this 

population and resulted in violence between natives and migrants.14   The IPCC has estimated that with a 45 centimeter 

(17.7 inch) increase in sea level, 10.9 percent of Bangladesh will be under water and 5.5 million people may be 

displaced.15  As a result, previously existing tensions may be exacerbated if this projected sea level rise does indeed 

occur.   

 

Across large regions of the globe 

A final type of migration involves large regions of the globe.  Europe has experienced such a migration influx from North 

Africa and the Middle East since the 1960s.  The resulting shift in demographics can result in serious tensions along 

social, cultural, or religious lines, as evidenced by the 2005 civil unrest in France.  A forced evacuation of low-lying island 

nations, such as the Maldives, the Republic of the Marshall Islands, Tuvalu and Kiribati, may be necessary if they are 

rendered uninhabitable by a sea level rise of one to two meters (3.2 - 6.5 feet).16
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HHUUMMAANNIITTAARRIIAANN  RREELLIIEEFF  
 

The need for increased international aid is likely to be one of the most significant effects of climate change.  Since the 

1970s, the number of people affected globally by natural disasters has increased by about 50,000 to 60,000 people per 

decade.17  The number of reported disasters has also increased from an average annual total of 90 in the 1970s to 

almost 450 per year in this current decade.  The impetus to provide funding in the wake of such domestic and 

international disasters, which is both moral and strategic, will come under intense scrutiny and pressure given America’s 

own long-term budget scenario. Difficult choices will have to be made over competing trade-offs and priorities.  

Significant aid is likely to be required due to the following effects of climate change: 

 

Weather intensification 

The increased intensity of tropical cyclones, hurricanes, and other extreme weather events will result in greater 

infrastructure damage and economic losses. 

 

Flooding and drought 

It is very likely that there will be more frequent and intense drought and wildfire occurrences as a result of changing 

weather patterns and mid-continental drying.  Because the landmass of the Indian subcontinent is expected to warm, 

scientists anticipate this will heighten the impact of monsoon rains and associated flooding of low-lying areas. 

 

Shifting pattern of disease  

Disease vectors will be altered in a warmer world, causing new worldwide health challenges.  Public health experts 

project that between 90 and 200 million people could become more vulnerable to malaria, 1.4 billion could experience 

greater risk of dengue fever, and the number of children vulnerable to diarrheal diseases – the number one killer of 

children – will increase significantly.18 

 

MMIILLIITTAARRYY  PPRREEPPAARREEDDNNEESSSS  
 

The impacts of climate change on resource competition, economic development, population migration, and 

humanitarian issues will force changes in U.S. use of its military power.  Climate change also will force change in how the 

United States operates its forces around the world; changes will affect ground operations and logistics as well as 

operations at sea and in the air.  Sea level rise threatens large investments in U.S. facilities around the world.  

Desertification and shifts in the availability of water can change logistic patterns drastically for all U.S. forces.  This 

section highlights some of the primary military preparedness issues that will confront the United States as a result of a 

changing climate.  

 

Weapons systems and platforms 

According to CNA’s 2007 report, “Operating equipment in extreme environmental conditions increases maintenance 

requirements – at considerable cost – and dramatically reduces the service life of equipment.”19 Increased 

desertification, rising sea levels, and warmer temperatures in the Middle East, where the United States is projected to 

have a continued presence, will put U.S. military preparedness at risk.  Equipment will require heightened maintenance 

to ensure adequate response times. 

 

Bases threatened by rising sea levels 

A rise in sea level would result in the loss of some strategic forward bases across the globe.  In 2008, the National 

Intelligence Council disclosed that 30 or more U.S. military installations were seriously threatened by rising sea levels.20  
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In particular, bases located on the East Coast of the United States are especially vulnerable to rising sea levels and 

increasingly frequent and powerful hurricanes.  For example, were sea levels to rise by one meter, Norfolk, Virginia, an 

important base of the U.S. Navy, would be flooded.  As U.S. military bases are put at risk, the ability of the military to 

protect the United States will be compromised.21 

 

Military operations 

In addition to the preparedness implications of climate change, severe weather impedes actual operations as well.  

Projected increases in storm intensity threaten to impact military installations situated in hurricane alleys, such as those 

on the East Coast of the United States.  Storms and altered weather patterns can also impact energy supplies that are 

vital to the operation of fixed military operations.  Moreover, the melting of Arctic sea ice is expanding the Northwest 

Passage.  This has significant implications for international resource conflicts, maritime shipping lanes and an increased 

scope for U.S. naval operations.22
 

 

CCOONNCCLLUUSSIIOONN  
 

Most of the public debate regarding climate change focuses on the size of the economic consequences of action and 

how these costs compare to those of inaction.  Hurricane Katrina and other extreme weather events suggest a different 

way of thinking about the issue, in which the human and larger social consequences of these events outweighed the 

aggregate economic costs, at least in the context of a large and resilient U.S. economy.  The concentrated impacts of 

such events, which are likely to be exacerbated by a changing climate, will have important national security implications, 

both in terms of a direct threat as well as broader challenges to U.S. interests in strategically important countries.  At 

home, extreme weather events could put large numbers of people in harm, damage essential infrastructure (including 

military assets), and require mobilization and diversion of military personnel.  Abroad, climate change is likely to 

promote instability in countries of strategic concern, which could lead to refugee and humanitarian crises as well as 

escalations in international conflict over resources, particularly water and food.  
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There is broad scientific consensus that our climate is changing, due primarily to the burning of fossil fuels for energy, 

deforestation, and other human activities that release greenhouse gases into our atmosphere.  The debate surrounding 

climate change action has many facets, with significant attention given to issues such as the global competitiveness of 

American industry, the effect of climate legislation on job growth, and the potential environmental impacts of non-

action.  A frequently overlooked perspective is the impact of climate change on U.S. national security. This issue brief 

attempts to fill that void, examining the national security consequences of rising sea levels and changes in temperature 

and precipitation patterns across the globe. Topics addressed include resource conflict, economic stress, population 

dislocation, humanitarian relief and military preparedness.  Other issues, such as the critical relationship between the 

U.S. energy supply (especially oil) and national security, are beyond the scope of this brief. 

 

IINNTTRROODDUUCCTTIIOONN  
 

National security is often characterized as defense against armed attack.  In reality, it is a much broader and more 

complex issue; phenomena such as infectious disease, natural disasters, and climate change all have national security 

implications.  The common factor among these issues is instability.  Maintaining stability both among and within nations 

is a proven means of conflict avoidance; instability is a threat to security. 

 

So while armed attacks have the potential to endanger large numbers of people, this is also true of climate change.  

Many experts agree that projected effects of climate change pose a threat to America’s national security because they 

function as a “threat multiplier for instability” and are interrelated with U.S. dependence on fossil fuels.1 This sentiment 

was recently echoed by the Intelligence Community (IC) in its National Intelligence Assessment on the national security 

impacts of global climate change to 2030.  In his June 2008 Congressional testimony, Thomas Fingar, Deputy Director of 

National Intelligence for Analysis and Chairman of the National Intelligence Council, said, “Climate change alone is 

unlikely to trigger state failure by 2030, but the impacts will worsen existing problems – such as poverty, social tensions, 

environmental degradation, ineffectual leadership, and weak political institutions.”2 

 

RREESSOOUURRCCEE  SSCCAARRCCIITTYY  AANNDD  CCOONNFFLLIICCTT  
 

Access to and availability of natural resources historically has been a source of conflict across countries and cultures. 

Conflicts over water resources currently are linked with persistent poverty and instability in the Middle East, Africa, and 

Asia.  As climatic changes continue, the likelihood of resource conflicts will grow as well. 
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Water access 

An adequate water supply is a basic necessity for human activities such as drinking, irrigation, and sanitation.  By 2025, 

five billion people are projected to live in water stressed countries, even without considering the potential impacts of 

climate change.3   If changes in critical sources of fresh water such as rainfall, snowmelt, and glacial melt are factored 

into projections for water stress – a likely scenario due to a changing climate – the people who already live in water 

stressed countries could see a further reduction in water availability.  In some cases the effects are already visible.  

Experts currently estimate that glaciers, from which 40 percent of the world’s population receives about half of its 

drinking water,4 have been retreating at ever faster rates due to climate change.5   Because they lack the infrastructure 

to deal with water shortages, developing countries are particularly vulnerable to political, economic and social 

instability. 

 

Food production 

Access to food is a critical stability factor.  Climate change threatens to inject instability into food production across the 

globe.  Crop ecologists project that grain production will decrease 10 percent for each 1.8°F increase in temperatures 

above past averages.6   According to the Intergovernmental Panel on Climate Change (IPCC) estimates, some African 

countries’ yields from rain-fed crops could drop by 50 percent by 2020 due to climate impacts.7  Additionally, most of 

the world’s growth in food demand will occur in areas already facing food shortages such as the Indian subcontinent and 

sub-Saharan Africa.   

 

Fresh water and food are just two examples of resources that will be affected by a changing climate.  The degree to 

which societies will experience the negative environmental and socio-economic effects of resource scarcity due to 

climate change depends in large part to their vulnerability to it.  How dependent is a given society on natural resources 

and ecosystem services?  Given a certain level of dependence, how sensitive are the resources to a changing climate? 

What is the capacity of the country to adapt to changes in availability of these resources and services?  Thus, while the 

environmental and socio-economic effects of climate change are projected to be widespread, they will not be uniformly 

distributed because of varying vulnerabilities.  Of central concern for U.S. security, however, is the reality that a majority 

of the resource impacts will be in countries with limited adaptive capacity, potentially making them particularly 

susceptible to the corrosive effects of instability. 

 

EECCOONNOOMMIICC  SSTTRREESSSSEESS  
 

Climate change will have serious implications for national economies and global markets.  While it is impossible to 

attribute economic and state failures to global climate change alone, an increasing number of experts, both scientific 

and military, believe that a changing climate will exacerbate some of the central challenges facing weak economies and 

failing states. 

 

Investment 

Climate change will require dramatic investment in infrastructure – both to preempt its effects and to rebuild 

communities after extreme weather events.  Increasingly powerful and devastating tropical storms, like Hurricane 

Katrina, can be expected to occur as climate change causes ocean temperatures to rise. 8  The damage ensuing from 

such destructive storms is financially overwhelming, and while the United States has the capacity, even if a finite one, to 

invest in prevention and rebuilding efforts, the same cannot be said for much of the developing world.  In 2009, the 

World Bank estimated that developing countries would require $75-100 billion annually during the period 2010-2050 to 

cope with the consequences of climate change.9  

  



 

Environmental and Energy Study Institute                                                                                                                                   3 | P a g e  

International markets  

The global financial crisis that took hold in 2009 and continued through 2010 resulted in slower economic growth 

around the world.  As markets slowly recover and financial regulations are reorganized, how the international markets 

respond is of direct relevance to U.S. national security.  Climate change has the potential to disrupt progress, especially 

in emerging economies which are more vulnerable to instability.  Economic disruptions associated with climate change 

will place increased pressure on weak nations which may therefore be unable to provide basic needs and maintain order 

for their citizens.  In his February 2009 testimony before Congress, Director of National Intelligence Admiral Dennis C. 

Blair said, “The United States depends on a smooth-functioning international system ensuring the flow of trade and 

market access to critical raw materials such as oil and gas, and security for its allies and partners.  Climate change could 

affect all of these – domestic stability in a number of key states, the opening of new sea lanes and access to raw 

materials, and the global economy more broadly – with significant geopolitical consequences.”10  This also means that 

the export markets of many countries are likely to be negatively affected. 

 

PPOOPPUULLAATTIIOONN  DDIISSLLOOCCAATTIIOONN  AANNDD  MMIIGGRRAATTIIOONN  
 

Mass migration associated with climate change will challenge the world's political, economic, social and humanitarian 

relief capabilities. For example, a sea level rise of 3 - 15 feet would displace between 150 and 400 million people.11  The 

IPCC projects that sea levels will rise between 7 and 23 inches (0.18 and 0.59 meters) above the 1980-1999 average by 

the end of this century, making it unlikely that these extreme projections will be realized in the near future.12  Regardless 

of their numbers, however, displaced populations from developing countries are expected to move both to urban areas 

in their home countries and to neighbor countries as a temporary home until a move to a developed country with 

superior economic prospects is possible.13  There are three types of migration to consider: 

 

Within a country 

Migration within a single country, from coastlines to cities for example, can result in significant economic changes – both 

positive and negative.  The United States was, for the most part, able to absorb the displacement of people from the 

Gulf Coast after Hurricane Katrina.  Developing countries that lack strong political, social, and economic infrastructures 

are likely to face entirely different effects of major population shifts.   

 

Across an international border 

Environmental destruction is a major driver of migration across international borders.  Such migration can often lead to 

intense political conflict and destabilization for both countries.  The large migration from Bangladesh to India beginning 

in the 1950s, for example, affected both the economy and political context in the regions of India that absorbed this 

population and resulted in violence between natives and migrants.14   The IPCC has estimated that with a 45 centimeter 

(17.7 inch) increase in sea level, 10.9 percent of Bangladesh will be under water and 5.5 million people may be 

displaced.15  As a result, previously existing tensions may be exacerbated if this projected sea level rise does indeed 

occur.   

 

Across large regions of the globe 

A final type of migration involves large regions of the globe.  Europe has experienced such a migration influx from North 

Africa and the Middle East since the 1960s.  The resulting shift in demographics can result in serious tensions along 

social, cultural, or religious lines, as evidenced by the 2005 civil unrest in France.  A forced evacuation of low-lying island 

nations, such as the Maldives, the Republic of the Marshall Islands, Tuvalu and Kiribati, may be necessary if they are 

rendered uninhabitable by a sea level rise of one to two meters (3.2 - 6.5 feet).16
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HHUUMMAANNIITTAARRIIAANN  RREELLIIEEFF  
 

The need for increased international aid is likely to be one of the most significant effects of climate change.  Since the 

1970s, the number of people affected globally by natural disasters has increased by about 50,000 to 60,000 people per 

decade.17  The number of reported disasters has also increased from an average annual total of 90 in the 1970s to 

almost 450 per year in this current decade.  The impetus to provide funding in the wake of such domestic and 

international disasters, which is both moral and strategic, will come under intense scrutiny and pressure given America’s 

own long-term budget scenario. Difficult choices will have to be made over competing trade-offs and priorities.  

Significant aid is likely to be required due to the following effects of climate change: 

 

Weather intensification 

The increased intensity of tropical cyclones, hurricanes, and other extreme weather events will result in greater 

infrastructure damage and economic losses. 

 

Flooding and drought 

It is very likely that there will be more frequent and intense drought and wildfire occurrences as a result of changing 

weather patterns and mid-continental drying.  Because the landmass of the Indian subcontinent is expected to warm, 

scientists anticipate this will heighten the impact of monsoon rains and associated flooding of low-lying areas. 

 

Shifting pattern of disease  

Disease vectors will be altered in a warmer world, causing new worldwide health challenges.  Public health experts 

project that between 90 and 200 million people could become more vulnerable to malaria, 1.4 billion could experience 

greater risk of dengue fever, and the number of children vulnerable to diarrheal diseases – the number one killer of 

children – will increase significantly.18 

 

MMIILLIITTAARRYY  PPRREEPPAARREEDDNNEESSSS  
 

The impacts of climate change on resource competition, economic development, population migration, and 

humanitarian issues will force changes in U.S. use of its military power.  Climate change also will force change in how the 

United States operates its forces around the world; changes will affect ground operations and logistics as well as 

operations at sea and in the air.  Sea level rise threatens large investments in U.S. facilities around the world.  

Desertification and shifts in the availability of water can change logistic patterns drastically for all U.S. forces.  This 

section highlights some of the primary military preparedness issues that will confront the United States as a result of a 

changing climate.  

 

Weapons systems and platforms 

According to CNA’s 2007 report, “Operating equipment in extreme environmental conditions increases maintenance 

requirements – at considerable cost – and dramatically reduces the service life of equipment.”19 Increased 

desertification, rising sea levels, and warmer temperatures in the Middle East, where the United States is projected to 

have a continued presence, will put U.S. military preparedness at risk.  Equipment will require heightened maintenance 

to ensure adequate response times. 

 

Bases threatened by rising sea levels 

A rise in sea level would result in the loss of some strategic forward bases across the globe.  In 2008, the National 

Intelligence Council disclosed that 30 or more U.S. military installations were seriously threatened by rising sea levels.20  
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In particular, bases located on the East Coast of the United States are especially vulnerable to rising sea levels and 

increasingly frequent and powerful hurricanes.  For example, were sea levels to rise by one meter, Norfolk, Virginia, an 

important base of the U.S. Navy, would be flooded.  As U.S. military bases are put at risk, the ability of the military to 

protect the United States will be compromised.21 

 

Military operations 

In addition to the preparedness implications of climate change, severe weather impedes actual operations as well.  

Projected increases in storm intensity threaten to impact military installations situated in hurricane alleys, such as those 

on the East Coast of the United States.  Storms and altered weather patterns can also impact energy supplies that are 

vital to the operation of fixed military operations.  Moreover, the melting of Arctic sea ice is expanding the Northwest 

Passage.  This has significant implications for international resource conflicts, maritime shipping lanes and an increased 

scope for U.S. naval operations.22
 

 

CCOONNCCLLUUSSIIOONN  
 

Most of the public debate regarding climate change focuses on the size of the economic consequences of action and 

how these costs compare to those of inaction.  Hurricane Katrina and other extreme weather events suggest a different 

way of thinking about the issue, in which the human and larger social consequences of these events outweighed the 

aggregate economic costs, at least in the context of a large and resilient U.S. economy.  The concentrated impacts of 

such events, which are likely to be exacerbated by a changing climate, will have important national security implications, 

both in terms of a direct threat as well as broader challenges to U.S. interests in strategically important countries.  At 

home, extreme weather events could put large numbers of people in harm, damage essential infrastructure (including 

military assets), and require mobilization and diversion of military personnel.  Abroad, climate change is likely to 

promote instability in countries of strategic concern, which could lead to refugee and humanitarian crises as well as 

escalations in international conflict over resources, particularly water and food.  
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There is broad scientific consensus that our climate is changing, due primarily to the burning of fossil fuels for energy, 

deforestation, and other human activities that release greenhouse gases into our atmosphere.  The debate surrounding 

climate change action has many facets, with significant attention given to issues such as the global competitiveness of 

American industry, the effect of climate legislation on job growth, and the potential environmental impacts of non-

action.  A frequently overlooked perspective is the impact of climate change on U.S. national security. This issue brief 

attempts to fill that void, examining the national security consequences of rising sea levels and changes in temperature 

and precipitation patterns across the globe. Topics addressed include resource conflict, economic stress, population 

dislocation, humanitarian relief and military preparedness.  Other issues, such as the critical relationship between the 

U.S. energy supply (especially oil) and national security, are beyond the scope of this brief. 

 

IINNTTRROODDUUCCTTIIOONN  
 

National security is often characterized as defense against armed attack.  In reality, it is a much broader and more 

complex issue; phenomena such as infectious disease, natural disasters, and climate change all have national security 

implications.  The common factor among these issues is instability.  Maintaining stability both among and within nations 

is a proven means of conflict avoidance; instability is a threat to security. 

 

So while armed attacks have the potential to endanger large numbers of people, this is also true of climate change.  

Many experts agree that projected effects of climate change pose a threat to America’s national security because they 

function as a “threat multiplier for instability” and are interrelated with U.S. dependence on fossil fuels.1 This sentiment 

was recently echoed by the Intelligence Community (IC) in its National Intelligence Assessment on the national security 

impacts of global climate change to 2030.  In his June 2008 Congressional testimony, Thomas Fingar, Deputy Director of 

National Intelligence for Analysis and Chairman of the National Intelligence Council, said, “Climate change alone is 

unlikely to trigger state failure by 2030, but the impacts will worsen existing problems – such as poverty, social tensions, 

environmental degradation, ineffectual leadership, and weak political institutions.”2 

 

RREESSOOUURRCCEE  SSCCAARRCCIITTYY  AANNDD  CCOONNFFLLIICCTT  
 

Access to and availability of natural resources historically has been a source of conflict across countries and cultures. 

Conflicts over water resources currently are linked with persistent poverty and instability in the Middle East, Africa, and 

Asia.  As climatic changes continue, the likelihood of resource conflicts will grow as well. 
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Water access 

An adequate water supply is a basic necessity for human activities such as drinking, irrigation, and sanitation.  By 2025, 

five billion people are projected to live in water stressed countries, even without considering the potential impacts of 

climate change.3   If changes in critical sources of fresh water such as rainfall, snowmelt, and glacial melt are factored 

into projections for water stress – a likely scenario due to a changing climate – the people who already live in water 

stressed countries could see a further reduction in water availability.  In some cases the effects are already visible.  

Experts currently estimate that glaciers, from which 40 percent of the world’s population receives about half of its 

drinking water,4 have been retreating at ever faster rates due to climate change.5   Because they lack the infrastructure 

to deal with water shortages, developing countries are particularly vulnerable to political, economic and social 

instability. 

 

Food production 

Access to food is a critical stability factor.  Climate change threatens to inject instability into food production across the 

globe.  Crop ecologists project that grain production will decrease 10 percent for each 1.8°F increase in temperatures 

above past averages.6   According to the Intergovernmental Panel on Climate Change (IPCC) estimates, some African 

countries’ yields from rain-fed crops could drop by 50 percent by 2020 due to climate impacts.7  Additionally, most of 

the world’s growth in food demand will occur in areas already facing food shortages such as the Indian subcontinent and 

sub-Saharan Africa.   

 

Fresh water and food are just two examples of resources that will be affected by a changing climate.  The degree to 

which societies will experience the negative environmental and socio-economic effects of resource scarcity due to 

climate change depends in large part to their vulnerability to it.  How dependent is a given society on natural resources 

and ecosystem services?  Given a certain level of dependence, how sensitive are the resources to a changing climate? 

What is the capacity of the country to adapt to changes in availability of these resources and services?  Thus, while the 

environmental and socio-economic effects of climate change are projected to be widespread, they will not be uniformly 

distributed because of varying vulnerabilities.  Of central concern for U.S. security, however, is the reality that a majority 

of the resource impacts will be in countries with limited adaptive capacity, potentially making them particularly 

susceptible to the corrosive effects of instability. 

 

EECCOONNOOMMIICC  SSTTRREESSSSEESS  
 

Climate change will have serious implications for national economies and global markets.  While it is impossible to 

attribute economic and state failures to global climate change alone, an increasing number of experts, both scientific 

and military, believe that a changing climate will exacerbate some of the central challenges facing weak economies and 

failing states. 

 

Investment 

Climate change will require dramatic investment in infrastructure – both to preempt its effects and to rebuild 

communities after extreme weather events.  Increasingly powerful and devastating tropical storms, like Hurricane 

Katrina, can be expected to occur as climate change causes ocean temperatures to rise. 8  The damage ensuing from 

such destructive storms is financially overwhelming, and while the United States has the capacity, even if a finite one, to 

invest in prevention and rebuilding efforts, the same cannot be said for much of the developing world.  In 2009, the 

World Bank estimated that developing countries would require $75-100 billion annually during the period 2010-2050 to 

cope with the consequences of climate change.9  
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International markets  

The global financial crisis that took hold in 2009 and continued through 2010 resulted in slower economic growth 

around the world.  As markets slowly recover and financial regulations are reorganized, how the international markets 

respond is of direct relevance to U.S. national security.  Climate change has the potential to disrupt progress, especially 

in emerging economies which are more vulnerable to instability.  Economic disruptions associated with climate change 

will place increased pressure on weak nations which may therefore be unable to provide basic needs and maintain order 

for their citizens.  In his February 2009 testimony before Congress, Director of National Intelligence Admiral Dennis C. 

Blair said, “The United States depends on a smooth-functioning international system ensuring the flow of trade and 

market access to critical raw materials such as oil and gas, and security for its allies and partners.  Climate change could 

affect all of these – domestic stability in a number of key states, the opening of new sea lanes and access to raw 

materials, and the global economy more broadly – with significant geopolitical consequences.”10  This also means that 

the export markets of many countries are likely to be negatively affected. 

 

PPOOPPUULLAATTIIOONN  DDIISSLLOOCCAATTIIOONN  AANNDD  MMIIGGRRAATTIIOONN  
 

Mass migration associated with climate change will challenge the world's political, economic, social and humanitarian 

relief capabilities. For example, a sea level rise of 3 - 15 feet would displace between 150 and 400 million people.11  The 

IPCC projects that sea levels will rise between 7 and 23 inches (0.18 and 0.59 meters) above the 1980-1999 average by 

the end of this century, making it unlikely that these extreme projections will be realized in the near future.12  Regardless 

of their numbers, however, displaced populations from developing countries are expected to move both to urban areas 

in their home countries and to neighbor countries as a temporary home until a move to a developed country with 

superior economic prospects is possible.13  There are three types of migration to consider: 

 

Within a country 

Migration within a single country, from coastlines to cities for example, can result in significant economic changes – both 

positive and negative.  The United States was, for the most part, able to absorb the displacement of people from the 

Gulf Coast after Hurricane Katrina.  Developing countries that lack strong political, social, and economic infrastructures 

are likely to face entirely different effects of major population shifts.   

 

Across an international border 

Environmental destruction is a major driver of migration across international borders.  Such migration can often lead to 

intense political conflict and destabilization for both countries.  The large migration from Bangladesh to India beginning 

in the 1950s, for example, affected both the economy and political context in the regions of India that absorbed this 

population and resulted in violence between natives and migrants.14   The IPCC has estimated that with a 45 centimeter 

(17.7 inch) increase in sea level, 10.9 percent of Bangladesh will be under water and 5.5 million people may be 

displaced.15  As a result, previously existing tensions may be exacerbated if this projected sea level rise does indeed 

occur.   

 

Across large regions of the globe 

A final type of migration involves large regions of the globe.  Europe has experienced such a migration influx from North 

Africa and the Middle East since the 1960s.  The resulting shift in demographics can result in serious tensions along 

social, cultural, or religious lines, as evidenced by the 2005 civil unrest in France.  A forced evacuation of low-lying island 

nations, such as the Maldives, the Republic of the Marshall Islands, Tuvalu and Kiribati, may be necessary if they are 

rendered uninhabitable by a sea level rise of one to two meters (3.2 - 6.5 feet).16
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HHUUMMAANNIITTAARRIIAANN  RREELLIIEEFF  
 

The need for increased international aid is likely to be one of the most significant effects of climate change.  Since the 

1970s, the number of people affected globally by natural disasters has increased by about 50,000 to 60,000 people per 

decade.17  The number of reported disasters has also increased from an average annual total of 90 in the 1970s to 

almost 450 per year in this current decade.  The impetus to provide funding in the wake of such domestic and 

international disasters, which is both moral and strategic, will come under intense scrutiny and pressure given America’s 

own long-term budget scenario. Difficult choices will have to be made over competing trade-offs and priorities.  

Significant aid is likely to be required due to the following effects of climate change: 

 

Weather intensification 

The increased intensity of tropical cyclones, hurricanes, and other extreme weather events will result in greater 

infrastructure damage and economic losses. 

 

Flooding and drought 

It is very likely that there will be more frequent and intense drought and wildfire occurrences as a result of changing 

weather patterns and mid-continental drying.  Because the landmass of the Indian subcontinent is expected to warm, 

scientists anticipate this will heighten the impact of monsoon rains and associated flooding of low-lying areas. 

 

Shifting pattern of disease  

Disease vectors will be altered in a warmer world, causing new worldwide health challenges.  Public health experts 

project that between 90 and 200 million people could become more vulnerable to malaria, 1.4 billion could experience 

greater risk of dengue fever, and the number of children vulnerable to diarrheal diseases – the number one killer of 

children – will increase significantly.18 

 

MMIILLIITTAARRYY  PPRREEPPAARREEDDNNEESSSS  
 

The impacts of climate change on resource competition, economic development, population migration, and 

humanitarian issues will force changes in U.S. use of its military power.  Climate change also will force change in how the 

United States operates its forces around the world; changes will affect ground operations and logistics as well as 

operations at sea and in the air.  Sea level rise threatens large investments in U.S. facilities around the world.  

Desertification and shifts in the availability of water can change logistic patterns drastically for all U.S. forces.  This 

section highlights some of the primary military preparedness issues that will confront the United States as a result of a 

changing climate.  

 

Weapons systems and platforms 

According to CNA’s 2007 report, “Operating equipment in extreme environmental conditions increases maintenance 

requirements – at considerable cost – and dramatically reduces the service life of equipment.”19 Increased 

desertification, rising sea levels, and warmer temperatures in the Middle East, where the United States is projected to 

have a continued presence, will put U.S. military preparedness at risk.  Equipment will require heightened maintenance 

to ensure adequate response times. 

 

Bases threatened by rising sea levels 

A rise in sea level would result in the loss of some strategic forward bases across the globe.  In 2008, the National 

Intelligence Council disclosed that 30 or more U.S. military installations were seriously threatened by rising sea levels.20  
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In particular, bases located on the East Coast of the United States are especially vulnerable to rising sea levels and 

increasingly frequent and powerful hurricanes.  For example, were sea levels to rise by one meter, Norfolk, Virginia, an 

important base of the U.S. Navy, would be flooded.  As U.S. military bases are put at risk, the ability of the military to 

protect the United States will be compromised.21 

 

Military operations 

In addition to the preparedness implications of climate change, severe weather impedes actual operations as well.  

Projected increases in storm intensity threaten to impact military installations situated in hurricane alleys, such as those 

on the East Coast of the United States.  Storms and altered weather patterns can also impact energy supplies that are 

vital to the operation of fixed military operations.  Moreover, the melting of Arctic sea ice is expanding the Northwest 

Passage.  This has significant implications for international resource conflicts, maritime shipping lanes and an increased 

scope for U.S. naval operations.22
 

 

CCOONNCCLLUUSSIIOONN  
 

Most of the public debate regarding climate change focuses on the size of the economic consequences of action and 

how these costs compare to those of inaction.  Hurricane Katrina and other extreme weather events suggest a different 

way of thinking about the issue, in which the human and larger social consequences of these events outweighed the 

aggregate economic costs, at least in the context of a large and resilient U.S. economy.  The concentrated impacts of 

such events, which are likely to be exacerbated by a changing climate, will have important national security implications, 

both in terms of a direct threat as well as broader challenges to U.S. interests in strategically important countries.  At 

home, extreme weather events could put large numbers of people in harm, damage essential infrastructure (including 

military assets), and require mobilization and diversion of military personnel.  Abroad, climate change is likely to 

promote instability in countries of strategic concern, which could lead to refugee and humanitarian crises as well as 

escalations in international conflict over resources, particularly water and food.  
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There is broad scientific consensus that our climate is changing, due primarily to the burning of fossil fuels for energy, 

deforestation, and other human activities that release greenhouse gases into our atmosphere.  The debate surrounding 

climate change action has many facets, with significant attention given to issues such as the global competitiveness of 

American industry, the effect of climate legislation on job growth, and the potential environmental impacts of non-

action.  A frequently overlooked perspective is the impact of climate change on U.S. national security. This issue brief 

attempts to fill that void, examining the national security consequences of rising sea levels and changes in temperature 

and precipitation patterns across the globe. Topics addressed include resource conflict, economic stress, population 

dislocation, humanitarian relief and military preparedness.  Other issues, such as the critical relationship between the 

U.S. energy supply (especially oil) and national security, are beyond the scope of this brief. 

 

IINNTTRROODDUUCCTTIIOONN  
 

National security is often characterized as defense against armed attack.  In reality, it is a much broader and more 

complex issue; phenomena such as infectious disease, natural disasters, and climate change all have national security 

implications.  The common factor among these issues is instability.  Maintaining stability both among and within nations 

is a proven means of conflict avoidance; instability is a threat to security. 

 

So while armed attacks have the potential to endanger large numbers of people, this is also true of climate change.  

Many experts agree that projected effects of climate change pose a threat to America’s national security because they 

function as a “threat multiplier for instability” and are interrelated with U.S. dependence on fossil fuels.1 This sentiment 

was recently echoed by the Intelligence Community (IC) in its National Intelligence Assessment on the national security 

impacts of global climate change to 2030.  In his June 2008 Congressional testimony, Thomas Fingar, Deputy Director of 

National Intelligence for Analysis and Chairman of the National Intelligence Council, said, “Climate change alone is 

unlikely to trigger state failure by 2030, but the impacts will worsen existing problems – such as poverty, social tensions, 

environmental degradation, ineffectual leadership, and weak political institutions.”2 

 

RREESSOOUURRCCEE  SSCCAARRCCIITTYY  AANNDD  CCOONNFFLLIICCTT  
 

Access to and availability of natural resources historically has been a source of conflict across countries and cultures. 

Conflicts over water resources currently are linked with persistent poverty and instability in the Middle East, Africa, and 

Asia.  As climatic changes continue, the likelihood of resource conflicts will grow as well. 
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Water access 

An adequate water supply is a basic necessity for human activities such as drinking, irrigation, and sanitation.  By 2025, 

five billion people are projected to live in water stressed countries, even without considering the potential impacts of 

climate change.3   If changes in critical sources of fresh water such as rainfall, snowmelt, and glacial melt are factored 

into projections for water stress – a likely scenario due to a changing climate – the people who already live in water 

stressed countries could see a further reduction in water availability.  In some cases the effects are already visible.  

Experts currently estimate that glaciers, from which 40 percent of the world’s population receives about half of its 

drinking water,4 have been retreating at ever faster rates due to climate change.5   Because they lack the infrastructure 

to deal with water shortages, developing countries are particularly vulnerable to political, economic and social 

instability. 

 

Food production 

Access to food is a critical stability factor.  Climate change threatens to inject instability into food production across the 

globe.  Crop ecologists project that grain production will decrease 10 percent for each 1.8°F increase in temperatures 

above past averages.6   According to the Intergovernmental Panel on Climate Change (IPCC) estimates, some African 

countries’ yields from rain-fed crops could drop by 50 percent by 2020 due to climate impacts.7  Additionally, most of 

the world’s growth in food demand will occur in areas already facing food shortages such as the Indian subcontinent and 

sub-Saharan Africa.   

 

Fresh water and food are just two examples of resources that will be affected by a changing climate.  The degree to 

which societies will experience the negative environmental and socio-economic effects of resource scarcity due to 

climate change depends in large part to their vulnerability to it.  How dependent is a given society on natural resources 

and ecosystem services?  Given a certain level of dependence, how sensitive are the resources to a changing climate? 

What is the capacity of the country to adapt to changes in availability of these resources and services?  Thus, while the 

environmental and socio-economic effects of climate change are projected to be widespread, they will not be uniformly 

distributed because of varying vulnerabilities.  Of central concern for U.S. security, however, is the reality that a majority 

of the resource impacts will be in countries with limited adaptive capacity, potentially making them particularly 

susceptible to the corrosive effects of instability. 

 

EECCOONNOOMMIICC  SSTTRREESSSSEESS  
 

Climate change will have serious implications for national economies and global markets.  While it is impossible to 

attribute economic and state failures to global climate change alone, an increasing number of experts, both scientific 

and military, believe that a changing climate will exacerbate some of the central challenges facing weak economies and 

failing states. 

 

Investment 

Climate change will require dramatic investment in infrastructure – both to preempt its effects and to rebuild 

communities after extreme weather events.  Increasingly powerful and devastating tropical storms, like Hurricane 

Katrina, can be expected to occur as climate change causes ocean temperatures to rise. 8  The damage ensuing from 

such destructive storms is financially overwhelming, and while the United States has the capacity, even if a finite one, to 

invest in prevention and rebuilding efforts, the same cannot be said for much of the developing world.  In 2009, the 

World Bank estimated that developing countries would require $75-100 billion annually during the period 2010-2050 to 

cope with the consequences of climate change.9  
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International markets  

The global financial crisis that took hold in 2009 and continued through 2010 resulted in slower economic growth 

around the world.  As markets slowly recover and financial regulations are reorganized, how the international markets 

respond is of direct relevance to U.S. national security.  Climate change has the potential to disrupt progress, especially 

in emerging economies which are more vulnerable to instability.  Economic disruptions associated with climate change 

will place increased pressure on weak nations which may therefore be unable to provide basic needs and maintain order 

for their citizens.  In his February 2009 testimony before Congress, Director of National Intelligence Admiral Dennis C. 

Blair said, “The United States depends on a smooth-functioning international system ensuring the flow of trade and 

market access to critical raw materials such as oil and gas, and security for its allies and partners.  Climate change could 

affect all of these – domestic stability in a number of key states, the opening of new sea lanes and access to raw 

materials, and the global economy more broadly – with significant geopolitical consequences.”10  This also means that 

the export markets of many countries are likely to be negatively affected. 

 

PPOOPPUULLAATTIIOONN  DDIISSLLOOCCAATTIIOONN  AANNDD  MMIIGGRRAATTIIOONN  
 

Mass migration associated with climate change will challenge the world's political, economic, social and humanitarian 

relief capabilities. For example, a sea level rise of 3 - 15 feet would displace between 150 and 400 million people.11  The 

IPCC projects that sea levels will rise between 7 and 23 inches (0.18 and 0.59 meters) above the 1980-1999 average by 

the end of this century, making it unlikely that these extreme projections will be realized in the near future.12  Regardless 

of their numbers, however, displaced populations from developing countries are expected to move both to urban areas 

in their home countries and to neighbor countries as a temporary home until a move to a developed country with 

superior economic prospects is possible.13  There are three types of migration to consider: 

 

Within a country 

Migration within a single country, from coastlines to cities for example, can result in significant economic changes – both 

positive and negative.  The United States was, for the most part, able to absorb the displacement of people from the 

Gulf Coast after Hurricane Katrina.  Developing countries that lack strong political, social, and economic infrastructures 

are likely to face entirely different effects of major population shifts.   

 

Across an international border 

Environmental destruction is a major driver of migration across international borders.  Such migration can often lead to 

intense political conflict and destabilization for both countries.  The large migration from Bangladesh to India beginning 

in the 1950s, for example, affected both the economy and political context in the regions of India that absorbed this 

population and resulted in violence between natives and migrants.14   The IPCC has estimated that with a 45 centimeter 

(17.7 inch) increase in sea level, 10.9 percent of Bangladesh will be under water and 5.5 million people may be 

displaced.15  As a result, previously existing tensions may be exacerbated if this projected sea level rise does indeed 

occur.   

 

Across large regions of the globe 

A final type of migration involves large regions of the globe.  Europe has experienced such a migration influx from North 

Africa and the Middle East since the 1960s.  The resulting shift in demographics can result in serious tensions along 

social, cultural, or religious lines, as evidenced by the 2005 civil unrest in France.  A forced evacuation of low-lying island 

nations, such as the Maldives, the Republic of the Marshall Islands, Tuvalu and Kiribati, may be necessary if they are 

rendered uninhabitable by a sea level rise of one to two meters (3.2 - 6.5 feet).16
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HHUUMMAANNIITTAARRIIAANN  RREELLIIEEFF  
 

The need for increased international aid is likely to be one of the most significant effects of climate change.  Since the 

1970s, the number of people affected globally by natural disasters has increased by about 50,000 to 60,000 people per 

decade.17  The number of reported disasters has also increased from an average annual total of 90 in the 1970s to 

almost 450 per year in this current decade.  The impetus to provide funding in the wake of such domestic and 

international disasters, which is both moral and strategic, will come under intense scrutiny and pressure given America’s 

own long-term budget scenario. Difficult choices will have to be made over competing trade-offs and priorities.  

Significant aid is likely to be required due to the following effects of climate change: 

 

Weather intensification 

The increased intensity of tropical cyclones, hurricanes, and other extreme weather events will result in greater 

infrastructure damage and economic losses. 

 

Flooding and drought 

It is very likely that there will be more frequent and intense drought and wildfire occurrences as a result of changing 

weather patterns and mid-continental drying.  Because the landmass of the Indian subcontinent is expected to warm, 

scientists anticipate this will heighten the impact of monsoon rains and associated flooding of low-lying areas. 

 

Shifting pattern of disease  

Disease vectors will be altered in a warmer world, causing new worldwide health challenges.  Public health experts 

project that between 90 and 200 million people could become more vulnerable to malaria, 1.4 billion could experience 

greater risk of dengue fever, and the number of children vulnerable to diarrheal diseases – the number one killer of 

children – will increase significantly.18 

 

MMIILLIITTAARRYY  PPRREEPPAARREEDDNNEESSSS  
 

The impacts of climate change on resource competition, economic development, population migration, and 

humanitarian issues will force changes in U.S. use of its military power.  Climate change also will force change in how the 

United States operates its forces around the world; changes will affect ground operations and logistics as well as 

operations at sea and in the air.  Sea level rise threatens large investments in U.S. facilities around the world.  

Desertification and shifts in the availability of water can change logistic patterns drastically for all U.S. forces.  This 

section highlights some of the primary military preparedness issues that will confront the United States as a result of a 

changing climate.  

 

Weapons systems and platforms 

According to CNA’s 2007 report, “Operating equipment in extreme environmental conditions increases maintenance 

requirements – at considerable cost – and dramatically reduces the service life of equipment.”19 Increased 

desertification, rising sea levels, and warmer temperatures in the Middle East, where the United States is projected to 

have a continued presence, will put U.S. military preparedness at risk.  Equipment will require heightened maintenance 

to ensure adequate response times. 

 

Bases threatened by rising sea levels 

A rise in sea level would result in the loss of some strategic forward bases across the globe.  In 2008, the National 

Intelligence Council disclosed that 30 or more U.S. military installations were seriously threatened by rising sea levels.20  
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In particular, bases located on the East Coast of the United States are especially vulnerable to rising sea levels and 

increasingly frequent and powerful hurricanes.  For example, were sea levels to rise by one meter, Norfolk, Virginia, an 

important base of the U.S. Navy, would be flooded.  As U.S. military bases are put at risk, the ability of the military to 

protect the United States will be compromised.21 

 

Military operations 

In addition to the preparedness implications of climate change, severe weather impedes actual operations as well.  

Projected increases in storm intensity threaten to impact military installations situated in hurricane alleys, such as those 

on the East Coast of the United States.  Storms and altered weather patterns can also impact energy supplies that are 

vital to the operation of fixed military operations.  Moreover, the melting of Arctic sea ice is expanding the Northwest 

Passage.  This has significant implications for international resource conflicts, maritime shipping lanes and an increased 

scope for U.S. naval operations.22
 

 

CCOONNCCLLUUSSIIOONN  
 

Most of the public debate regarding climate change focuses on the size of the economic consequences of action and 

how these costs compare to those of inaction.  Hurricane Katrina and other extreme weather events suggest a different 

way of thinking about the issue, in which the human and larger social consequences of these events outweighed the 

aggregate economic costs, at least in the context of a large and resilient U.S. economy.  The concentrated impacts of 

such events, which are likely to be exacerbated by a changing climate, will have important national security implications, 

both in terms of a direct threat as well as broader challenges to U.S. interests in strategically important countries.  At 

home, extreme weather events could put large numbers of people in harm, damage essential infrastructure (including 

military assets), and require mobilization and diversion of military personnel.  Abroad, climate change is likely to 

promote instability in countries of strategic concern, which could lead to refugee and humanitarian crises as well as 

escalations in international conflict over resources, particularly water and food.  
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There is broad scientific consensus that our climate is changing, due primarily to the burning of fossil fuels for energy, 

deforestation, and other human activities that release greenhouse gases into our atmosphere.  The debate surrounding 

climate change action has many facets, with significant attention given to issues such as the global competitiveness of 

American industry, the effect of climate legislation on job growth, and the potential environmental impacts of non-

action.  A frequently overlooked perspective is the impact of climate change on U.S. national security. This issue brief 

attempts to fill that void, examining the national security consequences of rising sea levels and changes in temperature 

and precipitation patterns across the globe. Topics addressed include resource conflict, economic stress, population 

dislocation, humanitarian relief and military preparedness.  Other issues, such as the critical relationship between the 

U.S. energy supply (especially oil) and national security, are beyond the scope of this brief. 

 

IINNTTRROODDUUCCTTIIOONN  
 

National security is often characterized as defense against armed attack.  In reality, it is a much broader and more 

complex issue; phenomena such as infectious disease, natural disasters, and climate change all have national security 

implications.  The common factor among these issues is instability.  Maintaining stability both among and within nations 

is a proven means of conflict avoidance; instability is a threat to security. 

 

So while armed attacks have the potential to endanger large numbers of people, this is also true of climate change.  

Many experts agree that projected effects of climate change pose a threat to America’s national security because they 

function as a “threat multiplier for instability” and are interrelated with U.S. dependence on fossil fuels.1 This sentiment 

was recently echoed by the Intelligence Community (IC) in its National Intelligence Assessment on the national security 

impacts of global climate change to 2030.  In his June 2008 Congressional testimony, Thomas Fingar, Deputy Director of 

National Intelligence for Analysis and Chairman of the National Intelligence Council, said, “Climate change alone is 

unlikely to trigger state failure by 2030, but the impacts will worsen existing problems – such as poverty, social tensions, 

environmental degradation, ineffectual leadership, and weak political institutions.”2 

 

RREESSOOUURRCCEE  SSCCAARRCCIITTYY  AANNDD  CCOONNFFLLIICCTT  
 

Access to and availability of natural resources historically has been a source of conflict across countries and cultures. 

Conflicts over water resources currently are linked with persistent poverty and instability in the Middle East, Africa, and 

Asia.  As climatic changes continue, the likelihood of resource conflicts will grow as well. 
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Water access 

An adequate water supply is a basic necessity for human activities such as drinking, irrigation, and sanitation.  By 2025, 

five billion people are projected to live in water stressed countries, even without considering the potential impacts of 

climate change.3   If changes in critical sources of fresh water such as rainfall, snowmelt, and glacial melt are factored 

into projections for water stress – a likely scenario due to a changing climate – the people who already live in water 

stressed countries could see a further reduction in water availability.  In some cases the effects are already visible.  

Experts currently estimate that glaciers, from which 40 percent of the world’s population receives about half of its 

drinking water,4 have been retreating at ever faster rates due to climate change.5   Because they lack the infrastructure 

to deal with water shortages, developing countries are particularly vulnerable to political, economic and social 

instability. 

 

Food production 

Access to food is a critical stability factor.  Climate change threatens to inject instability into food production across the 

globe.  Crop ecologists project that grain production will decrease 10 percent for each 1.8°F increase in temperatures 

above past averages.6   According to the Intergovernmental Panel on Climate Change (IPCC) estimates, some African 

countries’ yields from rain-fed crops could drop by 50 percent by 2020 due to climate impacts.7  Additionally, most of 

the world’s growth in food demand will occur in areas already facing food shortages such as the Indian subcontinent and 

sub-Saharan Africa.   

 

Fresh water and food are just two examples of resources that will be affected by a changing climate.  The degree to 

which societies will experience the negative environmental and socio-economic effects of resource scarcity due to 

climate change depends in large part to their vulnerability to it.  How dependent is a given society on natural resources 

and ecosystem services?  Given a certain level of dependence, how sensitive are the resources to a changing climate? 

What is the capacity of the country to adapt to changes in availability of these resources and services?  Thus, while the 

environmental and socio-economic effects of climate change are projected to be widespread, they will not be uniformly 

distributed because of varying vulnerabilities.  Of central concern for U.S. security, however, is the reality that a majority 

of the resource impacts will be in countries with limited adaptive capacity, potentially making them particularly 

susceptible to the corrosive effects of instability. 

 

EECCOONNOOMMIICC  SSTTRREESSSSEESS  
 

Climate change will have serious implications for national economies and global markets.  While it is impossible to 

attribute economic and state failures to global climate change alone, an increasing number of experts, both scientific 

and military, believe that a changing climate will exacerbate some of the central challenges facing weak economies and 

failing states. 

 

Investment 

Climate change will require dramatic investment in infrastructure – both to preempt its effects and to rebuild 

communities after extreme weather events.  Increasingly powerful and devastating tropical storms, like Hurricane 

Katrina, can be expected to occur as climate change causes ocean temperatures to rise. 8  The damage ensuing from 

such destructive storms is financially overwhelming, and while the United States has the capacity, even if a finite one, to 

invest in prevention and rebuilding efforts, the same cannot be said for much of the developing world.  In 2009, the 

World Bank estimated that developing countries would require $75-100 billion annually during the period 2010-2050 to 

cope with the consequences of climate change.9  
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International markets  

The global financial crisis that took hold in 2009 and continued through 2010 resulted in slower economic growth 

around the world.  As markets slowly recover and financial regulations are reorganized, how the international markets 

respond is of direct relevance to U.S. national security.  Climate change has the potential to disrupt progress, especially 

in emerging economies which are more vulnerable to instability.  Economic disruptions associated with climate change 

will place increased pressure on weak nations which may therefore be unable to provide basic needs and maintain order 

for their citizens.  In his February 2009 testimony before Congress, Director of National Intelligence Admiral Dennis C. 

Blair said, “The United States depends on a smooth-functioning international system ensuring the flow of trade and 

market access to critical raw materials such as oil and gas, and security for its allies and partners.  Climate change could 

affect all of these – domestic stability in a number of key states, the opening of new sea lanes and access to raw 

materials, and the global economy more broadly – with significant geopolitical consequences.”10  This also means that 

the export markets of many countries are likely to be negatively affected. 

 

PPOOPPUULLAATTIIOONN  DDIISSLLOOCCAATTIIOONN  AANNDD  MMIIGGRRAATTIIOONN  
 

Mass migration associated with climate change will challenge the world's political, economic, social and humanitarian 

relief capabilities. For example, a sea level rise of 3 - 15 feet would displace between 150 and 400 million people.11  The 

IPCC projects that sea levels will rise between 7 and 23 inches (0.18 and 0.59 meters) above the 1980-1999 average by 

the end of this century, making it unlikely that these extreme projections will be realized in the near future.12  Regardless 

of their numbers, however, displaced populations from developing countries are expected to move both to urban areas 

in their home countries and to neighbor countries as a temporary home until a move to a developed country with 

superior economic prospects is possible.13  There are three types of migration to consider: 

 

Within a country 

Migration within a single country, from coastlines to cities for example, can result in significant economic changes – both 

positive and negative.  The United States was, for the most part, able to absorb the displacement of people from the 

Gulf Coast after Hurricane Katrina.  Developing countries that lack strong political, social, and economic infrastructures 

are likely to face entirely different effects of major population shifts.   

 

Across an international border 

Environmental destruction is a major driver of migration across international borders.  Such migration can often lead to 

intense political conflict and destabilization for both countries.  The large migration from Bangladesh to India beginning 

in the 1950s, for example, affected both the economy and political context in the regions of India that absorbed this 

population and resulted in violence between natives and migrants.14   The IPCC has estimated that with a 45 centimeter 

(17.7 inch) increase in sea level, 10.9 percent of Bangladesh will be under water and 5.5 million people may be 

displaced.15  As a result, previously existing tensions may be exacerbated if this projected sea level rise does indeed 

occur.   

 

Across large regions of the globe 

A final type of migration involves large regions of the globe.  Europe has experienced such a migration influx from North 

Africa and the Middle East since the 1960s.  The resulting shift in demographics can result in serious tensions along 

social, cultural, or religious lines, as evidenced by the 2005 civil unrest in France.  A forced evacuation of low-lying island 

nations, such as the Maldives, the Republic of the Marshall Islands, Tuvalu and Kiribati, may be necessary if they are 

rendered uninhabitable by a sea level rise of one to two meters (3.2 - 6.5 feet).16
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HHUUMMAANNIITTAARRIIAANN  RREELLIIEEFF  
 

The need for increased international aid is likely to be one of the most significant effects of climate change.  Since the 

1970s, the number of people affected globally by natural disasters has increased by about 50,000 to 60,000 people per 

decade.17  The number of reported disasters has also increased from an average annual total of 90 in the 1970s to 

almost 450 per year in this current decade.  The impetus to provide funding in the wake of such domestic and 

international disasters, which is both moral and strategic, will come under intense scrutiny and pressure given America’s 

own long-term budget scenario. Difficult choices will have to be made over competing trade-offs and priorities.  

Significant aid is likely to be required due to the following effects of climate change: 

 

Weather intensification 

The increased intensity of tropical cyclones, hurricanes, and other extreme weather events will result in greater 

infrastructure damage and economic losses. 

 

Flooding and drought 

It is very likely that there will be more frequent and intense drought and wildfire occurrences as a result of changing 

weather patterns and mid-continental drying.  Because the landmass of the Indian subcontinent is expected to warm, 

scientists anticipate this will heighten the impact of monsoon rains and associated flooding of low-lying areas. 

 

Shifting pattern of disease  

Disease vectors will be altered in a warmer world, causing new worldwide health challenges.  Public health experts 

project that between 90 and 200 million people could become more vulnerable to malaria, 1.4 billion could experience 

greater risk of dengue fever, and the number of children vulnerable to diarrheal diseases – the number one killer of 

children – will increase significantly.18 

 

MMIILLIITTAARRYY  PPRREEPPAARREEDDNNEESSSS  
 

The impacts of climate change on resource competition, economic development, population migration, and 

humanitarian issues will force changes in U.S. use of its military power.  Climate change also will force change in how the 

United States operates its forces around the world; changes will affect ground operations and logistics as well as 

operations at sea and in the air.  Sea level rise threatens large investments in U.S. facilities around the world.  

Desertification and shifts in the availability of water can change logistic patterns drastically for all U.S. forces.  This 

section highlights some of the primary military preparedness issues that will confront the United States as a result of a 

changing climate.  

 

Weapons systems and platforms 

According to CNA’s 2007 report, “Operating equipment in extreme environmental conditions increases maintenance 

requirements – at considerable cost – and dramatically reduces the service life of equipment.”19 Increased 

desertification, rising sea levels, and warmer temperatures in the Middle East, where the United States is projected to 

have a continued presence, will put U.S. military preparedness at risk.  Equipment will require heightened maintenance 

to ensure adequate response times. 

 

Bases threatened by rising sea levels 

A rise in sea level would result in the loss of some strategic forward bases across the globe.  In 2008, the National 

Intelligence Council disclosed that 30 or more U.S. military installations were seriously threatened by rising sea levels.20  
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In particular, bases located on the East Coast of the United States are especially vulnerable to rising sea levels and 

increasingly frequent and powerful hurricanes.  For example, were sea levels to rise by one meter, Norfolk, Virginia, an 

important base of the U.S. Navy, would be flooded.  As U.S. military bases are put at risk, the ability of the military to 

protect the United States will be compromised.21 

 

Military operations 

In addition to the preparedness implications of climate change, severe weather impedes actual operations as well.  

Projected increases in storm intensity threaten to impact military installations situated in hurricane alleys, such as those 

on the East Coast of the United States.  Storms and altered weather patterns can also impact energy supplies that are 

vital to the operation of fixed military operations.  Moreover, the melting of Arctic sea ice is expanding the Northwest 

Passage.  This has significant implications for international resource conflicts, maritime shipping lanes and an increased 

scope for U.S. naval operations.22
 

 

CCOONNCCLLUUSSIIOONN  
 

Most of the public debate regarding climate change focuses on the size of the economic consequences of action and 

how these costs compare to those of inaction.  Hurricane Katrina and other extreme weather events suggest a different 

way of thinking about the issue, in which the human and larger social consequences of these events outweighed the 

aggregate economic costs, at least in the context of a large and resilient U.S. economy.  The concentrated impacts of 

such events, which are likely to be exacerbated by a changing climate, will have important national security implications, 

both in terms of a direct threat as well as broader challenges to U.S. interests in strategically important countries.  At 

home, extreme weather events could put large numbers of people in harm, damage essential infrastructure (including 

military assets), and require mobilization and diversion of military personnel.  Abroad, climate change is likely to 

promote instability in countries of strategic concern, which could lead to refugee and humanitarian crises as well as 

escalations in international conflict over resources, particularly water and food.  
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There is broad scientific consensus that our climate is changing, due primarily to the burning of fossil fuels for energy, 

deforestation, and other human activities that release greenhouse gases into our atmosphere.  The debate surrounding 

climate change action has many facets, with significant attention given to issues such as the global competitiveness of 

American industry, the effect of climate legislation on job growth, and the potential environmental impacts of non-

action.  A frequently overlooked perspective is the impact of climate change on U.S. national security. This issue brief 

attempts to fill that void, examining the national security consequences of rising sea levels and changes in temperature 

and precipitation patterns across the globe. Topics addressed include resource conflict, economic stress, population 

dislocation, humanitarian relief and military preparedness.  Other issues, such as the critical relationship between the 

U.S. energy supply (especially oil) and national security, are beyond the scope of this brief. 

 

IINNTTRROODDUUCCTTIIOONN  
 

National security is often characterized as defense against armed attack.  In reality, it is a much broader and more 

complex issue; phenomena such as infectious disease, natural disasters, and climate change all have national security 

implications.  The common factor among these issues is instability.  Maintaining stability both among and within nations 

is a proven means of conflict avoidance; instability is a threat to security. 

 

So while armed attacks have the potential to endanger large numbers of people, this is also true of climate change.  

Many experts agree that projected effects of climate change pose a threat to America’s national security because they 

function as a “threat multiplier for instability” and are interrelated with U.S. dependence on fossil fuels.1 This sentiment 

was recently echoed by the Intelligence Community (IC) in its National Intelligence Assessment on the national security 

impacts of global climate change to 2030.  In his June 2008 Congressional testimony, Thomas Fingar, Deputy Director of 

National Intelligence for Analysis and Chairman of the National Intelligence Council, said, “Climate change alone is 

unlikely to trigger state failure by 2030, but the impacts will worsen existing problems – such as poverty, social tensions, 

environmental degradation, ineffectual leadership, and weak political institutions.”2 

 

RREESSOOUURRCCEE  SSCCAARRCCIITTYY  AANNDD  CCOONNFFLLIICCTT  
 

Access to and availability of natural resources historically has been a source of conflict across countries and cultures. 

Conflicts over water resources currently are linked with persistent poverty and instability in the Middle East, Africa, and 

Asia.  As climatic changes continue, the likelihood of resource conflicts will grow as well. 
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Water access 

An adequate water supply is a basic necessity for human activities such as drinking, irrigation, and sanitation.  By 2025, 

five billion people are projected to live in water stressed countries, even without considering the potential impacts of 

climate change.3   If changes in critical sources of fresh water such as rainfall, snowmelt, and glacial melt are factored 

into projections for water stress – a likely scenario due to a changing climate – the people who already live in water 

stressed countries could see a further reduction in water availability.  In some cases the effects are already visible.  

Experts currently estimate that glaciers, from which 40 percent of the world’s population receives about half of its 

drinking water,4 have been retreating at ever faster rates due to climate change.5   Because they lack the infrastructure 

to deal with water shortages, developing countries are particularly vulnerable to political, economic and social 

instability. 

 

Food production 

Access to food is a critical stability factor.  Climate change threatens to inject instability into food production across the 

globe.  Crop ecologists project that grain production will decrease 10 percent for each 1.8°F increase in temperatures 

above past averages.6   According to the Intergovernmental Panel on Climate Change (IPCC) estimates, some African 

countries’ yields from rain-fed crops could drop by 50 percent by 2020 due to climate impacts.7  Additionally, most of 

the world’s growth in food demand will occur in areas already facing food shortages such as the Indian subcontinent and 

sub-Saharan Africa.   

 

Fresh water and food are just two examples of resources that will be affected by a changing climate.  The degree to 

which societies will experience the negative environmental and socio-economic effects of resource scarcity due to 

climate change depends in large part to their vulnerability to it.  How dependent is a given society on natural resources 

and ecosystem services?  Given a certain level of dependence, how sensitive are the resources to a changing climate? 

What is the capacity of the country to adapt to changes in availability of these resources and services?  Thus, while the 

environmental and socio-economic effects of climate change are projected to be widespread, they will not be uniformly 

distributed because of varying vulnerabilities.  Of central concern for U.S. security, however, is the reality that a majority 

of the resource impacts will be in countries with limited adaptive capacity, potentially making them particularly 

susceptible to the corrosive effects of instability. 

 

EECCOONNOOMMIICC  SSTTRREESSSSEESS  
 

Climate change will have serious implications for national economies and global markets.  While it is impossible to 

attribute economic and state failures to global climate change alone, an increasing number of experts, both scientific 

and military, believe that a changing climate will exacerbate some of the central challenges facing weak economies and 

failing states. 

 

Investment 

Climate change will require dramatic investment in infrastructure – both to preempt its effects and to rebuild 

communities after extreme weather events.  Increasingly powerful and devastating tropical storms, like Hurricane 

Katrina, can be expected to occur as climate change causes ocean temperatures to rise. 8  The damage ensuing from 

such destructive storms is financially overwhelming, and while the United States has the capacity, even if a finite one, to 

invest in prevention and rebuilding efforts, the same cannot be said for much of the developing world.  In 2009, the 

World Bank estimated that developing countries would require $75-100 billion annually during the period 2010-2050 to 

cope with the consequences of climate change.9  
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International markets  

The global financial crisis that took hold in 2009 and continued through 2010 resulted in slower economic growth 

around the world.  As markets slowly recover and financial regulations are reorganized, how the international markets 

respond is of direct relevance to U.S. national security.  Climate change has the potential to disrupt progress, especially 

in emerging economies which are more vulnerable to instability.  Economic disruptions associated with climate change 

will place increased pressure on weak nations which may therefore be unable to provide basic needs and maintain order 

for their citizens.  In his February 2009 testimony before Congress, Director of National Intelligence Admiral Dennis C. 

Blair said, “The United States depends on a smooth-functioning international system ensuring the flow of trade and 

market access to critical raw materials such as oil and gas, and security for its allies and partners.  Climate change could 

affect all of these – domestic stability in a number of key states, the opening of new sea lanes and access to raw 

materials, and the global economy more broadly – with significant geopolitical consequences.”10  This also means that 

the export markets of many countries are likely to be negatively affected. 

 

PPOOPPUULLAATTIIOONN  DDIISSLLOOCCAATTIIOONN  AANNDD  MMIIGGRRAATTIIOONN  
 

Mass migration associated with climate change will challenge the world's political, economic, social and humanitarian 

relief capabilities. For example, a sea level rise of 3 - 15 feet would displace between 150 and 400 million people.11  The 

IPCC projects that sea levels will rise between 7 and 23 inches (0.18 and 0.59 meters) above the 1980-1999 average by 

the end of this century, making it unlikely that these extreme projections will be realized in the near future.12  Regardless 

of their numbers, however, displaced populations from developing countries are expected to move both to urban areas 

in their home countries and to neighbor countries as a temporary home until a move to a developed country with 

superior economic prospects is possible.13  There are three types of migration to consider: 

 

Within a country 

Migration within a single country, from coastlines to cities for example, can result in significant economic changes – both 

positive and negative.  The United States was, for the most part, able to absorb the displacement of people from the 

Gulf Coast after Hurricane Katrina.  Developing countries that lack strong political, social, and economic infrastructures 

are likely to face entirely different effects of major population shifts.   

 

Across an international border 

Environmental destruction is a major driver of migration across international borders.  Such migration can often lead to 

intense political conflict and destabilization for both countries.  The large migration from Bangladesh to India beginning 

in the 1950s, for example, affected both the economy and political context in the regions of India that absorbed this 

population and resulted in violence between natives and migrants.14   The IPCC has estimated that with a 45 centimeter 

(17.7 inch) increase in sea level, 10.9 percent of Bangladesh will be under water and 5.5 million people may be 

displaced.15  As a result, previously existing tensions may be exacerbated if this projected sea level rise does indeed 

occur.   

 

Across large regions of the globe 

A final type of migration involves large regions of the globe.  Europe has experienced such a migration influx from North 

Africa and the Middle East since the 1960s.  The resulting shift in demographics can result in serious tensions along 

social, cultural, or religious lines, as evidenced by the 2005 civil unrest in France.  A forced evacuation of low-lying island 

nations, such as the Maldives, the Republic of the Marshall Islands, Tuvalu and Kiribati, may be necessary if they are 

rendered uninhabitable by a sea level rise of one to two meters (3.2 - 6.5 feet).16
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HHUUMMAANNIITTAARRIIAANN  RREELLIIEEFF  
 

The need for increased international aid is likely to be one of the most significant effects of climate change.  Since the 

1970s, the number of people affected globally by natural disasters has increased by about 50,000 to 60,000 people per 

decade.17  The number of reported disasters has also increased from an average annual total of 90 in the 1970s to 

almost 450 per year in this current decade.  The impetus to provide funding in the wake of such domestic and 

international disasters, which is both moral and strategic, will come under intense scrutiny and pressure given America’s 

own long-term budget scenario. Difficult choices will have to be made over competing trade-offs and priorities.  

Significant aid is likely to be required due to the following effects of climate change: 

 

Weather intensification 

The increased intensity of tropical cyclones, hurricanes, and other extreme weather events will result in greater 

infrastructure damage and economic losses. 

 

Flooding and drought 

It is very likely that there will be more frequent and intense drought and wildfire occurrences as a result of changing 

weather patterns and mid-continental drying.  Because the landmass of the Indian subcontinent is expected to warm, 

scientists anticipate this will heighten the impact of monsoon rains and associated flooding of low-lying areas. 

 

Shifting pattern of disease  

Disease vectors will be altered in a warmer world, causing new worldwide health challenges.  Public health experts 

project that between 90 and 200 million people could become more vulnerable to malaria, 1.4 billion could experience 

greater risk of dengue fever, and the number of children vulnerable to diarrheal diseases – the number one killer of 

children – will increase significantly.18 

 

MMIILLIITTAARRYY  PPRREEPPAARREEDDNNEESSSS  
 

The impacts of climate change on resource competition, economic development, population migration, and 

humanitarian issues will force changes in U.S. use of its military power.  Climate change also will force change in how the 

United States operates its forces around the world; changes will affect ground operations and logistics as well as 

operations at sea and in the air.  Sea level rise threatens large investments in U.S. facilities around the world.  

Desertification and shifts in the availability of water can change logistic patterns drastically for all U.S. forces.  This 

section highlights some of the primary military preparedness issues that will confront the United States as a result of a 

changing climate.  

 

Weapons systems and platforms 

According to CNA’s 2007 report, “Operating equipment in extreme environmental conditions increases maintenance 

requirements – at considerable cost – and dramatically reduces the service life of equipment.”19 Increased 

desertification, rising sea levels, and warmer temperatures in the Middle East, where the United States is projected to 

have a continued presence, will put U.S. military preparedness at risk.  Equipment will require heightened maintenance 

to ensure adequate response times. 

 

Bases threatened by rising sea levels 

A rise in sea level would result in the loss of some strategic forward bases across the globe.  In 2008, the National 

Intelligence Council disclosed that 30 or more U.S. military installations were seriously threatened by rising sea levels.20  
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In particular, bases located on the East Coast of the United States are especially vulnerable to rising sea levels and 

increasingly frequent and powerful hurricanes.  For example, were sea levels to rise by one meter, Norfolk, Virginia, an 

important base of the U.S. Navy, would be flooded.  As U.S. military bases are put at risk, the ability of the military to 

protect the United States will be compromised.21 

 

Military operations 

In addition to the preparedness implications of climate change, severe weather impedes actual operations as well.  

Projected increases in storm intensity threaten to impact military installations situated in hurricane alleys, such as those 

on the East Coast of the United States.  Storms and altered weather patterns can also impact energy supplies that are 

vital to the operation of fixed military operations.  Moreover, the melting of Arctic sea ice is expanding the Northwest 

Passage.  This has significant implications for international resource conflicts, maritime shipping lanes and an increased 

scope for U.S. naval operations.22
 

 

CCOONNCCLLUUSSIIOONN  
 

Most of the public debate regarding climate change focuses on the size of the economic consequences of action and 

how these costs compare to those of inaction.  Hurricane Katrina and other extreme weather events suggest a different 

way of thinking about the issue, in which the human and larger social consequences of these events outweighed the 

aggregate economic costs, at least in the context of a large and resilient U.S. economy.  The concentrated impacts of 

such events, which are likely to be exacerbated by a changing climate, will have important national security implications, 

both in terms of a direct threat as well as broader challenges to U.S. interests in strategically important countries.  At 

home, extreme weather events could put large numbers of people in harm, damage essential infrastructure (including 

military assets), and require mobilization and diversion of military personnel.  Abroad, climate change is likely to 

promote instability in countries of strategic concern, which could lead to refugee and humanitarian crises as well as 

escalations in international conflict over resources, particularly water and food.  
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There is broad scientific consensus that our climate is changing, due primarily to the burning of fossil fuels for energy, 

deforestation, and other human activities that release greenhouse gases into our atmosphere.  The debate surrounding 

climate change action has many facets, with significant attention given to issues such as the global competitiveness of 

American industry, the effect of climate legislation on job growth, and the potential environmental impacts of non-

action.  A frequently overlooked perspective is the impact of climate change on U.S. national security. This issue brief 

attempts to fill that void, examining the national security consequences of rising sea levels and changes in temperature 

and precipitation patterns across the globe. Topics addressed include resource conflict, economic stress, population 

dislocation, humanitarian relief and military preparedness.  Other issues, such as the critical relationship between the 

U.S. energy supply (especially oil) and national security, are beyond the scope of this brief. 

 

IINNTTRROODDUUCCTTIIOONN  
 

National security is often characterized as defense against armed attack.  In reality, it is a much broader and more 

complex issue; phenomena such as infectious disease, natural disasters, and climate change all have national security 

implications.  The common factor among these issues is instability.  Maintaining stability both among and within nations 

is a proven means of conflict avoidance; instability is a threat to security. 

 

So while armed attacks have the potential to endanger large numbers of people, this is also true of climate change.  

Many experts agree that projected effects of climate change pose a threat to America’s national security because they 

function as a “threat multiplier for instability” and are interrelated with U.S. dependence on fossil fuels.1 This sentiment 

was recently echoed by the Intelligence Community (IC) in its National Intelligence Assessment on the national security 

impacts of global climate change to 2030.  In his June 2008 Congressional testimony, Thomas Fingar, Deputy Director of 

National Intelligence for Analysis and Chairman of the National Intelligence Council, said, “Climate change alone is 

unlikely to trigger state failure by 2030, but the impacts will worsen existing problems – such as poverty, social tensions, 

environmental degradation, ineffectual leadership, and weak political institutions.”2 

 

RREESSOOUURRCCEE  SSCCAARRCCIITTYY  AANNDD  CCOONNFFLLIICCTT  
 

Access to and availability of natural resources historically has been a source of conflict across countries and cultures. 

Conflicts over water resources currently are linked with persistent poverty and instability in the Middle East, Africa, and 

Asia.  As climatic changes continue, the likelihood of resource conflicts will grow as well. 
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Water access 

An adequate water supply is a basic necessity for human activities such as drinking, irrigation, and sanitation.  By 2025, 

five billion people are projected to live in water stressed countries, even without considering the potential impacts of 

climate change.3   If changes in critical sources of fresh water such as rainfall, snowmelt, and glacial melt are factored 

into projections for water stress – a likely scenario due to a changing climate – the people who already live in water 

stressed countries could see a further reduction in water availability.  In some cases the effects are already visible.  

Experts currently estimate that glaciers, from which 40 percent of the world’s population receives about half of its 

drinking water,4 have been retreating at ever faster rates due to climate change.5   Because they lack the infrastructure 

to deal with water shortages, developing countries are particularly vulnerable to political, economic and social 

instability. 

 

Food production 

Access to food is a critical stability factor.  Climate change threatens to inject instability into food production across the 

globe.  Crop ecologists project that grain production will decrease 10 percent for each 1.8°F increase in temperatures 

above past averages.6   According to the Intergovernmental Panel on Climate Change (IPCC) estimates, some African 

countries’ yields from rain-fed crops could drop by 50 percent by 2020 due to climate impacts.7  Additionally, most of 

the world’s growth in food demand will occur in areas already facing food shortages such as the Indian subcontinent and 

sub-Saharan Africa.   

 

Fresh water and food are just two examples of resources that will be affected by a changing climate.  The degree to 

which societies will experience the negative environmental and socio-economic effects of resource scarcity due to 

climate change depends in large part to their vulnerability to it.  How dependent is a given society on natural resources 

and ecosystem services?  Given a certain level of dependence, how sensitive are the resources to a changing climate? 

What is the capacity of the country to adapt to changes in availability of these resources and services?  Thus, while the 

environmental and socio-economic effects of climate change are projected to be widespread, they will not be uniformly 

distributed because of varying vulnerabilities.  Of central concern for U.S. security, however, is the reality that a majority 

of the resource impacts will be in countries with limited adaptive capacity, potentially making them particularly 

susceptible to the corrosive effects of instability. 

 

EECCOONNOOMMIICC  SSTTRREESSSSEESS  
 

Climate change will have serious implications for national economies and global markets.  While it is impossible to 

attribute economic and state failures to global climate change alone, an increasing number of experts, both scientific 

and military, believe that a changing climate will exacerbate some of the central challenges facing weak economies and 

failing states. 

 

Investment 

Climate change will require dramatic investment in infrastructure – both to preempt its effects and to rebuild 

communities after extreme weather events.  Increasingly powerful and devastating tropical storms, like Hurricane 

Katrina, can be expected to occur as climate change causes ocean temperatures to rise. 8  The damage ensuing from 

such destructive storms is financially overwhelming, and while the United States has the capacity, even if a finite one, to 

invest in prevention and rebuilding efforts, the same cannot be said for much of the developing world.  In 2009, the 

World Bank estimated that developing countries would require $75-100 billion annually during the period 2010-2050 to 

cope with the consequences of climate change.9  
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International markets  

The global financial crisis that took hold in 2009 and continued through 2010 resulted in slower economic growth 

around the world.  As markets slowly recover and financial regulations are reorganized, how the international markets 

respond is of direct relevance to U.S. national security.  Climate change has the potential to disrupt progress, especially 

in emerging economies which are more vulnerable to instability.  Economic disruptions associated with climate change 

will place increased pressure on weak nations which may therefore be unable to provide basic needs and maintain order 

for their citizens.  In his February 2009 testimony before Congress, Director of National Intelligence Admiral Dennis C. 

Blair said, “The United States depends on a smooth-functioning international system ensuring the flow of trade and 

market access to critical raw materials such as oil and gas, and security for its allies and partners.  Climate change could 

affect all of these – domestic stability in a number of key states, the opening of new sea lanes and access to raw 

materials, and the global economy more broadly – with significant geopolitical consequences.”10  This also means that 

the export markets of many countries are likely to be negatively affected. 

 

PPOOPPUULLAATTIIOONN  DDIISSLLOOCCAATTIIOONN  AANNDD  MMIIGGRRAATTIIOONN  
 

Mass migration associated with climate change will challenge the world's political, economic, social and humanitarian 

relief capabilities. For example, a sea level rise of 3 - 15 feet would displace between 150 and 400 million people.11  The 

IPCC projects that sea levels will rise between 7 and 23 inches (0.18 and 0.59 meters) above the 1980-1999 average by 

the end of this century, making it unlikely that these extreme projections will be realized in the near future.12  Regardless 

of their numbers, however, displaced populations from developing countries are expected to move both to urban areas 

in their home countries and to neighbor countries as a temporary home until a move to a developed country with 

superior economic prospects is possible.13  There are three types of migration to consider: 

 

Within a country 

Migration within a single country, from coastlines to cities for example, can result in significant economic changes – both 

positive and negative.  The United States was, for the most part, able to absorb the displacement of people from the 

Gulf Coast after Hurricane Katrina.  Developing countries that lack strong political, social, and economic infrastructures 

are likely to face entirely different effects of major population shifts.   

 

Across an international border 

Environmental destruction is a major driver of migration across international borders.  Such migration can often lead to 

intense political conflict and destabilization for both countries.  The large migration from Bangladesh to India beginning 

in the 1950s, for example, affected both the economy and political context in the regions of India that absorbed this 

population and resulted in violence between natives and migrants.14   The IPCC has estimated that with a 45 centimeter 

(17.7 inch) increase in sea level, 10.9 percent of Bangladesh will be under water and 5.5 million people may be 

displaced.15  As a result, previously existing tensions may be exacerbated if this projected sea level rise does indeed 

occur.   

 

Across large regions of the globe 

A final type of migration involves large regions of the globe.  Europe has experienced such a migration influx from North 

Africa and the Middle East since the 1960s.  The resulting shift in demographics can result in serious tensions along 

social, cultural, or religious lines, as evidenced by the 2005 civil unrest in France.  A forced evacuation of low-lying island 

nations, such as the Maldives, the Republic of the Marshall Islands, Tuvalu and Kiribati, may be necessary if they are 

rendered uninhabitable by a sea level rise of one to two meters (3.2 - 6.5 feet).16
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HHUUMMAANNIITTAARRIIAANN  RREELLIIEEFF  
 

The need for increased international aid is likely to be one of the most significant effects of climate change.  Since the 

1970s, the number of people affected globally by natural disasters has increased by about 50,000 to 60,000 people per 

decade.17  The number of reported disasters has also increased from an average annual total of 90 in the 1970s to 

almost 450 per year in this current decade.  The impetus to provide funding in the wake of such domestic and 

international disasters, which is both moral and strategic, will come under intense scrutiny and pressure given America’s 

own long-term budget scenario. Difficult choices will have to be made over competing trade-offs and priorities.  

Significant aid is likely to be required due to the following effects of climate change: 

 

Weather intensification 

The increased intensity of tropical cyclones, hurricanes, and other extreme weather events will result in greater 

infrastructure damage and economic losses. 

 

Flooding and drought 

It is very likely that there will be more frequent and intense drought and wildfire occurrences as a result of changing 

weather patterns and mid-continental drying.  Because the landmass of the Indian subcontinent is expected to warm, 

scientists anticipate this will heighten the impact of monsoon rains and associated flooding of low-lying areas. 

 

Shifting pattern of disease  

Disease vectors will be altered in a warmer world, causing new worldwide health challenges.  Public health experts 

project that between 90 and 200 million people could become more vulnerable to malaria, 1.4 billion could experience 

greater risk of dengue fever, and the number of children vulnerable to diarrheal diseases – the number one killer of 

children – will increase significantly.18 

 

MMIILLIITTAARRYY  PPRREEPPAARREEDDNNEESSSS  
 

The impacts of climate change on resource competition, economic development, population migration, and 

humanitarian issues will force changes in U.S. use of its military power.  Climate change also will force change in how the 

United States operates its forces around the world; changes will affect ground operations and logistics as well as 

operations at sea and in the air.  Sea level rise threatens large investments in U.S. facilities around the world.  

Desertification and shifts in the availability of water can change logistic patterns drastically for all U.S. forces.  This 

section highlights some of the primary military preparedness issues that will confront the United States as a result of a 

changing climate.  

 

Weapons systems and platforms 

According to CNA’s 2007 report, “Operating equipment in extreme environmental conditions increases maintenance 

requirements – at considerable cost – and dramatically reduces the service life of equipment.”19 Increased 

desertification, rising sea levels, and warmer temperatures in the Middle East, where the United States is projected to 

have a continued presence, will put U.S. military preparedness at risk.  Equipment will require heightened maintenance 

to ensure adequate response times. 

 

Bases threatened by rising sea levels 

A rise in sea level would result in the loss of some strategic forward bases across the globe.  In 2008, the National 

Intelligence Council disclosed that 30 or more U.S. military installations were seriously threatened by rising sea levels.20  
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In particular, bases located on the East Coast of the United States are especially vulnerable to rising sea levels and 

increasingly frequent and powerful hurricanes.  For example, were sea levels to rise by one meter, Norfolk, Virginia, an 

important base of the U.S. Navy, would be flooded.  As U.S. military bases are put at risk, the ability of the military to 

protect the United States will be compromised.21 

 

Military operations 

In addition to the preparedness implications of climate change, severe weather impedes actual operations as well.  

Projected increases in storm intensity threaten to impact military installations situated in hurricane alleys, such as those 

on the East Coast of the United States.  Storms and altered weather patterns can also impact energy supplies that are 

vital to the operation of fixed military operations.  Moreover, the melting of Arctic sea ice is expanding the Northwest 

Passage.  This has significant implications for international resource conflicts, maritime shipping lanes and an increased 

scope for U.S. naval operations.22
 

 

CCOONNCCLLUUSSIIOONN  
 

Most of the public debate regarding climate change focuses on the size of the economic consequences of action and 

how these costs compare to those of inaction.  Hurricane Katrina and other extreme weather events suggest a different 

way of thinking about the issue, in which the human and larger social consequences of these events outweighed the 

aggregate economic costs, at least in the context of a large and resilient U.S. economy.  The concentrated impacts of 

such events, which are likely to be exacerbated by a changing climate, will have important national security implications, 

both in terms of a direct threat as well as broader challenges to U.S. interests in strategically important countries.  At 

home, extreme weather events could put large numbers of people in harm, damage essential infrastructure (including 

military assets), and require mobilization and diversion of military personnel.  Abroad, climate change is likely to 

promote instability in countries of strategic concern, which could lead to refugee and humanitarian crises as well as 

escalations in international conflict over resources, particularly water and food.  
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There is broad scientific consensus that our climate is changing, due primarily to the burning of fossil fuels for energy, 

deforestation, and other human activities that release greenhouse gases into our atmosphere.  The debate surrounding 

climate change action has many facets, with significant attention given to issues such as the global competitiveness of 

American industry, the effect of climate legislation on job growth, and the potential environmental impacts of non-

action.  A frequently overlooked perspective is the impact of climate change on U.S. national security. This issue brief 

attempts to fill that void, examining the national security consequences of rising sea levels and changes in temperature 

and precipitation patterns across the globe. Topics addressed include resource conflict, economic stress, population 

dislocation, humanitarian relief and military preparedness.  Other issues, such as the critical relationship between the 

U.S. energy supply (especially oil) and national security, are beyond the scope of this brief. 

 

IINNTTRROODDUUCCTTIIOONN  
 

National security is often characterized as defense against armed attack.  In reality, it is a much broader and more 

complex issue; phenomena such as infectious disease, natural disasters, and climate change all have national security 

implications.  The common factor among these issues is instability.  Maintaining stability both among and within nations 

is a proven means of conflict avoidance; instability is a threat to security. 

 

So while armed attacks have the potential to endanger large numbers of people, this is also true of climate change.  

Many experts agree that projected effects of climate change pose a threat to America’s national security because they 

function as a “threat multiplier for instability” and are interrelated with U.S. dependence on fossil fuels.1 This sentiment 

was recently echoed by the Intelligence Community (IC) in its National Intelligence Assessment on the national security 

impacts of global climate change to 2030.  In his June 2008 Congressional testimony, Thomas Fingar, Deputy Director of 

National Intelligence for Analysis and Chairman of the National Intelligence Council, said, “Climate change alone is 

unlikely to trigger state failure by 2030, but the impacts will worsen existing problems – such as poverty, social tensions, 

environmental degradation, ineffectual leadership, and weak political institutions.”2 

 

RREESSOOUURRCCEE  SSCCAARRCCIITTYY  AANNDD  CCOONNFFLLIICCTT  
 

Access to and availability of natural resources historically has been a source of conflict across countries and cultures. 

Conflicts over water resources currently are linked with persistent poverty and instability in the Middle East, Africa, and 

Asia.  As climatic changes continue, the likelihood of resource conflicts will grow as well. 
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Water access 

An adequate water supply is a basic necessity for human activities such as drinking, irrigation, and sanitation.  By 2025, 

five billion people are projected to live in water stressed countries, even without considering the potential impacts of 

climate change.3   If changes in critical sources of fresh water such as rainfall, snowmelt, and glacial melt are factored 

into projections for water stress – a likely scenario due to a changing climate – the people who already live in water 

stressed countries could see a further reduction in water availability.  In some cases the effects are already visible.  

Experts currently estimate that glaciers, from which 40 percent of the world’s population receives about half of its 

drinking water,4 have been retreating at ever faster rates due to climate change.5   Because they lack the infrastructure 

to deal with water shortages, developing countries are particularly vulnerable to political, economic and social 

instability. 

 

Food production 

Access to food is a critical stability factor.  Climate change threatens to inject instability into food production across the 

globe.  Crop ecologists project that grain production will decrease 10 percent for each 1.8°F increase in temperatures 

above past averages.6   According to the Intergovernmental Panel on Climate Change (IPCC) estimates, some African 

countries’ yields from rain-fed crops could drop by 50 percent by 2020 due to climate impacts.7  Additionally, most of 

the world’s growth in food demand will occur in areas already facing food shortages such as the Indian subcontinent and 

sub-Saharan Africa.   

 

Fresh water and food are just two examples of resources that will be affected by a changing climate.  The degree to 

which societies will experience the negative environmental and socio-economic effects of resource scarcity due to 

climate change depends in large part to their vulnerability to it.  How dependent is a given society on natural resources 

and ecosystem services?  Given a certain level of dependence, how sensitive are the resources to a changing climate? 

What is the capacity of the country to adapt to changes in availability of these resources and services?  Thus, while the 

environmental and socio-economic effects of climate change are projected to be widespread, they will not be uniformly 

distributed because of varying vulnerabilities.  Of central concern for U.S. security, however, is the reality that a majority 

of the resource impacts will be in countries with limited adaptive capacity, potentially making them particularly 

susceptible to the corrosive effects of instability. 

 

EECCOONNOOMMIICC  SSTTRREESSSSEESS  
 

Climate change will have serious implications for national economies and global markets.  While it is impossible to 

attribute economic and state failures to global climate change alone, an increasing number of experts, both scientific 

and military, believe that a changing climate will exacerbate some of the central challenges facing weak economies and 

failing states. 

 

Investment 

Climate change will require dramatic investment in infrastructure – both to preempt its effects and to rebuild 

communities after extreme weather events.  Increasingly powerful and devastating tropical storms, like Hurricane 

Katrina, can be expected to occur as climate change causes ocean temperatures to rise. 8  The damage ensuing from 

such destructive storms is financially overwhelming, and while the United States has the capacity, even if a finite one, to 

invest in prevention and rebuilding efforts, the same cannot be said for much of the developing world.  In 2009, the 

World Bank estimated that developing countries would require $75-100 billion annually during the period 2010-2050 to 

cope with the consequences of climate change.9  
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International markets  

The global financial crisis that took hold in 2009 and continued through 2010 resulted in slower economic growth 

around the world.  As markets slowly recover and financial regulations are reorganized, how the international markets 

respond is of direct relevance to U.S. national security.  Climate change has the potential to disrupt progress, especially 

in emerging economies which are more vulnerable to instability.  Economic disruptions associated with climate change 

will place increased pressure on weak nations which may therefore be unable to provide basic needs and maintain order 

for their citizens.  In his February 2009 testimony before Congress, Director of National Intelligence Admiral Dennis C. 

Blair said, “The United States depends on a smooth-functioning international system ensuring the flow of trade and 

market access to critical raw materials such as oil and gas, and security for its allies and partners.  Climate change could 

affect all of these – domestic stability in a number of key states, the opening of new sea lanes and access to raw 

materials, and the global economy more broadly – with significant geopolitical consequences.”10  This also means that 

the export markets of many countries are likely to be negatively affected. 

 

PPOOPPUULLAATTIIOONN  DDIISSLLOOCCAATTIIOONN  AANNDD  MMIIGGRRAATTIIOONN  
 

Mass migration associated with climate change will challenge the world's political, economic, social and humanitarian 

relief capabilities. For example, a sea level rise of 3 - 15 feet would displace between 150 and 400 million people.11  The 

IPCC projects that sea levels will rise between 7 and 23 inches (0.18 and 0.59 meters) above the 1980-1999 average by 

the end of this century, making it unlikely that these extreme projections will be realized in the near future.12  Regardless 

of their numbers, however, displaced populations from developing countries are expected to move both to urban areas 

in their home countries and to neighbor countries as a temporary home until a move to a developed country with 

superior economic prospects is possible.13  There are three types of migration to consider: 

 

Within a country 

Migration within a single country, from coastlines to cities for example, can result in significant economic changes – both 

positive and negative.  The United States was, for the most part, able to absorb the displacement of people from the 

Gulf Coast after Hurricane Katrina.  Developing countries that lack strong political, social, and economic infrastructures 

are likely to face entirely different effects of major population shifts.   

 

Across an international border 

Environmental destruction is a major driver of migration across international borders.  Such migration can often lead to 

intense political conflict and destabilization for both countries.  The large migration from Bangladesh to India beginning 

in the 1950s, for example, affected both the economy and political context in the regions of India that absorbed this 

population and resulted in violence between natives and migrants.14   The IPCC has estimated that with a 45 centimeter 

(17.7 inch) increase in sea level, 10.9 percent of Bangladesh will be under water and 5.5 million people may be 

displaced.15  As a result, previously existing tensions may be exacerbated if this projected sea level rise does indeed 

occur.   

 

Across large regions of the globe 

A final type of migration involves large regions of the globe.  Europe has experienced such a migration influx from North 

Africa and the Middle East since the 1960s.  The resulting shift in demographics can result in serious tensions along 

social, cultural, or religious lines, as evidenced by the 2005 civil unrest in France.  A forced evacuation of low-lying island 

nations, such as the Maldives, the Republic of the Marshall Islands, Tuvalu and Kiribati, may be necessary if they are 

rendered uninhabitable by a sea level rise of one to two meters (3.2 - 6.5 feet).16
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HHUUMMAANNIITTAARRIIAANN  RREELLIIEEFF  
 

The need for increased international aid is likely to be one of the most significant effects of climate change.  Since the 

1970s, the number of people affected globally by natural disasters has increased by about 50,000 to 60,000 people per 

decade.17  The number of reported disasters has also increased from an average annual total of 90 in the 1970s to 

almost 450 per year in this current decade.  The impetus to provide funding in the wake of such domestic and 

international disasters, which is both moral and strategic, will come under intense scrutiny and pressure given America’s 

own long-term budget scenario. Difficult choices will have to be made over competing trade-offs and priorities.  

Significant aid is likely to be required due to the following effects of climate change: 

 

Weather intensification 

The increased intensity of tropical cyclones, hurricanes, and other extreme weather events will result in greater 

infrastructure damage and economic losses. 

 

Flooding and drought 

It is very likely that there will be more frequent and intense drought and wildfire occurrences as a result of changing 

weather patterns and mid-continental drying.  Because the landmass of the Indian subcontinent is expected to warm, 

scientists anticipate this will heighten the impact of monsoon rains and associated flooding of low-lying areas. 

 

Shifting pattern of disease  

Disease vectors will be altered in a warmer world, causing new worldwide health challenges.  Public health experts 

project that between 90 and 200 million people could become more vulnerable to malaria, 1.4 billion could experience 

greater risk of dengue fever, and the number of children vulnerable to diarrheal diseases – the number one killer of 

children – will increase significantly.18 

 

MMIILLIITTAARRYY  PPRREEPPAARREEDDNNEESSSS  
 

The impacts of climate change on resource competition, economic development, population migration, and 

humanitarian issues will force changes in U.S. use of its military power.  Climate change also will force change in how the 

United States operates its forces around the world; changes will affect ground operations and logistics as well as 

operations at sea and in the air.  Sea level rise threatens large investments in U.S. facilities around the world.  

Desertification and shifts in the availability of water can change logistic patterns drastically for all U.S. forces.  This 

section highlights some of the primary military preparedness issues that will confront the United States as a result of a 

changing climate.  

 

Weapons systems and platforms 

According to CNA’s 2007 report, “Operating equipment in extreme environmental conditions increases maintenance 

requirements – at considerable cost – and dramatically reduces the service life of equipment.”19 Increased 

desertification, rising sea levels, and warmer temperatures in the Middle East, where the United States is projected to 

have a continued presence, will put U.S. military preparedness at risk.  Equipment will require heightened maintenance 

to ensure adequate response times. 

 

Bases threatened by rising sea levels 

A rise in sea level would result in the loss of some strategic forward bases across the globe.  In 2008, the National 

Intelligence Council disclosed that 30 or more U.S. military installations were seriously threatened by rising sea levels.20  
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In particular, bases located on the East Coast of the United States are especially vulnerable to rising sea levels and 

increasingly frequent and powerful hurricanes.  For example, were sea levels to rise by one meter, Norfolk, Virginia, an 

important base of the U.S. Navy, would be flooded.  As U.S. military bases are put at risk, the ability of the military to 

protect the United States will be compromised.21 

 

Military operations 

In addition to the preparedness implications of climate change, severe weather impedes actual operations as well.  

Projected increases in storm intensity threaten to impact military installations situated in hurricane alleys, such as those 

on the East Coast of the United States.  Storms and altered weather patterns can also impact energy supplies that are 

vital to the operation of fixed military operations.  Moreover, the melting of Arctic sea ice is expanding the Northwest 

Passage.  This has significant implications for international resource conflicts, maritime shipping lanes and an increased 

scope for U.S. naval operations.22
 

 

CCOONNCCLLUUSSIIOONN  
 

Most of the public debate regarding climate change focuses on the size of the economic consequences of action and 

how these costs compare to those of inaction.  Hurricane Katrina and other extreme weather events suggest a different 

way of thinking about the issue, in which the human and larger social consequences of these events outweighed the 

aggregate economic costs, at least in the context of a large and resilient U.S. economy.  The concentrated impacts of 

such events, which are likely to be exacerbated by a changing climate, will have important national security implications, 

both in terms of a direct threat as well as broader challenges to U.S. interests in strategically important countries.  At 

home, extreme weather events could put large numbers of people in harm, damage essential infrastructure (including 

military assets), and require mobilization and diversion of military personnel.  Abroad, climate change is likely to 

promote instability in countries of strategic concern, which could lead to refugee and humanitarian crises as well as 

escalations in international conflict over resources, particularly water and food.  
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There is broad scientific consensus that our climate is changing, due primarily to the burning of fossil fuels for energy, 

deforestation, and other human activities that release greenhouse gases into our atmosphere.  The debate surrounding 

climate change action has many facets, with significant attention given to issues such as the global competitiveness of 

American industry, the effect of climate legislation on job growth, and the potential environmental impacts of non-

action.  A frequently overlooked perspective is the impact of climate change on U.S. national security. This issue brief 

attempts to fill that void, examining the national security consequences of rising sea levels and changes in temperature 

and precipitation patterns across the globe. Topics addressed include resource conflict, economic stress, population 

dislocation, humanitarian relief and military preparedness.  Other issues, such as the critical relationship between the 

U.S. energy supply (especially oil) and national security, are beyond the scope of this brief. 

 

IINNTTRROODDUUCCTTIIOONN  
 

National security is often characterized as defense against armed attack.  In reality, it is a much broader and more 

complex issue; phenomena such as infectious disease, natural disasters, and climate change all have national security 

implications.  The common factor among these issues is instability.  Maintaining stability both among and within nations 

is a proven means of conflict avoidance; instability is a threat to security. 

 

So while armed attacks have the potential to endanger large numbers of people, this is also true of climate change.  

Many experts agree that projected effects of climate change pose a threat to America’s national security because they 

function as a “threat multiplier for instability” and are interrelated with U.S. dependence on fossil fuels.1 This sentiment 

was recently echoed by the Intelligence Community (IC) in its National Intelligence Assessment on the national security 

impacts of global climate change to 2030.  In his June 2008 Congressional testimony, Thomas Fingar, Deputy Director of 

National Intelligence for Analysis and Chairman of the National Intelligence Council, said, “Climate change alone is 

unlikely to trigger state failure by 2030, but the impacts will worsen existing problems – such as poverty, social tensions, 

environmental degradation, ineffectual leadership, and weak political institutions.”2 

 

RREESSOOUURRCCEE  SSCCAARRCCIITTYY  AANNDD  CCOONNFFLLIICCTT  
 

Access to and availability of natural resources historically has been a source of conflict across countries and cultures. 

Conflicts over water resources currently are linked with persistent poverty and instability in the Middle East, Africa, and 

Asia.  As climatic changes continue, the likelihood of resource conflicts will grow as well. 
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Water access 

An adequate water supply is a basic necessity for human activities such as drinking, irrigation, and sanitation.  By 2025, 

five billion people are projected to live in water stressed countries, even without considering the potential impacts of 

climate change.3   If changes in critical sources of fresh water such as rainfall, snowmelt, and glacial melt are factored 

into projections for water stress – a likely scenario due to a changing climate – the people who already live in water 

stressed countries could see a further reduction in water availability.  In some cases the effects are already visible.  

Experts currently estimate that glaciers, from which 40 percent of the world’s population receives about half of its 

drinking water,4 have been retreating at ever faster rates due to climate change.5   Because they lack the infrastructure 

to deal with water shortages, developing countries are particularly vulnerable to political, economic and social 

instability. 

 

Food production 

Access to food is a critical stability factor.  Climate change threatens to inject instability into food production across the 

globe.  Crop ecologists project that grain production will decrease 10 percent for each 1.8°F increase in temperatures 

above past averages.6   According to the Intergovernmental Panel on Climate Change (IPCC) estimates, some African 

countries’ yields from rain-fed crops could drop by 50 percent by 2020 due to climate impacts.7  Additionally, most of 

the world’s growth in food demand will occur in areas already facing food shortages such as the Indian subcontinent and 

sub-Saharan Africa.   

 

Fresh water and food are just two examples of resources that will be affected by a changing climate.  The degree to 

which societies will experience the negative environmental and socio-economic effects of resource scarcity due to 

climate change depends in large part to their vulnerability to it.  How dependent is a given society on natural resources 

and ecosystem services?  Given a certain level of dependence, how sensitive are the resources to a changing climate? 

What is the capacity of the country to adapt to changes in availability of these resources and services?  Thus, while the 

environmental and socio-economic effects of climate change are projected to be widespread, they will not be uniformly 

distributed because of varying vulnerabilities.  Of central concern for U.S. security, however, is the reality that a majority 

of the resource impacts will be in countries with limited adaptive capacity, potentially making them particularly 

susceptible to the corrosive effects of instability. 

 

EECCOONNOOMMIICC  SSTTRREESSSSEESS  
 

Climate change will have serious implications for national economies and global markets.  While it is impossible to 

attribute economic and state failures to global climate change alone, an increasing number of experts, both scientific 

and military, believe that a changing climate will exacerbate some of the central challenges facing weak economies and 

failing states. 

 

Investment 

Climate change will require dramatic investment in infrastructure – both to preempt its effects and to rebuild 

communities after extreme weather events.  Increasingly powerful and devastating tropical storms, like Hurricane 

Katrina, can be expected to occur as climate change causes ocean temperatures to rise. 8  The damage ensuing from 

such destructive storms is financially overwhelming, and while the United States has the capacity, even if a finite one, to 

invest in prevention and rebuilding efforts, the same cannot be said for much of the developing world.  In 2009, the 

World Bank estimated that developing countries would require $75-100 billion annually during the period 2010-2050 to 

cope with the consequences of climate change.9  
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International markets  

The global financial crisis that took hold in 2009 and continued through 2010 resulted in slower economic growth 

around the world.  As markets slowly recover and financial regulations are reorganized, how the international markets 

respond is of direct relevance to U.S. national security.  Climate change has the potential to disrupt progress, especially 

in emerging economies which are more vulnerable to instability.  Economic disruptions associated with climate change 

will place increased pressure on weak nations which may therefore be unable to provide basic needs and maintain order 

for their citizens.  In his February 2009 testimony before Congress, Director of National Intelligence Admiral Dennis C. 

Blair said, “The United States depends on a smooth-functioning international system ensuring the flow of trade and 

market access to critical raw materials such as oil and gas, and security for its allies and partners.  Climate change could 

affect all of these – domestic stability in a number of key states, the opening of new sea lanes and access to raw 

materials, and the global economy more broadly – with significant geopolitical consequences.”10  This also means that 

the export markets of many countries are likely to be negatively affected. 

 

PPOOPPUULLAATTIIOONN  DDIISSLLOOCCAATTIIOONN  AANNDD  MMIIGGRRAATTIIOONN  
 

Mass migration associated with climate change will challenge the world's political, economic, social and humanitarian 

relief capabilities. For example, a sea level rise of 3 - 15 feet would displace between 150 and 400 million people.11  The 

IPCC projects that sea levels will rise between 7 and 23 inches (0.18 and 0.59 meters) above the 1980-1999 average by 

the end of this century, making it unlikely that these extreme projections will be realized in the near future.12  Regardless 

of their numbers, however, displaced populations from developing countries are expected to move both to urban areas 

in their home countries and to neighbor countries as a temporary home until a move to a developed country with 

superior economic prospects is possible.13  There are three types of migration to consider: 

 

Within a country 

Migration within a single country, from coastlines to cities for example, can result in significant economic changes – both 

positive and negative.  The United States was, for the most part, able to absorb the displacement of people from the 

Gulf Coast after Hurricane Katrina.  Developing countries that lack strong political, social, and economic infrastructures 

are likely to face entirely different effects of major population shifts.   

 

Across an international border 

Environmental destruction is a major driver of migration across international borders.  Such migration can often lead to 

intense political conflict and destabilization for both countries.  The large migration from Bangladesh to India beginning 

in the 1950s, for example, affected both the economy and political context in the regions of India that absorbed this 

population and resulted in violence between natives and migrants.14   The IPCC has estimated that with a 45 centimeter 

(17.7 inch) increase in sea level, 10.9 percent of Bangladesh will be under water and 5.5 million people may be 

displaced.15  As a result, previously existing tensions may be exacerbated if this projected sea level rise does indeed 

occur.   

 

Across large regions of the globe 

A final type of migration involves large regions of the globe.  Europe has experienced such a migration influx from North 

Africa and the Middle East since the 1960s.  The resulting shift in demographics can result in serious tensions along 

social, cultural, or religious lines, as evidenced by the 2005 civil unrest in France.  A forced evacuation of low-lying island 

nations, such as the Maldives, the Republic of the Marshall Islands, Tuvalu and Kiribati, may be necessary if they are 

rendered uninhabitable by a sea level rise of one to two meters (3.2 - 6.5 feet).16
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HHUUMMAANNIITTAARRIIAANN  RREELLIIEEFF  
 

The need for increased international aid is likely to be one of the most significant effects of climate change.  Since the 

1970s, the number of people affected globally by natural disasters has increased by about 50,000 to 60,000 people per 

decade.17  The number of reported disasters has also increased from an average annual total of 90 in the 1970s to 

almost 450 per year in this current decade.  The impetus to provide funding in the wake of such domestic and 

international disasters, which is both moral and strategic, will come under intense scrutiny and pressure given America’s 

own long-term budget scenario. Difficult choices will have to be made over competing trade-offs and priorities.  

Significant aid is likely to be required due to the following effects of climate change: 

 

Weather intensification 

The increased intensity of tropical cyclones, hurricanes, and other extreme weather events will result in greater 

infrastructure damage and economic losses. 

 

Flooding and drought 

It is very likely that there will be more frequent and intense drought and wildfire occurrences as a result of changing 

weather patterns and mid-continental drying.  Because the landmass of the Indian subcontinent is expected to warm, 

scientists anticipate this will heighten the impact of monsoon rains and associated flooding of low-lying areas. 

 

Shifting pattern of disease  

Disease vectors will be altered in a warmer world, causing new worldwide health challenges.  Public health experts 

project that between 90 and 200 million people could become more vulnerable to malaria, 1.4 billion could experience 

greater risk of dengue fever, and the number of children vulnerable to diarrheal diseases – the number one killer of 

children – will increase significantly.18 

 

MMIILLIITTAARRYY  PPRREEPPAARREEDDNNEESSSS  
 

The impacts of climate change on resource competition, economic development, population migration, and 

humanitarian issues will force changes in U.S. use of its military power.  Climate change also will force change in how the 

United States operates its forces around the world; changes will affect ground operations and logistics as well as 

operations at sea and in the air.  Sea level rise threatens large investments in U.S. facilities around the world.  

Desertification and shifts in the availability of water can change logistic patterns drastically for all U.S. forces.  This 

section highlights some of the primary military preparedness issues that will confront the United States as a result of a 

changing climate.  

 

Weapons systems and platforms 

According to CNA’s 2007 report, “Operating equipment in extreme environmental conditions increases maintenance 

requirements – at considerable cost – and dramatically reduces the service life of equipment.”19 Increased 

desertification, rising sea levels, and warmer temperatures in the Middle East, where the United States is projected to 

have a continued presence, will put U.S. military preparedness at risk.  Equipment will require heightened maintenance 

to ensure adequate response times. 

 

Bases threatened by rising sea levels 

A rise in sea level would result in the loss of some strategic forward bases across the globe.  In 2008, the National 

Intelligence Council disclosed that 30 or more U.S. military installations were seriously threatened by rising sea levels.20  
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In particular, bases located on the East Coast of the United States are especially vulnerable to rising sea levels and 

increasingly frequent and powerful hurricanes.  For example, were sea levels to rise by one meter, Norfolk, Virginia, an 

important base of the U.S. Navy, would be flooded.  As U.S. military bases are put at risk, the ability of the military to 

protect the United States will be compromised.21 

 

Military operations 

In addition to the preparedness implications of climate change, severe weather impedes actual operations as well.  

Projected increases in storm intensity threaten to impact military installations situated in hurricane alleys, such as those 

on the East Coast of the United States.  Storms and altered weather patterns can also impact energy supplies that are 

vital to the operation of fixed military operations.  Moreover, the melting of Arctic sea ice is expanding the Northwest 

Passage.  This has significant implications for international resource conflicts, maritime shipping lanes and an increased 

scope for U.S. naval operations.22
 

 

CCOONNCCLLUUSSIIOONN  
 

Most of the public debate regarding climate change focuses on the size of the economic consequences of action and 

how these costs compare to those of inaction.  Hurricane Katrina and other extreme weather events suggest a different 

way of thinking about the issue, in which the human and larger social consequences of these events outweighed the 

aggregate economic costs, at least in the context of a large and resilient U.S. economy.  The concentrated impacts of 

such events, which are likely to be exacerbated by a changing climate, will have important national security implications, 

both in terms of a direct threat as well as broader challenges to U.S. interests in strategically important countries.  At 

home, extreme weather events could put large numbers of people in harm, damage essential infrastructure (including 

military assets), and require mobilization and diversion of military personnel.  Abroad, climate change is likely to 

promote instability in countries of strategic concern, which could lead to refugee and humanitarian crises as well as 

escalations in international conflict over resources, particularly water and food.  
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There is broad scientific consensus that our climate is changing, due primarily to the burning of fossil fuels for energy, 

deforestation, and other human activities that release greenhouse gases into our atmosphere.  The debate surrounding 

climate change action has many facets, with significant attention given to issues such as the global competitiveness of 

American industry, the effect of climate legislation on job growth, and the potential environmental impacts of non-

action.  A frequently overlooked perspective is the impact of climate change on U.S. national security. This issue brief 

attempts to fill that void, examining the national security consequences of rising sea levels and changes in temperature 

and precipitation patterns across the globe. Topics addressed include resource conflict, economic stress, population 

dislocation, humanitarian relief and military preparedness.  Other issues, such as the critical relationship between the 

U.S. energy supply (especially oil) and national security, are beyond the scope of this brief. 

 

IINNTTRROODDUUCCTTIIOONN  
 

National security is often characterized as defense against armed attack.  In reality, it is a much broader and more 

complex issue; phenomena such as infectious disease, natural disasters, and climate change all have national security 

implications.  The common factor among these issues is instability.  Maintaining stability both among and within nations 

is a proven means of conflict avoidance; instability is a threat to security. 

 

So while armed attacks have the potential to endanger large numbers of people, this is also true of climate change.  

Many experts agree that projected effects of climate change pose a threat to America’s national security because they 

function as a “threat multiplier for instability” and are interrelated with U.S. dependence on fossil fuels.1 This sentiment 

was recently echoed by the Intelligence Community (IC) in its National Intelligence Assessment on the national security 

impacts of global climate change to 2030.  In his June 2008 Congressional testimony, Thomas Fingar, Deputy Director of 

National Intelligence for Analysis and Chairman of the National Intelligence Council, said, “Climate change alone is 

unlikely to trigger state failure by 2030, but the impacts will worsen existing problems – such as poverty, social tensions, 

environmental degradation, ineffectual leadership, and weak political institutions.”2 

 

RREESSOOUURRCCEE  SSCCAARRCCIITTYY  AANNDD  CCOONNFFLLIICCTT  
 

Access to and availability of natural resources historically has been a source of conflict across countries and cultures. 

Conflicts over water resources currently are linked with persistent poverty and instability in the Middle East, Africa, and 

Asia.  As climatic changes continue, the likelihood of resource conflicts will grow as well. 

 

  



 

Environmental and Energy Study Institute                                                                                                                                   2 | P a g e  

Water access 

An adequate water supply is a basic necessity for human activities such as drinking, irrigation, and sanitation.  By 2025, 

five billion people are projected to live in water stressed countries, even without considering the potential impacts of 

climate change.3   If changes in critical sources of fresh water such as rainfall, snowmelt, and glacial melt are factored 

into projections for water stress – a likely scenario due to a changing climate – the people who already live in water 

stressed countries could see a further reduction in water availability.  In some cases the effects are already visible.  

Experts currently estimate that glaciers, from which 40 percent of the world’s population receives about half of its 

drinking water,4 have been retreating at ever faster rates due to climate change.5   Because they lack the infrastructure 

to deal with water shortages, developing countries are particularly vulnerable to political, economic and social 

instability. 

 

Food production 

Access to food is a critical stability factor.  Climate change threatens to inject instability into food production across the 

globe.  Crop ecologists project that grain production will decrease 10 percent for each 1.8°F increase in temperatures 

above past averages.6   According to the Intergovernmental Panel on Climate Change (IPCC) estimates, some African 

countries’ yields from rain-fed crops could drop by 50 percent by 2020 due to climate impacts.7  Additionally, most of 

the world’s growth in food demand will occur in areas already facing food shortages such as the Indian subcontinent and 

sub-Saharan Africa.   

 

Fresh water and food are just two examples of resources that will be affected by a changing climate.  The degree to 

which societies will experience the negative environmental and socio-economic effects of resource scarcity due to 

climate change depends in large part to their vulnerability to it.  How dependent is a given society on natural resources 

and ecosystem services?  Given a certain level of dependence, how sensitive are the resources to a changing climate? 

What is the capacity of the country to adapt to changes in availability of these resources and services?  Thus, while the 

environmental and socio-economic effects of climate change are projected to be widespread, they will not be uniformly 

distributed because of varying vulnerabilities.  Of central concern for U.S. security, however, is the reality that a majority 

of the resource impacts will be in countries with limited adaptive capacity, potentially making them particularly 

susceptible to the corrosive effects of instability. 

 

EECCOONNOOMMIICC  SSTTRREESSSSEESS  
 

Climate change will have serious implications for national economies and global markets.  While it is impossible to 

attribute economic and state failures to global climate change alone, an increasing number of experts, both scientific 

and military, believe that a changing climate will exacerbate some of the central challenges facing weak economies and 

failing states. 

 

Investment 

Climate change will require dramatic investment in infrastructure – both to preempt its effects and to rebuild 

communities after extreme weather events.  Increasingly powerful and devastating tropical storms, like Hurricane 

Katrina, can be expected to occur as climate change causes ocean temperatures to rise. 8  The damage ensuing from 

such destructive storms is financially overwhelming, and while the United States has the capacity, even if a finite one, to 

invest in prevention and rebuilding efforts, the same cannot be said for much of the developing world.  In 2009, the 

World Bank estimated that developing countries would require $75-100 billion annually during the period 2010-2050 to 

cope with the consequences of climate change.9  
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International markets  

The global financial crisis that took hold in 2009 and continued through 2010 resulted in slower economic growth 

around the world.  As markets slowly recover and financial regulations are reorganized, how the international markets 

respond is of direct relevance to U.S. national security.  Climate change has the potential to disrupt progress, especially 

in emerging economies which are more vulnerable to instability.  Economic disruptions associated with climate change 

will place increased pressure on weak nations which may therefore be unable to provide basic needs and maintain order 

for their citizens.  In his February 2009 testimony before Congress, Director of National Intelligence Admiral Dennis C. 

Blair said, “The United States depends on a smooth-functioning international system ensuring the flow of trade and 

market access to critical raw materials such as oil and gas, and security for its allies and partners.  Climate change could 

affect all of these – domestic stability in a number of key states, the opening of new sea lanes and access to raw 

materials, and the global economy more broadly – with significant geopolitical consequences.”10  This also means that 

the export markets of many countries are likely to be negatively affected. 

 

PPOOPPUULLAATTIIOONN  DDIISSLLOOCCAATTIIOONN  AANNDD  MMIIGGRRAATTIIOONN  
 

Mass migration associated with climate change will challenge the world's political, economic, social and humanitarian 

relief capabilities. For example, a sea level rise of 3 - 15 feet would displace between 150 and 400 million people.11  The 

IPCC projects that sea levels will rise between 7 and 23 inches (0.18 and 0.59 meters) above the 1980-1999 average by 

the end of this century, making it unlikely that these extreme projections will be realized in the near future.12  Regardless 

of their numbers, however, displaced populations from developing countries are expected to move both to urban areas 

in their home countries and to neighbor countries as a temporary home until a move to a developed country with 

superior economic prospects is possible.13  There are three types of migration to consider: 

 

Within a country 

Migration within a single country, from coastlines to cities for example, can result in significant economic changes – both 

positive and negative.  The United States was, for the most part, able to absorb the displacement of people from the 

Gulf Coast after Hurricane Katrina.  Developing countries that lack strong political, social, and economic infrastructures 

are likely to face entirely different effects of major population shifts.   

 

Across an international border 

Environmental destruction is a major driver of migration across international borders.  Such migration can often lead to 

intense political conflict and destabilization for both countries.  The large migration from Bangladesh to India beginning 

in the 1950s, for example, affected both the economy and political context in the regions of India that absorbed this 

population and resulted in violence between natives and migrants.14   The IPCC has estimated that with a 45 centimeter 

(17.7 inch) increase in sea level, 10.9 percent of Bangladesh will be under water and 5.5 million people may be 

displaced.15  As a result, previously existing tensions may be exacerbated if this projected sea level rise does indeed 

occur.   

 

Across large regions of the globe 

A final type of migration involves large regions of the globe.  Europe has experienced such a migration influx from North 

Africa and the Middle East since the 1960s.  The resulting shift in demographics can result in serious tensions along 

social, cultural, or religious lines, as evidenced by the 2005 civil unrest in France.  A forced evacuation of low-lying island 

nations, such as the Maldives, the Republic of the Marshall Islands, Tuvalu and Kiribati, may be necessary if they are 

rendered uninhabitable by a sea level rise of one to two meters (3.2 - 6.5 feet).16
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HHUUMMAANNIITTAARRIIAANN  RREELLIIEEFF  
 

The need for increased international aid is likely to be one of the most significant effects of climate change.  Since the 

1970s, the number of people affected globally by natural disasters has increased by about 50,000 to 60,000 people per 

decade.17  The number of reported disasters has also increased from an average annual total of 90 in the 1970s to 

almost 450 per year in this current decade.  The impetus to provide funding in the wake of such domestic and 

international disasters, which is both moral and strategic, will come under intense scrutiny and pressure given America’s 

own long-term budget scenario. Difficult choices will have to be made over competing trade-offs and priorities.  

Significant aid is likely to be required due to the following effects of climate change: 

 

Weather intensification 

The increased intensity of tropical cyclones, hurricanes, and other extreme weather events will result in greater 

infrastructure damage and economic losses. 

 

Flooding and drought 

It is very likely that there will be more frequent and intense drought and wildfire occurrences as a result of changing 

weather patterns and mid-continental drying.  Because the landmass of the Indian subcontinent is expected to warm, 

scientists anticipate this will heighten the impact of monsoon rains and associated flooding of low-lying areas. 

 

Shifting pattern of disease  

Disease vectors will be altered in a warmer world, causing new worldwide health challenges.  Public health experts 

project that between 90 and 200 million people could become more vulnerable to malaria, 1.4 billion could experience 

greater risk of dengue fever, and the number of children vulnerable to diarrheal diseases – the number one killer of 

children – will increase significantly.18 

 

MMIILLIITTAARRYY  PPRREEPPAARREEDDNNEESSSS  
 

The impacts of climate change on resource competition, economic development, population migration, and 

humanitarian issues will force changes in U.S. use of its military power.  Climate change also will force change in how the 

United States operates its forces around the world; changes will affect ground operations and logistics as well as 

operations at sea and in the air.  Sea level rise threatens large investments in U.S. facilities around the world.  

Desertification and shifts in the availability of water can change logistic patterns drastically for all U.S. forces.  This 

section highlights some of the primary military preparedness issues that will confront the United States as a result of a 

changing climate.  

 

Weapons systems and platforms 

According to CNA’s 2007 report, “Operating equipment in extreme environmental conditions increases maintenance 

requirements – at considerable cost – and dramatically reduces the service life of equipment.”19 Increased 

desertification, rising sea levels, and warmer temperatures in the Middle East, where the United States is projected to 

have a continued presence, will put U.S. military preparedness at risk.  Equipment will require heightened maintenance 

to ensure adequate response times. 

 

Bases threatened by rising sea levels 

A rise in sea level would result in the loss of some strategic forward bases across the globe.  In 2008, the National 

Intelligence Council disclosed that 30 or more U.S. military installations were seriously threatened by rising sea levels.20  
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In particular, bases located on the East Coast of the United States are especially vulnerable to rising sea levels and 

increasingly frequent and powerful hurricanes.  For example, were sea levels to rise by one meter, Norfolk, Virginia, an 

important base of the U.S. Navy, would be flooded.  As U.S. military bases are put at risk, the ability of the military to 

protect the United States will be compromised.21 

 

Military operations 

In addition to the preparedness implications of climate change, severe weather impedes actual operations as well.  

Projected increases in storm intensity threaten to impact military installations situated in hurricane alleys, such as those 

on the East Coast of the United States.  Storms and altered weather patterns can also impact energy supplies that are 

vital to the operation of fixed military operations.  Moreover, the melting of Arctic sea ice is expanding the Northwest 

Passage.  This has significant implications for international resource conflicts, maritime shipping lanes and an increased 

scope for U.S. naval operations.22
 

 

CCOONNCCLLUUSSIIOONN  
 

Most of the public debate regarding climate change focuses on the size of the economic consequences of action and 

how these costs compare to those of inaction.  Hurricane Katrina and other extreme weather events suggest a different 

way of thinking about the issue, in which the human and larger social consequences of these events outweighed the 

aggregate economic costs, at least in the context of a large and resilient U.S. economy.  The concentrated impacts of 

such events, which are likely to be exacerbated by a changing climate, will have important national security implications, 

both in terms of a direct threat as well as broader challenges to U.S. interests in strategically important countries.  At 

home, extreme weather events could put large numbers of people in harm, damage essential infrastructure (including 

military assets), and require mobilization and diversion of military personnel.  Abroad, climate change is likely to 

promote instability in countries of strategic concern, which could lead to refugee and humanitarian crises as well as 

escalations in international conflict over resources, particularly water and food.  
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There is broad scientific consensus that our climate is changing, due primarily to the burning of fossil fuels for energy, 

deforestation, and other human activities that release greenhouse gases into our atmosphere.  The debate surrounding 

climate change action has many facets, with significant attention given to issues such as the global competitiveness of 

American industry, the effect of climate legislation on job growth, and the potential environmental impacts of non-

action.  A frequently overlooked perspective is the impact of climate change on U.S. national security. This issue brief 

attempts to fill that void, examining the national security consequences of rising sea levels and changes in temperature 

and precipitation patterns across the globe. Topics addressed include resource conflict, economic stress, population 

dislocation, humanitarian relief and military preparedness.  Other issues, such as the critical relationship between the 

U.S. energy supply (especially oil) and national security, are beyond the scope of this brief. 

 

IINNTTRROODDUUCCTTIIOONN  
 

National security is often characterized as defense against armed attack.  In reality, it is a much broader and more 

complex issue; phenomena such as infectious disease, natural disasters, and climate change all have national security 

implications.  The common factor among these issues is instability.  Maintaining stability both among and within nations 

is a proven means of conflict avoidance; instability is a threat to security. 

 

So while armed attacks have the potential to endanger large numbers of people, this is also true of climate change.  

Many experts agree that projected effects of climate change pose a threat to America’s national security because they 

function as a “threat multiplier for instability” and are interrelated with U.S. dependence on fossil fuels.1 This sentiment 

was recently echoed by the Intelligence Community (IC) in its National Intelligence Assessment on the national security 

impacts of global climate change to 2030.  In his June 2008 Congressional testimony, Thomas Fingar, Deputy Director of 

National Intelligence for Analysis and Chairman of the National Intelligence Council, said, “Climate change alone is 

unlikely to trigger state failure by 2030, but the impacts will worsen existing problems – such as poverty, social tensions, 

environmental degradation, ineffectual leadership, and weak political institutions.”2 

 

RREESSOOUURRCCEE  SSCCAARRCCIITTYY  AANNDD  CCOONNFFLLIICCTT  
 

Access to and availability of natural resources historically has been a source of conflict across countries and cultures. 

Conflicts over water resources currently are linked with persistent poverty and instability in the Middle East, Africa, and 

Asia.  As climatic changes continue, the likelihood of resource conflicts will grow as well. 
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Water access 

An adequate water supply is a basic necessity for human activities such as drinking, irrigation, and sanitation.  By 2025, 

five billion people are projected to live in water stressed countries, even without considering the potential impacts of 

climate change.3   If changes in critical sources of fresh water such as rainfall, snowmelt, and glacial melt are factored 

into projections for water stress – a likely scenario due to a changing climate – the people who already live in water 

stressed countries could see a further reduction in water availability.  In some cases the effects are already visible.  

Experts currently estimate that glaciers, from which 40 percent of the world’s population receives about half of its 

drinking water,4 have been retreating at ever faster rates due to climate change.5   Because they lack the infrastructure 

to deal with water shortages, developing countries are particularly vulnerable to political, economic and social 

instability. 

 

Food production 

Access to food is a critical stability factor.  Climate change threatens to inject instability into food production across the 

globe.  Crop ecologists project that grain production will decrease 10 percent for each 1.8°F increase in temperatures 

above past averages.6   According to the Intergovernmental Panel on Climate Change (IPCC) estimates, some African 

countries’ yields from rain-fed crops could drop by 50 percent by 2020 due to climate impacts.7  Additionally, most of 

the world’s growth in food demand will occur in areas already facing food shortages such as the Indian subcontinent and 

sub-Saharan Africa.   

 

Fresh water and food are just two examples of resources that will be affected by a changing climate.  The degree to 

which societies will experience the negative environmental and socio-economic effects of resource scarcity due to 

climate change depends in large part to their vulnerability to it.  How dependent is a given society on natural resources 

and ecosystem services?  Given a certain level of dependence, how sensitive are the resources to a changing climate? 

What is the capacity of the country to adapt to changes in availability of these resources and services?  Thus, while the 

environmental and socio-economic effects of climate change are projected to be widespread, they will not be uniformly 

distributed because of varying vulnerabilities.  Of central concern for U.S. security, however, is the reality that a majority 

of the resource impacts will be in countries with limited adaptive capacity, potentially making them particularly 

susceptible to the corrosive effects of instability. 

 

EECCOONNOOMMIICC  SSTTRREESSSSEESS  
 

Climate change will have serious implications for national economies and global markets.  While it is impossible to 

attribute economic and state failures to global climate change alone, an increasing number of experts, both scientific 

and military, believe that a changing climate will exacerbate some of the central challenges facing weak economies and 

failing states. 

 

Investment 

Climate change will require dramatic investment in infrastructure – both to preempt its effects and to rebuild 

communities after extreme weather events.  Increasingly powerful and devastating tropical storms, like Hurricane 

Katrina, can be expected to occur as climate change causes ocean temperatures to rise. 8  The damage ensuing from 

such destructive storms is financially overwhelming, and while the United States has the capacity, even if a finite one, to 

invest in prevention and rebuilding efforts, the same cannot be said for much of the developing world.  In 2009, the 

World Bank estimated that developing countries would require $75-100 billion annually during the period 2010-2050 to 

cope with the consequences of climate change.9  
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International markets  

The global financial crisis that took hold in 2009 and continued through 2010 resulted in slower economic growth 

around the world.  As markets slowly recover and financial regulations are reorganized, how the international markets 

respond is of direct relevance to U.S. national security.  Climate change has the potential to disrupt progress, especially 

in emerging economies which are more vulnerable to instability.  Economic disruptions associated with climate change 

will place increased pressure on weak nations which may therefore be unable to provide basic needs and maintain order 

for their citizens.  In his February 2009 testimony before Congress, Director of National Intelligence Admiral Dennis C. 

Blair said, “The United States depends on a smooth-functioning international system ensuring the flow of trade and 

market access to critical raw materials such as oil and gas, and security for its allies and partners.  Climate change could 

affect all of these – domestic stability in a number of key states, the opening of new sea lanes and access to raw 

materials, and the global economy more broadly – with significant geopolitical consequences.”10  This also means that 

the export markets of many countries are likely to be negatively affected. 

 

PPOOPPUULLAATTIIOONN  DDIISSLLOOCCAATTIIOONN  AANNDD  MMIIGGRRAATTIIOONN  
 

Mass migration associated with climate change will challenge the world's political, economic, social and humanitarian 

relief capabilities. For example, a sea level rise of 3 - 15 feet would displace between 150 and 400 million people.11  The 

IPCC projects that sea levels will rise between 7 and 23 inches (0.18 and 0.59 meters) above the 1980-1999 average by 

the end of this century, making it unlikely that these extreme projections will be realized in the near future.12  Regardless 

of their numbers, however, displaced populations from developing countries are expected to move both to urban areas 

in their home countries and to neighbor countries as a temporary home until a move to a developed country with 

superior economic prospects is possible.13  There are three types of migration to consider: 

 

Within a country 

Migration within a single country, from coastlines to cities for example, can result in significant economic changes – both 

positive and negative.  The United States was, for the most part, able to absorb the displacement of people from the 

Gulf Coast after Hurricane Katrina.  Developing countries that lack strong political, social, and economic infrastructures 

are likely to face entirely different effects of major population shifts.   

 

Across an international border 

Environmental destruction is a major driver of migration across international borders.  Such migration can often lead to 

intense political conflict and destabilization for both countries.  The large migration from Bangladesh to India beginning 

in the 1950s, for example, affected both the economy and political context in the regions of India that absorbed this 

population and resulted in violence between natives and migrants.14   The IPCC has estimated that with a 45 centimeter 

(17.7 inch) increase in sea level, 10.9 percent of Bangladesh will be under water and 5.5 million people may be 

displaced.15  As a result, previously existing tensions may be exacerbated if this projected sea level rise does indeed 

occur.   

 

Across large regions of the globe 

A final type of migration involves large regions of the globe.  Europe has experienced such a migration influx from North 

Africa and the Middle East since the 1960s.  The resulting shift in demographics can result in serious tensions along 

social, cultural, or religious lines, as evidenced by the 2005 civil unrest in France.  A forced evacuation of low-lying island 

nations, such as the Maldives, the Republic of the Marshall Islands, Tuvalu and Kiribati, may be necessary if they are 

rendered uninhabitable by a sea level rise of one to two meters (3.2 - 6.5 feet).16
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HHUUMMAANNIITTAARRIIAANN  RREELLIIEEFF  
 

The need for increased international aid is likely to be one of the most significant effects of climate change.  Since the 

1970s, the number of people affected globally by natural disasters has increased by about 50,000 to 60,000 people per 

decade.17  The number of reported disasters has also increased from an average annual total of 90 in the 1970s to 

almost 450 per year in this current decade.  The impetus to provide funding in the wake of such domestic and 

international disasters, which is both moral and strategic, will come under intense scrutiny and pressure given America’s 

own long-term budget scenario. Difficult choices will have to be made over competing trade-offs and priorities.  

Significant aid is likely to be required due to the following effects of climate change: 

 

Weather intensification 

The increased intensity of tropical cyclones, hurricanes, and other extreme weather events will result in greater 

infrastructure damage and economic losses. 

 

Flooding and drought 

It is very likely that there will be more frequent and intense drought and wildfire occurrences as a result of changing 

weather patterns and mid-continental drying.  Because the landmass of the Indian subcontinent is expected to warm, 

scientists anticipate this will heighten the impact of monsoon rains and associated flooding of low-lying areas. 

 

Shifting pattern of disease  

Disease vectors will be altered in a warmer world, causing new worldwide health challenges.  Public health experts 

project that between 90 and 200 million people could become more vulnerable to malaria, 1.4 billion could experience 

greater risk of dengue fever, and the number of children vulnerable to diarrheal diseases – the number one killer of 

children – will increase significantly.18 

 

MMIILLIITTAARRYY  PPRREEPPAARREEDDNNEESSSS  
 

The impacts of climate change on resource competition, economic development, population migration, and 

humanitarian issues will force changes in U.S. use of its military power.  Climate change also will force change in how the 

United States operates its forces around the world; changes will affect ground operations and logistics as well as 

operations at sea and in the air.  Sea level rise threatens large investments in U.S. facilities around the world.  

Desertification and shifts in the availability of water can change logistic patterns drastically for all U.S. forces.  This 

section highlights some of the primary military preparedness issues that will confront the United States as a result of a 

changing climate.  

 

Weapons systems and platforms 

According to CNA’s 2007 report, “Operating equipment in extreme environmental conditions increases maintenance 

requirements – at considerable cost – and dramatically reduces the service life of equipment.”19 Increased 

desertification, rising sea levels, and warmer temperatures in the Middle East, where the United States is projected to 

have a continued presence, will put U.S. military preparedness at risk.  Equipment will require heightened maintenance 

to ensure adequate response times. 

 

Bases threatened by rising sea levels 

A rise in sea level would result in the loss of some strategic forward bases across the globe.  In 2008, the National 

Intelligence Council disclosed that 30 or more U.S. military installations were seriously threatened by rising sea levels.20  



 

Environmental and Energy Study Institute                                                                                                                                   5 | P a g e  

In particular, bases located on the East Coast of the United States are especially vulnerable to rising sea levels and 

increasingly frequent and powerful hurricanes.  For example, were sea levels to rise by one meter, Norfolk, Virginia, an 

important base of the U.S. Navy, would be flooded.  As U.S. military bases are put at risk, the ability of the military to 

protect the United States will be compromised.21 

 

Military operations 

In addition to the preparedness implications of climate change, severe weather impedes actual operations as well.  

Projected increases in storm intensity threaten to impact military installations situated in hurricane alleys, such as those 

on the East Coast of the United States.  Storms and altered weather patterns can also impact energy supplies that are 

vital to the operation of fixed military operations.  Moreover, the melting of Arctic sea ice is expanding the Northwest 

Passage.  This has significant implications for international resource conflicts, maritime shipping lanes and an increased 

scope for U.S. naval operations.22
 

 

CCOONNCCLLUUSSIIOONN  
 

Most of the public debate regarding climate change focuses on the size of the economic consequences of action and 

how these costs compare to those of inaction.  Hurricane Katrina and other extreme weather events suggest a different 

way of thinking about the issue, in which the human and larger social consequences of these events outweighed the 

aggregate economic costs, at least in the context of a large and resilient U.S. economy.  The concentrated impacts of 

such events, which are likely to be exacerbated by a changing climate, will have important national security implications, 

both in terms of a direct threat as well as broader challenges to U.S. interests in strategically important countries.  At 

home, extreme weather events could put large numbers of people in harm, damage essential infrastructure (including 

military assets), and require mobilization and diversion of military personnel.  Abroad, climate change is likely to 

promote instability in countries of strategic concern, which could lead to refugee and humanitarian crises as well as 

escalations in international conflict over resources, particularly water and food.  
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Climate Change Impacts and National Security 
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There is broad scientific consensus that our climate is changing, due primarily to the burning of fossil fuels for energy, 

deforestation, and other human activities that release greenhouse gases into our atmosphere.  The debate surrounding 

climate change action has many facets, with significant attention given to issues such as the global competitiveness of 

American industry, the effect of climate legislation on job growth, and the potential environmental impacts of non-

action.  A frequently overlooked perspective is the impact of climate change on U.S. national security. This issue brief 

attempts to fill that void, examining the national security consequences of rising sea levels and changes in temperature 

and precipitation patterns across the globe. Topics addressed include resource conflict, economic stress, population 

dislocation, humanitarian relief and military preparedness.  Other issues, such as the critical relationship between the 

U.S. energy supply (especially oil) and national security, are beyond the scope of this brief. 

 

IINNTTRROODDUUCCTTIIOONN  
 

National security is often characterized as defense against armed attack.  In reality, it is a much broader and more 

complex issue; phenomena such as infectious disease, natural disasters, and climate change all have national security 

implications.  The common factor among these issues is instability.  Maintaining stability both among and within nations 

is a proven means of conflict avoidance; instability is a threat to security. 

 

So while armed attacks have the potential to endanger large numbers of people, this is also true of climate change.  

Many experts agree that projected effects of climate change pose a threat to America’s national security because they 

function as a “threat multiplier for instability” and are interrelated with U.S. dependence on fossil fuels.1 This sentiment 

was recently echoed by the Intelligence Community (IC) in its National Intelligence Assessment on the national security 

impacts of global climate change to 2030.  In his June 2008 Congressional testimony, Thomas Fingar, Deputy Director of 

National Intelligence for Analysis and Chairman of the National Intelligence Council, said, “Climate change alone is 

unlikely to trigger state failure by 2030, but the impacts will worsen existing problems – such as poverty, social tensions, 

environmental degradation, ineffectual leadership, and weak political institutions.”2 

 

RREESSOOUURRCCEE  SSCCAARRCCIITTYY  AANNDD  CCOONNFFLLIICCTT  
 

Access to and availability of natural resources historically has been a source of conflict across countries and cultures. 

Conflicts over water resources currently are linked with persistent poverty and instability in the Middle East, Africa, and 

Asia.  As climatic changes continue, the likelihood of resource conflicts will grow as well. 
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Water access 

An adequate water supply is a basic necessity for human activities such as drinking, irrigation, and sanitation.  By 2025, 

five billion people are projected to live in water stressed countries, even without considering the potential impacts of 

climate change.3   If changes in critical sources of fresh water such as rainfall, snowmelt, and glacial melt are factored 

into projections for water stress – a likely scenario due to a changing climate – the people who already live in water 

stressed countries could see a further reduction in water availability.  In some cases the effects are already visible.  

Experts currently estimate that glaciers, from which 40 percent of the world’s population receives about half of its 

drinking water,4 have been retreating at ever faster rates due to climate change.5   Because they lack the infrastructure 

to deal with water shortages, developing countries are particularly vulnerable to political, economic and social 

instability. 

 

Food production 

Access to food is a critical stability factor.  Climate change threatens to inject instability into food production across the 

globe.  Crop ecologists project that grain production will decrease 10 percent for each 1.8°F increase in temperatures 

above past averages.6   According to the Intergovernmental Panel on Climate Change (IPCC) estimates, some African 

countries’ yields from rain-fed crops could drop by 50 percent by 2020 due to climate impacts.7  Additionally, most of 

the world’s growth in food demand will occur in areas already facing food shortages such as the Indian subcontinent and 

sub-Saharan Africa.   

 

Fresh water and food are just two examples of resources that will be affected by a changing climate.  The degree to 

which societies will experience the negative environmental and socio-economic effects of resource scarcity due to 

climate change depends in large part to their vulnerability to it.  How dependent is a given society on natural resources 

and ecosystem services?  Given a certain level of dependence, how sensitive are the resources to a changing climate? 

What is the capacity of the country to adapt to changes in availability of these resources and services?  Thus, while the 

environmental and socio-economic effects of climate change are projected to be widespread, they will not be uniformly 

distributed because of varying vulnerabilities.  Of central concern for U.S. security, however, is the reality that a majority 

of the resource impacts will be in countries with limited adaptive capacity, potentially making them particularly 

susceptible to the corrosive effects of instability. 

 

EECCOONNOOMMIICC  SSTTRREESSSSEESS  
 

Climate change will have serious implications for national economies and global markets.  While it is impossible to 

attribute economic and state failures to global climate change alone, an increasing number of experts, both scientific 

and military, believe that a changing climate will exacerbate some of the central challenges facing weak economies and 

failing states. 

 

Investment 

Climate change will require dramatic investment in infrastructure – both to preempt its effects and to rebuild 

communities after extreme weather events.  Increasingly powerful and devastating tropical storms, like Hurricane 

Katrina, can be expected to occur as climate change causes ocean temperatures to rise. 8  The damage ensuing from 

such destructive storms is financially overwhelming, and while the United States has the capacity, even if a finite one, to 

invest in prevention and rebuilding efforts, the same cannot be said for much of the developing world.  In 2009, the 

World Bank estimated that developing countries would require $75-100 billion annually during the period 2010-2050 to 

cope with the consequences of climate change.9  
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International markets  

The global financial crisis that took hold in 2009 and continued through 2010 resulted in slower economic growth 

around the world.  As markets slowly recover and financial regulations are reorganized, how the international markets 

respond is of direct relevance to U.S. national security.  Climate change has the potential to disrupt progress, especially 

in emerging economies which are more vulnerable to instability.  Economic disruptions associated with climate change 

will place increased pressure on weak nations which may therefore be unable to provide basic needs and maintain order 

for their citizens.  In his February 2009 testimony before Congress, Director of National Intelligence Admiral Dennis C. 

Blair said, “The United States depends on a smooth-functioning international system ensuring the flow of trade and 

market access to critical raw materials such as oil and gas, and security for its allies and partners.  Climate change could 

affect all of these – domestic stability in a number of key states, the opening of new sea lanes and access to raw 

materials, and the global economy more broadly – with significant geopolitical consequences.”10  This also means that 

the export markets of many countries are likely to be negatively affected. 

 

PPOOPPUULLAATTIIOONN  DDIISSLLOOCCAATTIIOONN  AANNDD  MMIIGGRRAATTIIOONN  
 

Mass migration associated with climate change will challenge the world's political, economic, social and humanitarian 

relief capabilities. For example, a sea level rise of 3 - 15 feet would displace between 150 and 400 million people.11  The 

IPCC projects that sea levels will rise between 7 and 23 inches (0.18 and 0.59 meters) above the 1980-1999 average by 

the end of this century, making it unlikely that these extreme projections will be realized in the near future.12  Regardless 

of their numbers, however, displaced populations from developing countries are expected to move both to urban areas 

in their home countries and to neighbor countries as a temporary home until a move to a developed country with 

superior economic prospects is possible.13  There are three types of migration to consider: 

 

Within a country 

Migration within a single country, from coastlines to cities for example, can result in significant economic changes – both 

positive and negative.  The United States was, for the most part, able to absorb the displacement of people from the 

Gulf Coast after Hurricane Katrina.  Developing countries that lack strong political, social, and economic infrastructures 

are likely to face entirely different effects of major population shifts.   

 

Across an international border 

Environmental destruction is a major driver of migration across international borders.  Such migration can often lead to 

intense political conflict and destabilization for both countries.  The large migration from Bangladesh to India beginning 

in the 1950s, for example, affected both the economy and political context in the regions of India that absorbed this 

population and resulted in violence between natives and migrants.14   The IPCC has estimated that with a 45 centimeter 

(17.7 inch) increase in sea level, 10.9 percent of Bangladesh will be under water and 5.5 million people may be 

displaced.15  As a result, previously existing tensions may be exacerbated if this projected sea level rise does indeed 

occur.   

 

Across large regions of the globe 

A final type of migration involves large regions of the globe.  Europe has experienced such a migration influx from North 

Africa and the Middle East since the 1960s.  The resulting shift in demographics can result in serious tensions along 

social, cultural, or religious lines, as evidenced by the 2005 civil unrest in France.  A forced evacuation of low-lying island 

nations, such as the Maldives, the Republic of the Marshall Islands, Tuvalu and Kiribati, may be necessary if they are 

rendered uninhabitable by a sea level rise of one to two meters (3.2 - 6.5 feet).16
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HHUUMMAANNIITTAARRIIAANN  RREELLIIEEFF  
 

The need for increased international aid is likely to be one of the most significant effects of climate change.  Since the 

1970s, the number of people affected globally by natural disasters has increased by about 50,000 to 60,000 people per 

decade.17  The number of reported disasters has also increased from an average annual total of 90 in the 1970s to 

almost 450 per year in this current decade.  The impetus to provide funding in the wake of such domestic and 

international disasters, which is both moral and strategic, will come under intense scrutiny and pressure given America’s 

own long-term budget scenario. Difficult choices will have to be made over competing trade-offs and priorities.  

Significant aid is likely to be required due to the following effects of climate change: 

 

Weather intensification 

The increased intensity of tropical cyclones, hurricanes, and other extreme weather events will result in greater 

infrastructure damage and economic losses. 

 

Flooding and drought 

It is very likely that there will be more frequent and intense drought and wildfire occurrences as a result of changing 

weather patterns and mid-continental drying.  Because the landmass of the Indian subcontinent is expected to warm, 

scientists anticipate this will heighten the impact of monsoon rains and associated flooding of low-lying areas. 

 

Shifting pattern of disease  

Disease vectors will be altered in a warmer world, causing new worldwide health challenges.  Public health experts 

project that between 90 and 200 million people could become more vulnerable to malaria, 1.4 billion could experience 

greater risk of dengue fever, and the number of children vulnerable to diarrheal diseases – the number one killer of 

children – will increase significantly.18 

 

MMIILLIITTAARRYY  PPRREEPPAARREEDDNNEESSSS  
 

The impacts of climate change on resource competition, economic development, population migration, and 

humanitarian issues will force changes in U.S. use of its military power.  Climate change also will force change in how the 

United States operates its forces around the world; changes will affect ground operations and logistics as well as 

operations at sea and in the air.  Sea level rise threatens large investments in U.S. facilities around the world.  

Desertification and shifts in the availability of water can change logistic patterns drastically for all U.S. forces.  This 

section highlights some of the primary military preparedness issues that will confront the United States as a result of a 

changing climate.  

 

Weapons systems and platforms 

According to CNA’s 2007 report, “Operating equipment in extreme environmental conditions increases maintenance 

requirements – at considerable cost – and dramatically reduces the service life of equipment.”19 Increased 

desertification, rising sea levels, and warmer temperatures in the Middle East, where the United States is projected to 

have a continued presence, will put U.S. military preparedness at risk.  Equipment will require heightened maintenance 

to ensure adequate response times. 

 

Bases threatened by rising sea levels 

A rise in sea level would result in the loss of some strategic forward bases across the globe.  In 2008, the National 

Intelligence Council disclosed that 30 or more U.S. military installations were seriously threatened by rising sea levels.20  
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In particular, bases located on the East Coast of the United States are especially vulnerable to rising sea levels and 

increasingly frequent and powerful hurricanes.  For example, were sea levels to rise by one meter, Norfolk, Virginia, an 

important base of the U.S. Navy, would be flooded.  As U.S. military bases are put at risk, the ability of the military to 

protect the United States will be compromised.21 

 

Military operations 

In addition to the preparedness implications of climate change, severe weather impedes actual operations as well.  

Projected increases in storm intensity threaten to impact military installations situated in hurricane alleys, such as those 

on the East Coast of the United States.  Storms and altered weather patterns can also impact energy supplies that are 

vital to the operation of fixed military operations.  Moreover, the melting of Arctic sea ice is expanding the Northwest 

Passage.  This has significant implications for international resource conflicts, maritime shipping lanes and an increased 

scope for U.S. naval operations.22
 

 

CCOONNCCLLUUSSIIOONN  
 

Most of the public debate regarding climate change focuses on the size of the economic consequences of action and 

how these costs compare to those of inaction.  Hurricane Katrina and other extreme weather events suggest a different 

way of thinking about the issue, in which the human and larger social consequences of these events outweighed the 

aggregate economic costs, at least in the context of a large and resilient U.S. economy.  The concentrated impacts of 

such events, which are likely to be exacerbated by a changing climate, will have important national security implications, 

both in terms of a direct threat as well as broader challenges to U.S. interests in strategically important countries.  At 

home, extreme weather events could put large numbers of people in harm, damage essential infrastructure (including 

military assets), and require mobilization and diversion of military personnel.  Abroad, climate change is likely to 

promote instability in countries of strategic concern, which could lead to refugee and humanitarian crises as well as 

escalations in international conflict over resources, particularly water and food.  
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There is broad scientific consensus that our climate is changing, due primarily to the burning of fossil fuels for energy, 

deforestation, and other human activities that release greenhouse gases into our atmosphere.  The debate surrounding 

climate change action has many facets, with significant attention given to issues such as the global competitiveness of 

American industry, the effect of climate legislation on job growth, and the potential environmental impacts of non-

action.  A frequently overlooked perspective is the impact of climate change on U.S. national security. This issue brief 

attempts to fill that void, examining the national security consequences of rising sea levels and changes in temperature 

and precipitation patterns across the globe. Topics addressed include resource conflict, economic stress, population 

dislocation, humanitarian relief and military preparedness.  Other issues, such as the critical relationship between the 

U.S. energy supply (especially oil) and national security, are beyond the scope of this brief. 

 

IINNTTRROODDUUCCTTIIOONN  
 

National security is often characterized as defense against armed attack.  In reality, it is a much broader and more 

complex issue; phenomena such as infectious disease, natural disasters, and climate change all have national security 

implications.  The common factor among these issues is instability.  Maintaining stability both among and within nations 

is a proven means of conflict avoidance; instability is a threat to security. 

 

So while armed attacks have the potential to endanger large numbers of people, this is also true of climate change.  

Many experts agree that projected effects of climate change pose a threat to America’s national security because they 

function as a “threat multiplier for instability” and are interrelated with U.S. dependence on fossil fuels.1 This sentiment 

was recently echoed by the Intelligence Community (IC) in its National Intelligence Assessment on the national security 

impacts of global climate change to 2030.  In his June 2008 Congressional testimony, Thomas Fingar, Deputy Director of 

National Intelligence for Analysis and Chairman of the National Intelligence Council, said, “Climate change alone is 

unlikely to trigger state failure by 2030, but the impacts will worsen existing problems – such as poverty, social tensions, 

environmental degradation, ineffectual leadership, and weak political institutions.”2 

 

RREESSOOUURRCCEE  SSCCAARRCCIITTYY  AANNDD  CCOONNFFLLIICCTT  
 

Access to and availability of natural resources historically has been a source of conflict across countries and cultures. 

Conflicts over water resources currently are linked with persistent poverty and instability in the Middle East, Africa, and 

Asia.  As climatic changes continue, the likelihood of resource conflicts will grow as well. 
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Water access 

An adequate water supply is a basic necessity for human activities such as drinking, irrigation, and sanitation.  By 2025, 

five billion people are projected to live in water stressed countries, even without considering the potential impacts of 

climate change.3   If changes in critical sources of fresh water such as rainfall, snowmelt, and glacial melt are factored 

into projections for water stress – a likely scenario due to a changing climate – the people who already live in water 

stressed countries could see a further reduction in water availability.  In some cases the effects are already visible.  

Experts currently estimate that glaciers, from which 40 percent of the world’s population receives about half of its 

drinking water,4 have been retreating at ever faster rates due to climate change.5   Because they lack the infrastructure 

to deal with water shortages, developing countries are particularly vulnerable to political, economic and social 

instability. 

 

Food production 

Access to food is a critical stability factor.  Climate change threatens to inject instability into food production across the 

globe.  Crop ecologists project that grain production will decrease 10 percent for each 1.8°F increase in temperatures 

above past averages.6   According to the Intergovernmental Panel on Climate Change (IPCC) estimates, some African 

countries’ yields from rain-fed crops could drop by 50 percent by 2020 due to climate impacts.7  Additionally, most of 

the world’s growth in food demand will occur in areas already facing food shortages such as the Indian subcontinent and 

sub-Saharan Africa.   

 

Fresh water and food are just two examples of resources that will be affected by a changing climate.  The degree to 

which societies will experience the negative environmental and socio-economic effects of resource scarcity due to 

climate change depends in large part to their vulnerability to it.  How dependent is a given society on natural resources 

and ecosystem services?  Given a certain level of dependence, how sensitive are the resources to a changing climate? 

What is the capacity of the country to adapt to changes in availability of these resources and services?  Thus, while the 

environmental and socio-economic effects of climate change are projected to be widespread, they will not be uniformly 

distributed because of varying vulnerabilities.  Of central concern for U.S. security, however, is the reality that a majority 

of the resource impacts will be in countries with limited adaptive capacity, potentially making them particularly 

susceptible to the corrosive effects of instability. 

 

EECCOONNOOMMIICC  SSTTRREESSSSEESS  
 

Climate change will have serious implications for national economies and global markets.  While it is impossible to 

attribute economic and state failures to global climate change alone, an increasing number of experts, both scientific 

and military, believe that a changing climate will exacerbate some of the central challenges facing weak economies and 

failing states. 

 

Investment 

Climate change will require dramatic investment in infrastructure – both to preempt its effects and to rebuild 

communities after extreme weather events.  Increasingly powerful and devastating tropical storms, like Hurricane 

Katrina, can be expected to occur as climate change causes ocean temperatures to rise. 8  The damage ensuing from 

such destructive storms is financially overwhelming, and while the United States has the capacity, even if a finite one, to 

invest in prevention and rebuilding efforts, the same cannot be said for much of the developing world.  In 2009, the 

World Bank estimated that developing countries would require $75-100 billion annually during the period 2010-2050 to 

cope with the consequences of climate change.9  
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International markets  

The global financial crisis that took hold in 2009 and continued through 2010 resulted in slower economic growth 

around the world.  As markets slowly recover and financial regulations are reorganized, how the international markets 

respond is of direct relevance to U.S. national security.  Climate change has the potential to disrupt progress, especially 

in emerging economies which are more vulnerable to instability.  Economic disruptions associated with climate change 

will place increased pressure on weak nations which may therefore be unable to provide basic needs and maintain order 

for their citizens.  In his February 2009 testimony before Congress, Director of National Intelligence Admiral Dennis C. 

Blair said, “The United States depends on a smooth-functioning international system ensuring the flow of trade and 

market access to critical raw materials such as oil and gas, and security for its allies and partners.  Climate change could 

affect all of these – domestic stability in a number of key states, the opening of new sea lanes and access to raw 

materials, and the global economy more broadly – with significant geopolitical consequences.”10  This also means that 

the export markets of many countries are likely to be negatively affected. 

 

PPOOPPUULLAATTIIOONN  DDIISSLLOOCCAATTIIOONN  AANNDD  MMIIGGRRAATTIIOONN  
 

Mass migration associated with climate change will challenge the world's political, economic, social and humanitarian 

relief capabilities. For example, a sea level rise of 3 - 15 feet would displace between 150 and 400 million people.11  The 

IPCC projects that sea levels will rise between 7 and 23 inches (0.18 and 0.59 meters) above the 1980-1999 average by 

the end of this century, making it unlikely that these extreme projections will be realized in the near future.12  Regardless 

of their numbers, however, displaced populations from developing countries are expected to move both to urban areas 

in their home countries and to neighbor countries as a temporary home until a move to a developed country with 

superior economic prospects is possible.13  There are three types of migration to consider: 

 

Within a country 

Migration within a single country, from coastlines to cities for example, can result in significant economic changes – both 

positive and negative.  The United States was, for the most part, able to absorb the displacement of people from the 

Gulf Coast after Hurricane Katrina.  Developing countries that lack strong political, social, and economic infrastructures 

are likely to face entirely different effects of major population shifts.   

 

Across an international border 

Environmental destruction is a major driver of migration across international borders.  Such migration can often lead to 

intense political conflict and destabilization for both countries.  The large migration from Bangladesh to India beginning 

in the 1950s, for example, affected both the economy and political context in the regions of India that absorbed this 

population and resulted in violence between natives and migrants.14   The IPCC has estimated that with a 45 centimeter 

(17.7 inch) increase in sea level, 10.9 percent of Bangladesh will be under water and 5.5 million people may be 

displaced.15  As a result, previously existing tensions may be exacerbated if this projected sea level rise does indeed 

occur.   

 

Across large regions of the globe 

A final type of migration involves large regions of the globe.  Europe has experienced such a migration influx from North 

Africa and the Middle East since the 1960s.  The resulting shift in demographics can result in serious tensions along 

social, cultural, or religious lines, as evidenced by the 2005 civil unrest in France.  A forced evacuation of low-lying island 

nations, such as the Maldives, the Republic of the Marshall Islands, Tuvalu and Kiribati, may be necessary if they are 

rendered uninhabitable by a sea level rise of one to two meters (3.2 - 6.5 feet).16
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HHUUMMAANNIITTAARRIIAANN  RREELLIIEEFF  
 

The need for increased international aid is likely to be one of the most significant effects of climate change.  Since the 

1970s, the number of people affected globally by natural disasters has increased by about 50,000 to 60,000 people per 

decade.17  The number of reported disasters has also increased from an average annual total of 90 in the 1970s to 

almost 450 per year in this current decade.  The impetus to provide funding in the wake of such domestic and 

international disasters, which is both moral and strategic, will come under intense scrutiny and pressure given America’s 

own long-term budget scenario. Difficult choices will have to be made over competing trade-offs and priorities.  

Significant aid is likely to be required due to the following effects of climate change: 

 

Weather intensification 

The increased intensity of tropical cyclones, hurricanes, and other extreme weather events will result in greater 

infrastructure damage and economic losses. 

 

Flooding and drought 

It is very likely that there will be more frequent and intense drought and wildfire occurrences as a result of changing 

weather patterns and mid-continental drying.  Because the landmass of the Indian subcontinent is expected to warm, 

scientists anticipate this will heighten the impact of monsoon rains and associated flooding of low-lying areas. 

 

Shifting pattern of disease  

Disease vectors will be altered in a warmer world, causing new worldwide health challenges.  Public health experts 

project that between 90 and 200 million people could become more vulnerable to malaria, 1.4 billion could experience 

greater risk of dengue fever, and the number of children vulnerable to diarrheal diseases – the number one killer of 

children – will increase significantly.18 

 

MMIILLIITTAARRYY  PPRREEPPAARREEDDNNEESSSS  
 

The impacts of climate change on resource competition, economic development, population migration, and 

humanitarian issues will force changes in U.S. use of its military power.  Climate change also will force change in how the 

United States operates its forces around the world; changes will affect ground operations and logistics as well as 

operations at sea and in the air.  Sea level rise threatens large investments in U.S. facilities around the world.  

Desertification and shifts in the availability of water can change logistic patterns drastically for all U.S. forces.  This 

section highlights some of the primary military preparedness issues that will confront the United States as a result of a 

changing climate.  

 

Weapons systems and platforms 

According to CNA’s 2007 report, “Operating equipment in extreme environmental conditions increases maintenance 

requirements – at considerable cost – and dramatically reduces the service life of equipment.”19 Increased 

desertification, rising sea levels, and warmer temperatures in the Middle East, where the United States is projected to 

have a continued presence, will put U.S. military preparedness at risk.  Equipment will require heightened maintenance 

to ensure adequate response times. 

 

Bases threatened by rising sea levels 

A rise in sea level would result in the loss of some strategic forward bases across the globe.  In 2008, the National 

Intelligence Council disclosed that 30 or more U.S. military installations were seriously threatened by rising sea levels.20  
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In particular, bases located on the East Coast of the United States are especially vulnerable to rising sea levels and 

increasingly frequent and powerful hurricanes.  For example, were sea levels to rise by one meter, Norfolk, Virginia, an 

important base of the U.S. Navy, would be flooded.  As U.S. military bases are put at risk, the ability of the military to 

protect the United States will be compromised.21 

 

Military operations 

In addition to the preparedness implications of climate change, severe weather impedes actual operations as well.  

Projected increases in storm intensity threaten to impact military installations situated in hurricane alleys, such as those 

on the East Coast of the United States.  Storms and altered weather patterns can also impact energy supplies that are 

vital to the operation of fixed military operations.  Moreover, the melting of Arctic sea ice is expanding the Northwest 

Passage.  This has significant implications for international resource conflicts, maritime shipping lanes and an increased 

scope for U.S. naval operations.22
 

 

CCOONNCCLLUUSSIIOONN  
 

Most of the public debate regarding climate change focuses on the size of the economic consequences of action and 

how these costs compare to those of inaction.  Hurricane Katrina and other extreme weather events suggest a different 

way of thinking about the issue, in which the human and larger social consequences of these events outweighed the 

aggregate economic costs, at least in the context of a large and resilient U.S. economy.  The concentrated impacts of 

such events, which are likely to be exacerbated by a changing climate, will have important national security implications, 

both in terms of a direct threat as well as broader challenges to U.S. interests in strategically important countries.  At 

home, extreme weather events could put large numbers of people in harm, damage essential infrastructure (including 

military assets), and require mobilization and diversion of military personnel.  Abroad, climate change is likely to 

promote instability in countries of strategic concern, which could lead to refugee and humanitarian crises as well as 

escalations in international conflict over resources, particularly water and food.  
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There is broad scientific consensus that our climate is changing, due primarily to the burning of fossil fuels for energy, 

deforestation, and other human activities that release greenhouse gases into our atmosphere.  The debate surrounding 

climate change action has many facets, with significant attention given to issues such as the global competitiveness of 

American industry, the effect of climate legislation on job growth, and the potential environmental impacts of non-

action.  A frequently overlooked perspective is the impact of climate change on U.S. national security. This issue brief 

attempts to fill that void, examining the national security consequences of rising sea levels and changes in temperature 

and precipitation patterns across the globe. Topics addressed include resource conflict, economic stress, population 

dislocation, humanitarian relief and military preparedness.  Other issues, such as the critical relationship between the 

U.S. energy supply (especially oil) and national security, are beyond the scope of this brief. 

 

IINNTTRROODDUUCCTTIIOONN  
 

National security is often characterized as defense against armed attack.  In reality, it is a much broader and more 

complex issue; phenomena such as infectious disease, natural disasters, and climate change all have national security 

implications.  The common factor among these issues is instability.  Maintaining stability both among and within nations 

is a proven means of conflict avoidance; instability is a threat to security. 

 

So while armed attacks have the potential to endanger large numbers of people, this is also true of climate change.  

Many experts agree that projected effects of climate change pose a threat to America’s national security because they 

function as a “threat multiplier for instability” and are interrelated with U.S. dependence on fossil fuels.1 This sentiment 

was recently echoed by the Intelligence Community (IC) in its National Intelligence Assessment on the national security 

impacts of global climate change to 2030.  In his June 2008 Congressional testimony, Thomas Fingar, Deputy Director of 

National Intelligence for Analysis and Chairman of the National Intelligence Council, said, “Climate change alone is 

unlikely to trigger state failure by 2030, but the impacts will worsen existing problems – such as poverty, social tensions, 

environmental degradation, ineffectual leadership, and weak political institutions.”2 

 

RREESSOOUURRCCEE  SSCCAARRCCIITTYY  AANNDD  CCOONNFFLLIICCTT  
 

Access to and availability of natural resources historically has been a source of conflict across countries and cultures. 

Conflicts over water resources currently are linked with persistent poverty and instability in the Middle East, Africa, and 

Asia.  As climatic changes continue, the likelihood of resource conflicts will grow as well. 
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Water access 

An adequate water supply is a basic necessity for human activities such as drinking, irrigation, and sanitation.  By 2025, 

five billion people are projected to live in water stressed countries, even without considering the potential impacts of 

climate change.3   If changes in critical sources of fresh water such as rainfall, snowmelt, and glacial melt are factored 

into projections for water stress – a likely scenario due to a changing climate – the people who already live in water 

stressed countries could see a further reduction in water availability.  In some cases the effects are already visible.  

Experts currently estimate that glaciers, from which 40 percent of the world’s population receives about half of its 

drinking water,4 have been retreating at ever faster rates due to climate change.5   Because they lack the infrastructure 

to deal with water shortages, developing countries are particularly vulnerable to political, economic and social 

instability. 

 

Food production 

Access to food is a critical stability factor.  Climate change threatens to inject instability into food production across the 

globe.  Crop ecologists project that grain production will decrease 10 percent for each 1.8°F increase in temperatures 

above past averages.6   According to the Intergovernmental Panel on Climate Change (IPCC) estimates, some African 

countries’ yields from rain-fed crops could drop by 50 percent by 2020 due to climate impacts.7  Additionally, most of 

the world’s growth in food demand will occur in areas already facing food shortages such as the Indian subcontinent and 

sub-Saharan Africa.   

 

Fresh water and food are just two examples of resources that will be affected by a changing climate.  The degree to 

which societies will experience the negative environmental and socio-economic effects of resource scarcity due to 

climate change depends in large part to their vulnerability to it.  How dependent is a given society on natural resources 

and ecosystem services?  Given a certain level of dependence, how sensitive are the resources to a changing climate? 

What is the capacity of the country to adapt to changes in availability of these resources and services?  Thus, while the 

environmental and socio-economic effects of climate change are projected to be widespread, they will not be uniformly 

distributed because of varying vulnerabilities.  Of central concern for U.S. security, however, is the reality that a majority 

of the resource impacts will be in countries with limited adaptive capacity, potentially making them particularly 

susceptible to the corrosive effects of instability. 

 

EECCOONNOOMMIICC  SSTTRREESSSSEESS  
 

Climate change will have serious implications for national economies and global markets.  While it is impossible to 

attribute economic and state failures to global climate change alone, an increasing number of experts, both scientific 

and military, believe that a changing climate will exacerbate some of the central challenges facing weak economies and 

failing states. 

 

Investment 

Climate change will require dramatic investment in infrastructure – both to preempt its effects and to rebuild 

communities after extreme weather events.  Increasingly powerful and devastating tropical storms, like Hurricane 

Katrina, can be expected to occur as climate change causes ocean temperatures to rise. 8  The damage ensuing from 

such destructive storms is financially overwhelming, and while the United States has the capacity, even if a finite one, to 

invest in prevention and rebuilding efforts, the same cannot be said for much of the developing world.  In 2009, the 

World Bank estimated that developing countries would require $75-100 billion annually during the period 2010-2050 to 

cope with the consequences of climate change.9  
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International markets  

The global financial crisis that took hold in 2009 and continued through 2010 resulted in slower economic growth 

around the world.  As markets slowly recover and financial regulations are reorganized, how the international markets 

respond is of direct relevance to U.S. national security.  Climate change has the potential to disrupt progress, especially 

in emerging economies which are more vulnerable to instability.  Economic disruptions associated with climate change 

will place increased pressure on weak nations which may therefore be unable to provide basic needs and maintain order 

for their citizens.  In his February 2009 testimony before Congress, Director of National Intelligence Admiral Dennis C. 

Blair said, “The United States depends on a smooth-functioning international system ensuring the flow of trade and 

market access to critical raw materials such as oil and gas, and security for its allies and partners.  Climate change could 

affect all of these – domestic stability in a number of key states, the opening of new sea lanes and access to raw 

materials, and the global economy more broadly – with significant geopolitical consequences.”10  This also means that 

the export markets of many countries are likely to be negatively affected. 

 

PPOOPPUULLAATTIIOONN  DDIISSLLOOCCAATTIIOONN  AANNDD  MMIIGGRRAATTIIOONN  
 

Mass migration associated with climate change will challenge the world's political, economic, social and humanitarian 

relief capabilities. For example, a sea level rise of 3 - 15 feet would displace between 150 and 400 million people.11  The 

IPCC projects that sea levels will rise between 7 and 23 inches (0.18 and 0.59 meters) above the 1980-1999 average by 

the end of this century, making it unlikely that these extreme projections will be realized in the near future.12  Regardless 

of their numbers, however, displaced populations from developing countries are expected to move both to urban areas 

in their home countries and to neighbor countries as a temporary home until a move to a developed country with 

superior economic prospects is possible.13  There are three types of migration to consider: 

 

Within a country 

Migration within a single country, from coastlines to cities for example, can result in significant economic changes – both 

positive and negative.  The United States was, for the most part, able to absorb the displacement of people from the 

Gulf Coast after Hurricane Katrina.  Developing countries that lack strong political, social, and economic infrastructures 

are likely to face entirely different effects of major population shifts.   

 

Across an international border 

Environmental destruction is a major driver of migration across international borders.  Such migration can often lead to 

intense political conflict and destabilization for both countries.  The large migration from Bangladesh to India beginning 

in the 1950s, for example, affected both the economy and political context in the regions of India that absorbed this 

population and resulted in violence between natives and migrants.14   The IPCC has estimated that with a 45 centimeter 

(17.7 inch) increase in sea level, 10.9 percent of Bangladesh will be under water and 5.5 million people may be 

displaced.15  As a result, previously existing tensions may be exacerbated if this projected sea level rise does indeed 

occur.   

 

Across large regions of the globe 

A final type of migration involves large regions of the globe.  Europe has experienced such a migration influx from North 

Africa and the Middle East since the 1960s.  The resulting shift in demographics can result in serious tensions along 

social, cultural, or religious lines, as evidenced by the 2005 civil unrest in France.  A forced evacuation of low-lying island 

nations, such as the Maldives, the Republic of the Marshall Islands, Tuvalu and Kiribati, may be necessary if they are 

rendered uninhabitable by a sea level rise of one to two meters (3.2 - 6.5 feet).16
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HHUUMMAANNIITTAARRIIAANN  RREELLIIEEFF  
 

The need for increased international aid is likely to be one of the most significant effects of climate change.  Since the 

1970s, the number of people affected globally by natural disasters has increased by about 50,000 to 60,000 people per 

decade.17  The number of reported disasters has also increased from an average annual total of 90 in the 1970s to 

almost 450 per year in this current decade.  The impetus to provide funding in the wake of such domestic and 

international disasters, which is both moral and strategic, will come under intense scrutiny and pressure given America’s 

own long-term budget scenario. Difficult choices will have to be made over competing trade-offs and priorities.  

Significant aid is likely to be required due to the following effects of climate change: 

 

Weather intensification 

The increased intensity of tropical cyclones, hurricanes, and other extreme weather events will result in greater 

infrastructure damage and economic losses. 

 

Flooding and drought 

It is very likely that there will be more frequent and intense drought and wildfire occurrences as a result of changing 

weather patterns and mid-continental drying.  Because the landmass of the Indian subcontinent is expected to warm, 

scientists anticipate this will heighten the impact of monsoon rains and associated flooding of low-lying areas. 

 

Shifting pattern of disease  

Disease vectors will be altered in a warmer world, causing new worldwide health challenges.  Public health experts 

project that between 90 and 200 million people could become more vulnerable to malaria, 1.4 billion could experience 

greater risk of dengue fever, and the number of children vulnerable to diarrheal diseases – the number one killer of 

children – will increase significantly.18 

 

MMIILLIITTAARRYY  PPRREEPPAARREEDDNNEESSSS  
 

The impacts of climate change on resource competition, economic development, population migration, and 

humanitarian issues will force changes in U.S. use of its military power.  Climate change also will force change in how the 

United States operates its forces around the world; changes will affect ground operations and logistics as well as 

operations at sea and in the air.  Sea level rise threatens large investments in U.S. facilities around the world.  

Desertification and shifts in the availability of water can change logistic patterns drastically for all U.S. forces.  This 

section highlights some of the primary military preparedness issues that will confront the United States as a result of a 

changing climate.  

 

Weapons systems and platforms 

According to CNA’s 2007 report, “Operating equipment in extreme environmental conditions increases maintenance 

requirements – at considerable cost – and dramatically reduces the service life of equipment.”19 Increased 

desertification, rising sea levels, and warmer temperatures in the Middle East, where the United States is projected to 

have a continued presence, will put U.S. military preparedness at risk.  Equipment will require heightened maintenance 

to ensure adequate response times. 

 

Bases threatened by rising sea levels 

A rise in sea level would result in the loss of some strategic forward bases across the globe.  In 2008, the National 

Intelligence Council disclosed that 30 or more U.S. military installations were seriously threatened by rising sea levels.20  
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In particular, bases located on the East Coast of the United States are especially vulnerable to rising sea levels and 

increasingly frequent and powerful hurricanes.  For example, were sea levels to rise by one meter, Norfolk, Virginia, an 

important base of the U.S. Navy, would be flooded.  As U.S. military bases are put at risk, the ability of the military to 

protect the United States will be compromised.21 

 

Military operations 

In addition to the preparedness implications of climate change, severe weather impedes actual operations as well.  

Projected increases in storm intensity threaten to impact military installations situated in hurricane alleys, such as those 

on the East Coast of the United States.  Storms and altered weather patterns can also impact energy supplies that are 

vital to the operation of fixed military operations.  Moreover, the melting of Arctic sea ice is expanding the Northwest 

Passage.  This has significant implications for international resource conflicts, maritime shipping lanes and an increased 

scope for U.S. naval operations.22
 

 

CCOONNCCLLUUSSIIOONN  
 

Most of the public debate regarding climate change focuses on the size of the economic consequences of action and 

how these costs compare to those of inaction.  Hurricane Katrina and other extreme weather events suggest a different 

way of thinking about the issue, in which the human and larger social consequences of these events outweighed the 

aggregate economic costs, at least in the context of a large and resilient U.S. economy.  The concentrated impacts of 

such events, which are likely to be exacerbated by a changing climate, will have important national security implications, 

both in terms of a direct threat as well as broader challenges to U.S. interests in strategically important countries.  At 

home, extreme weather events could put large numbers of people in harm, damage essential infrastructure (including 

military assets), and require mobilization and diversion of military personnel.  Abroad, climate change is likely to 

promote instability in countries of strategic concern, which could lead to refugee and humanitarian crises as well as 

escalations in international conflict over resources, particularly water and food.  
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There is broad scientific consensus that our climate is changing, due primarily to the burning of fossil fuels for energy, 

deforestation, and other human activities that release greenhouse gases into our atmosphere.  The debate surrounding 

climate change action has many facets, with significant attention given to issues such as the global competitiveness of 

American industry, the effect of climate legislation on job growth, and the potential environmental impacts of non-

action.  A frequently overlooked perspective is the impact of climate change on U.S. national security. This issue brief 

attempts to fill that void, examining the national security consequences of rising sea levels and changes in temperature 

and precipitation patterns across the globe. Topics addressed include resource conflict, economic stress, population 

dislocation, humanitarian relief and military preparedness.  Other issues, such as the critical relationship between the 

U.S. energy supply (especially oil) and national security, are beyond the scope of this brief. 

 

IINNTTRROODDUUCCTTIIOONN  
 

National security is often characterized as defense against armed attack.  In reality, it is a much broader and more 

complex issue; phenomena such as infectious disease, natural disasters, and climate change all have national security 

implications.  The common factor among these issues is instability.  Maintaining stability both among and within nations 

is a proven means of conflict avoidance; instability is a threat to security. 

 

So while armed attacks have the potential to endanger large numbers of people, this is also true of climate change.  

Many experts agree that projected effects of climate change pose a threat to America’s national security because they 

function as a “threat multiplier for instability” and are interrelated with U.S. dependence on fossil fuels.1 This sentiment 

was recently echoed by the Intelligence Community (IC) in its National Intelligence Assessment on the national security 

impacts of global climate change to 2030.  In his June 2008 Congressional testimony, Thomas Fingar, Deputy Director of 

National Intelligence for Analysis and Chairman of the National Intelligence Council, said, “Climate change alone is 

unlikely to trigger state failure by 2030, but the impacts will worsen existing problems – such as poverty, social tensions, 

environmental degradation, ineffectual leadership, and weak political institutions.”2 

 

RREESSOOUURRCCEE  SSCCAARRCCIITTYY  AANNDD  CCOONNFFLLIICCTT  
 

Access to and availability of natural resources historically has been a source of conflict across countries and cultures. 

Conflicts over water resources currently are linked with persistent poverty and instability in the Middle East, Africa, and 

Asia.  As climatic changes continue, the likelihood of resource conflicts will grow as well. 
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Water access 

An adequate water supply is a basic necessity for human activities such as drinking, irrigation, and sanitation.  By 2025, 

five billion people are projected to live in water stressed countries, even without considering the potential impacts of 

climate change.3   If changes in critical sources of fresh water such as rainfall, snowmelt, and glacial melt are factored 

into projections for water stress – a likely scenario due to a changing climate – the people who already live in water 

stressed countries could see a further reduction in water availability.  In some cases the effects are already visible.  

Experts currently estimate that glaciers, from which 40 percent of the world’s population receives about half of its 

drinking water,4 have been retreating at ever faster rates due to climate change.5   Because they lack the infrastructure 

to deal with water shortages, developing countries are particularly vulnerable to political, economic and social 

instability. 

 

Food production 

Access to food is a critical stability factor.  Climate change threatens to inject instability into food production across the 

globe.  Crop ecologists project that grain production will decrease 10 percent for each 1.8°F increase in temperatures 

above past averages.6   According to the Intergovernmental Panel on Climate Change (IPCC) estimates, some African 

countries’ yields from rain-fed crops could drop by 50 percent by 2020 due to climate impacts.7  Additionally, most of 

the world’s growth in food demand will occur in areas already facing food shortages such as the Indian subcontinent and 

sub-Saharan Africa.   

 

Fresh water and food are just two examples of resources that will be affected by a changing climate.  The degree to 

which societies will experience the negative environmental and socio-economic effects of resource scarcity due to 

climate change depends in large part to their vulnerability to it.  How dependent is a given society on natural resources 

and ecosystem services?  Given a certain level of dependence, how sensitive are the resources to a changing climate? 

What is the capacity of the country to adapt to changes in availability of these resources and services?  Thus, while the 

environmental and socio-economic effects of climate change are projected to be widespread, they will not be uniformly 

distributed because of varying vulnerabilities.  Of central concern for U.S. security, however, is the reality that a majority 

of the resource impacts will be in countries with limited adaptive capacity, potentially making them particularly 

susceptible to the corrosive effects of instability. 

 

EECCOONNOOMMIICC  SSTTRREESSSSEESS  
 

Climate change will have serious implications for national economies and global markets.  While it is impossible to 

attribute economic and state failures to global climate change alone, an increasing number of experts, both scientific 

and military, believe that a changing climate will exacerbate some of the central challenges facing weak economies and 

failing states. 

 

Investment 

Climate change will require dramatic investment in infrastructure – both to preempt its effects and to rebuild 

communities after extreme weather events.  Increasingly powerful and devastating tropical storms, like Hurricane 

Katrina, can be expected to occur as climate change causes ocean temperatures to rise. 8  The damage ensuing from 

such destructive storms is financially overwhelming, and while the United States has the capacity, even if a finite one, to 

invest in prevention and rebuilding efforts, the same cannot be said for much of the developing world.  In 2009, the 

World Bank estimated that developing countries would require $75-100 billion annually during the period 2010-2050 to 

cope with the consequences of climate change.9  
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International markets  

The global financial crisis that took hold in 2009 and continued through 2010 resulted in slower economic growth 

around the world.  As markets slowly recover and financial regulations are reorganized, how the international markets 

respond is of direct relevance to U.S. national security.  Climate change has the potential to disrupt progress, especially 

in emerging economies which are more vulnerable to instability.  Economic disruptions associated with climate change 

will place increased pressure on weak nations which may therefore be unable to provide basic needs and maintain order 

for their citizens.  In his February 2009 testimony before Congress, Director of National Intelligence Admiral Dennis C. 

Blair said, “The United States depends on a smooth-functioning international system ensuring the flow of trade and 

market access to critical raw materials such as oil and gas, and security for its allies and partners.  Climate change could 

affect all of these – domestic stability in a number of key states, the opening of new sea lanes and access to raw 

materials, and the global economy more broadly – with significant geopolitical consequences.”10  This also means that 

the export markets of many countries are likely to be negatively affected. 

 

PPOOPPUULLAATTIIOONN  DDIISSLLOOCCAATTIIOONN  AANNDD  MMIIGGRRAATTIIOONN  
 

Mass migration associated with climate change will challenge the world's political, economic, social and humanitarian 

relief capabilities. For example, a sea level rise of 3 - 15 feet would displace between 150 and 400 million people.11  The 

IPCC projects that sea levels will rise between 7 and 23 inches (0.18 and 0.59 meters) above the 1980-1999 average by 

the end of this century, making it unlikely that these extreme projections will be realized in the near future.12  Regardless 

of their numbers, however, displaced populations from developing countries are expected to move both to urban areas 

in their home countries and to neighbor countries as a temporary home until a move to a developed country with 

superior economic prospects is possible.13  There are three types of migration to consider: 

 

Within a country 

Migration within a single country, from coastlines to cities for example, can result in significant economic changes – both 

positive and negative.  The United States was, for the most part, able to absorb the displacement of people from the 

Gulf Coast after Hurricane Katrina.  Developing countries that lack strong political, social, and economic infrastructures 

are likely to face entirely different effects of major population shifts.   

 

Across an international border 

Environmental destruction is a major driver of migration across international borders.  Such migration can often lead to 

intense political conflict and destabilization for both countries.  The large migration from Bangladesh to India beginning 

in the 1950s, for example, affected both the economy and political context in the regions of India that absorbed this 

population and resulted in violence between natives and migrants.14   The IPCC has estimated that with a 45 centimeter 

(17.7 inch) increase in sea level, 10.9 percent of Bangladesh will be under water and 5.5 million people may be 

displaced.15  As a result, previously existing tensions may be exacerbated if this projected sea level rise does indeed 

occur.   

 

Across large regions of the globe 

A final type of migration involves large regions of the globe.  Europe has experienced such a migration influx from North 

Africa and the Middle East since the 1960s.  The resulting shift in demographics can result in serious tensions along 

social, cultural, or religious lines, as evidenced by the 2005 civil unrest in France.  A forced evacuation of low-lying island 

nations, such as the Maldives, the Republic of the Marshall Islands, Tuvalu and Kiribati, may be necessary if they are 

rendered uninhabitable by a sea level rise of one to two meters (3.2 - 6.5 feet).16
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HHUUMMAANNIITTAARRIIAANN  RREELLIIEEFF  
 

The need for increased international aid is likely to be one of the most significant effects of climate change.  Since the 

1970s, the number of people affected globally by natural disasters has increased by about 50,000 to 60,000 people per 

decade.17  The number of reported disasters has also increased from an average annual total of 90 in the 1970s to 

almost 450 per year in this current decade.  The impetus to provide funding in the wake of such domestic and 

international disasters, which is both moral and strategic, will come under intense scrutiny and pressure given America’s 

own long-term budget scenario. Difficult choices will have to be made over competing trade-offs and priorities.  

Significant aid is likely to be required due to the following effects of climate change: 

 

Weather intensification 

The increased intensity of tropical cyclones, hurricanes, and other extreme weather events will result in greater 

infrastructure damage and economic losses. 

 

Flooding and drought 

It is very likely that there will be more frequent and intense drought and wildfire occurrences as a result of changing 

weather patterns and mid-continental drying.  Because the landmass of the Indian subcontinent is expected to warm, 

scientists anticipate this will heighten the impact of monsoon rains and associated flooding of low-lying areas. 

 

Shifting pattern of disease  

Disease vectors will be altered in a warmer world, causing new worldwide health challenges.  Public health experts 

project that between 90 and 200 million people could become more vulnerable to malaria, 1.4 billion could experience 

greater risk of dengue fever, and the number of children vulnerable to diarrheal diseases – the number one killer of 

children – will increase significantly.18 

 

MMIILLIITTAARRYY  PPRREEPPAARREEDDNNEESSSS  
 

The impacts of climate change on resource competition, economic development, population migration, and 

humanitarian issues will force changes in U.S. use of its military power.  Climate change also will force change in how the 

United States operates its forces around the world; changes will affect ground operations and logistics as well as 

operations at sea and in the air.  Sea level rise threatens large investments in U.S. facilities around the world.  

Desertification and shifts in the availability of water can change logistic patterns drastically for all U.S. forces.  This 

section highlights some of the primary military preparedness issues that will confront the United States as a result of a 

changing climate.  

 

Weapons systems and platforms 

According to CNA’s 2007 report, “Operating equipment in extreme environmental conditions increases maintenance 

requirements – at considerable cost – and dramatically reduces the service life of equipment.”19 Increased 

desertification, rising sea levels, and warmer temperatures in the Middle East, where the United States is projected to 

have a continued presence, will put U.S. military preparedness at risk.  Equipment will require heightened maintenance 

to ensure adequate response times. 

 

Bases threatened by rising sea levels 

A rise in sea level would result in the loss of some strategic forward bases across the globe.  In 2008, the National 

Intelligence Council disclosed that 30 or more U.S. military installations were seriously threatened by rising sea levels.20  
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In particular, bases located on the East Coast of the United States are especially vulnerable to rising sea levels and 

increasingly frequent and powerful hurricanes.  For example, were sea levels to rise by one meter, Norfolk, Virginia, an 

important base of the U.S. Navy, would be flooded.  As U.S. military bases are put at risk, the ability of the military to 

protect the United States will be compromised.21 

 

Military operations 

In addition to the preparedness implications of climate change, severe weather impedes actual operations as well.  

Projected increases in storm intensity threaten to impact military installations situated in hurricane alleys, such as those 

on the East Coast of the United States.  Storms and altered weather patterns can also impact energy supplies that are 

vital to the operation of fixed military operations.  Moreover, the melting of Arctic sea ice is expanding the Northwest 

Passage.  This has significant implications for international resource conflicts, maritime shipping lanes and an increased 

scope for U.S. naval operations.22
 

 

CCOONNCCLLUUSSIIOONN  
 

Most of the public debate regarding climate change focuses on the size of the economic consequences of action and 

how these costs compare to those of inaction.  Hurricane Katrina and other extreme weather events suggest a different 

way of thinking about the issue, in which the human and larger social consequences of these events outweighed the 

aggregate economic costs, at least in the context of a large and resilient U.S. economy.  The concentrated impacts of 

such events, which are likely to be exacerbated by a changing climate, will have important national security implications, 

both in terms of a direct threat as well as broader challenges to U.S. interests in strategically important countries.  At 

home, extreme weather events could put large numbers of people in harm, damage essential infrastructure (including 

military assets), and require mobilization and diversion of military personnel.  Abroad, climate change is likely to 

promote instability in countries of strategic concern, which could lead to refugee and humanitarian crises as well as 

escalations in international conflict over resources, particularly water and food.  
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There is broad scientific consensus that our climate is changing, due primarily to the burning of fossil fuels for energy, 

deforestation, and other human activities that release greenhouse gases into our atmosphere.  The debate surrounding 

climate change action has many facets, with significant attention given to issues such as the global competitiveness of 

American industry, the effect of climate legislation on job growth, and the potential environmental impacts of non-

action.  A frequently overlooked perspective is the impact of climate change on U.S. national security. This issue brief 

attempts to fill that void, examining the national security consequences of rising sea levels and changes in temperature 

and precipitation patterns across the globe. Topics addressed include resource conflict, economic stress, population 

dislocation, humanitarian relief and military preparedness.  Other issues, such as the critical relationship between the 

U.S. energy supply (especially oil) and national security, are beyond the scope of this brief. 

 

IINNTTRROODDUUCCTTIIOONN  
 

National security is often characterized as defense against armed attack.  In reality, it is a much broader and more 

complex issue; phenomena such as infectious disease, natural disasters, and climate change all have national security 

implications.  The common factor among these issues is instability.  Maintaining stability both among and within nations 

is a proven means of conflict avoidance; instability is a threat to security. 

 

So while armed attacks have the potential to endanger large numbers of people, this is also true of climate change.  

Many experts agree that projected effects of climate change pose a threat to America’s national security because they 

function as a “threat multiplier for instability” and are interrelated with U.S. dependence on fossil fuels.1 This sentiment 

was recently echoed by the Intelligence Community (IC) in its National Intelligence Assessment on the national security 

impacts of global climate change to 2030.  In his June 2008 Congressional testimony, Thomas Fingar, Deputy Director of 

National Intelligence for Analysis and Chairman of the National Intelligence Council, said, “Climate change alone is 

unlikely to trigger state failure by 2030, but the impacts will worsen existing problems – such as poverty, social tensions, 

environmental degradation, ineffectual leadership, and weak political institutions.”2 

 

RREESSOOUURRCCEE  SSCCAARRCCIITTYY  AANNDD  CCOONNFFLLIICCTT  
 

Access to and availability of natural resources historically has been a source of conflict across countries and cultures. 

Conflicts over water resources currently are linked with persistent poverty and instability in the Middle East, Africa, and 

Asia.  As climatic changes continue, the likelihood of resource conflicts will grow as well. 
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Water access 

An adequate water supply is a basic necessity for human activities such as drinking, irrigation, and sanitation.  By 2025, 

five billion people are projected to live in water stressed countries, even without considering the potential impacts of 

climate change.3   If changes in critical sources of fresh water such as rainfall, snowmelt, and glacial melt are factored 

into projections for water stress – a likely scenario due to a changing climate – the people who already live in water 

stressed countries could see a further reduction in water availability.  In some cases the effects are already visible.  

Experts currently estimate that glaciers, from which 40 percent of the world’s population receives about half of its 

drinking water,4 have been retreating at ever faster rates due to climate change.5   Because they lack the infrastructure 

to deal with water shortages, developing countries are particularly vulnerable to political, economic and social 

instability. 

 

Food production 

Access to food is a critical stability factor.  Climate change threatens to inject instability into food production across the 

globe.  Crop ecologists project that grain production will decrease 10 percent for each 1.8°F increase in temperatures 

above past averages.6   According to the Intergovernmental Panel on Climate Change (IPCC) estimates, some African 

countries’ yields from rain-fed crops could drop by 50 percent by 2020 due to climate impacts.7  Additionally, most of 

the world’s growth in food demand will occur in areas already facing food shortages such as the Indian subcontinent and 

sub-Saharan Africa.   

 

Fresh water and food are just two examples of resources that will be affected by a changing climate.  The degree to 

which societies will experience the negative environmental and socio-economic effects of resource scarcity due to 

climate change depends in large part to their vulnerability to it.  How dependent is a given society on natural resources 

and ecosystem services?  Given a certain level of dependence, how sensitive are the resources to a changing climate? 

What is the capacity of the country to adapt to changes in availability of these resources and services?  Thus, while the 

environmental and socio-economic effects of climate change are projected to be widespread, they will not be uniformly 

distributed because of varying vulnerabilities.  Of central concern for U.S. security, however, is the reality that a majority 

of the resource impacts will be in countries with limited adaptive capacity, potentially making them particularly 

susceptible to the corrosive effects of instability. 

 

EECCOONNOOMMIICC  SSTTRREESSSSEESS  
 

Climate change will have serious implications for national economies and global markets.  While it is impossible to 

attribute economic and state failures to global climate change alone, an increasing number of experts, both scientific 

and military, believe that a changing climate will exacerbate some of the central challenges facing weak economies and 

failing states. 

 

Investment 

Climate change will require dramatic investment in infrastructure – both to preempt its effects and to rebuild 

communities after extreme weather events.  Increasingly powerful and devastating tropical storms, like Hurricane 

Katrina, can be expected to occur as climate change causes ocean temperatures to rise. 8  The damage ensuing from 

such destructive storms is financially overwhelming, and while the United States has the capacity, even if a finite one, to 

invest in prevention and rebuilding efforts, the same cannot be said for much of the developing world.  In 2009, the 

World Bank estimated that developing countries would require $75-100 billion annually during the period 2010-2050 to 

cope with the consequences of climate change.9  
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International markets  

The global financial crisis that took hold in 2009 and continued through 2010 resulted in slower economic growth 

around the world.  As markets slowly recover and financial regulations are reorganized, how the international markets 

respond is of direct relevance to U.S. national security.  Climate change has the potential to disrupt progress, especially 

in emerging economies which are more vulnerable to instability.  Economic disruptions associated with climate change 

will place increased pressure on weak nations which may therefore be unable to provide basic needs and maintain order 

for their citizens.  In his February 2009 testimony before Congress, Director of National Intelligence Admiral Dennis C. 

Blair said, “The United States depends on a smooth-functioning international system ensuring the flow of trade and 

market access to critical raw materials such as oil and gas, and security for its allies and partners.  Climate change could 

affect all of these – domestic stability in a number of key states, the opening of new sea lanes and access to raw 

materials, and the global economy more broadly – with significant geopolitical consequences.”10  This also means that 

the export markets of many countries are likely to be negatively affected. 

 

PPOOPPUULLAATTIIOONN  DDIISSLLOOCCAATTIIOONN  AANNDD  MMIIGGRRAATTIIOONN  
 

Mass migration associated with climate change will challenge the world's political, economic, social and humanitarian 

relief capabilities. For example, a sea level rise of 3 - 15 feet would displace between 150 and 400 million people.11  The 

IPCC projects that sea levels will rise between 7 and 23 inches (0.18 and 0.59 meters) above the 1980-1999 average by 

the end of this century, making it unlikely that these extreme projections will be realized in the near future.12  Regardless 

of their numbers, however, displaced populations from developing countries are expected to move both to urban areas 

in their home countries and to neighbor countries as a temporary home until a move to a developed country with 

superior economic prospects is possible.13  There are three types of migration to consider: 

 

Within a country 

Migration within a single country, from coastlines to cities for example, can result in significant economic changes – both 

positive and negative.  The United States was, for the most part, able to absorb the displacement of people from the 

Gulf Coast after Hurricane Katrina.  Developing countries that lack strong political, social, and economic infrastructures 

are likely to face entirely different effects of major population shifts.   

 

Across an international border 

Environmental destruction is a major driver of migration across international borders.  Such migration can often lead to 

intense political conflict and destabilization for both countries.  The large migration from Bangladesh to India beginning 

in the 1950s, for example, affected both the economy and political context in the regions of India that absorbed this 

population and resulted in violence between natives and migrants.14   The IPCC has estimated that with a 45 centimeter 

(17.7 inch) increase in sea level, 10.9 percent of Bangladesh will be under water and 5.5 million people may be 

displaced.15  As a result, previously existing tensions may be exacerbated if this projected sea level rise does indeed 

occur.   

 

Across large regions of the globe 

A final type of migration involves large regions of the globe.  Europe has experienced such a migration influx from North 

Africa and the Middle East since the 1960s.  The resulting shift in demographics can result in serious tensions along 

social, cultural, or religious lines, as evidenced by the 2005 civil unrest in France.  A forced evacuation of low-lying island 

nations, such as the Maldives, the Republic of the Marshall Islands, Tuvalu and Kiribati, may be necessary if they are 

rendered uninhabitable by a sea level rise of one to two meters (3.2 - 6.5 feet).16
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HHUUMMAANNIITTAARRIIAANN  RREELLIIEEFF  
 

The need for increased international aid is likely to be one of the most significant effects of climate change.  Since the 

1970s, the number of people affected globally by natural disasters has increased by about 50,000 to 60,000 people per 

decade.17  The number of reported disasters has also increased from an average annual total of 90 in the 1970s to 

almost 450 per year in this current decade.  The impetus to provide funding in the wake of such domestic and 

international disasters, which is both moral and strategic, will come under intense scrutiny and pressure given America’s 

own long-term budget scenario. Difficult choices will have to be made over competing trade-offs and priorities.  

Significant aid is likely to be required due to the following effects of climate change: 

 

Weather intensification 

The increased intensity of tropical cyclones, hurricanes, and other extreme weather events will result in greater 

infrastructure damage and economic losses. 

 

Flooding and drought 

It is very likely that there will be more frequent and intense drought and wildfire occurrences as a result of changing 

weather patterns and mid-continental drying.  Because the landmass of the Indian subcontinent is expected to warm, 

scientists anticipate this will heighten the impact of monsoon rains and associated flooding of low-lying areas. 

 

Shifting pattern of disease  

Disease vectors will be altered in a warmer world, causing new worldwide health challenges.  Public health experts 

project that between 90 and 200 million people could become more vulnerable to malaria, 1.4 billion could experience 

greater risk of dengue fever, and the number of children vulnerable to diarrheal diseases – the number one killer of 

children – will increase significantly.18 

 

MMIILLIITTAARRYY  PPRREEPPAARREEDDNNEESSSS  
 

The impacts of climate change on resource competition, economic development, population migration, and 

humanitarian issues will force changes in U.S. use of its military power.  Climate change also will force change in how the 

United States operates its forces around the world; changes will affect ground operations and logistics as well as 

operations at sea and in the air.  Sea level rise threatens large investments in U.S. facilities around the world.  

Desertification and shifts in the availability of water can change logistic patterns drastically for all U.S. forces.  This 

section highlights some of the primary military preparedness issues that will confront the United States as a result of a 

changing climate.  

 

Weapons systems and platforms 

According to CNA’s 2007 report, “Operating equipment in extreme environmental conditions increases maintenance 

requirements – at considerable cost – and dramatically reduces the service life of equipment.”19 Increased 

desertification, rising sea levels, and warmer temperatures in the Middle East, where the United States is projected to 

have a continued presence, will put U.S. military preparedness at risk.  Equipment will require heightened maintenance 

to ensure adequate response times. 

 

Bases threatened by rising sea levels 

A rise in sea level would result in the loss of some strategic forward bases across the globe.  In 2008, the National 

Intelligence Council disclosed that 30 or more U.S. military installations were seriously threatened by rising sea levels.20  
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In particular, bases located on the East Coast of the United States are especially vulnerable to rising sea levels and 

increasingly frequent and powerful hurricanes.  For example, were sea levels to rise by one meter, Norfolk, Virginia, an 

important base of the U.S. Navy, would be flooded.  As U.S. military bases are put at risk, the ability of the military to 

protect the United States will be compromised.21 

 

Military operations 

In addition to the preparedness implications of climate change, severe weather impedes actual operations as well.  

Projected increases in storm intensity threaten to impact military installations situated in hurricane alleys, such as those 

on the East Coast of the United States.  Storms and altered weather patterns can also impact energy supplies that are 

vital to the operation of fixed military operations.  Moreover, the melting of Arctic sea ice is expanding the Northwest 

Passage.  This has significant implications for international resource conflicts, maritime shipping lanes and an increased 

scope for U.S. naval operations.22
 

 

CCOONNCCLLUUSSIIOONN  
 

Most of the public debate regarding climate change focuses on the size of the economic consequences of action and 

how these costs compare to those of inaction.  Hurricane Katrina and other extreme weather events suggest a different 

way of thinking about the issue, in which the human and larger social consequences of these events outweighed the 

aggregate economic costs, at least in the context of a large and resilient U.S. economy.  The concentrated impacts of 

such events, which are likely to be exacerbated by a changing climate, will have important national security implications, 

both in terms of a direct threat as well as broader challenges to U.S. interests in strategically important countries.  At 

home, extreme weather events could put large numbers of people in harm, damage essential infrastructure (including 

military assets), and require mobilization and diversion of military personnel.  Abroad, climate change is likely to 

promote instability in countries of strategic concern, which could lead to refugee and humanitarian crises as well as 

escalations in international conflict over resources, particularly water and food.  
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There is broad scientific consensus that our climate is changing, due primarily to the burning of fossil fuels for energy, 

deforestation, and other human activities that release greenhouse gases into our atmosphere.  The debate surrounding 

climate change action has many facets, with significant attention given to issues such as the global competitiveness of 

American industry, the effect of climate legislation on job growth, and the potential environmental impacts of non-

action.  A frequently overlooked perspective is the impact of climate change on U.S. national security. This issue brief 

attempts to fill that void, examining the national security consequences of rising sea levels and changes in temperature 

and precipitation patterns across the globe. Topics addressed include resource conflict, economic stress, population 

dislocation, humanitarian relief and military preparedness.  Other issues, such as the critical relationship between the 

U.S. energy supply (especially oil) and national security, are beyond the scope of this brief. 

 

IINNTTRROODDUUCCTTIIOONN  
 

National security is often characterized as defense against armed attack.  In reality, it is a much broader and more 

complex issue; phenomena such as infectious disease, natural disasters, and climate change all have national security 

implications.  The common factor among these issues is instability.  Maintaining stability both among and within nations 

is a proven means of conflict avoidance; instability is a threat to security. 

 

So while armed attacks have the potential to endanger large numbers of people, this is also true of climate change.  

Many experts agree that projected effects of climate change pose a threat to America’s national security because they 

function as a “threat multiplier for instability” and are interrelated with U.S. dependence on fossil fuels.1 This sentiment 

was recently echoed by the Intelligence Community (IC) in its National Intelligence Assessment on the national security 

impacts of global climate change to 2030.  In his June 2008 Congressional testimony, Thomas Fingar, Deputy Director of 

National Intelligence for Analysis and Chairman of the National Intelligence Council, said, “Climate change alone is 

unlikely to trigger state failure by 2030, but the impacts will worsen existing problems – such as poverty, social tensions, 

environmental degradation, ineffectual leadership, and weak political institutions.”2 

 

RREESSOOUURRCCEE  SSCCAARRCCIITTYY  AANNDD  CCOONNFFLLIICCTT  
 

Access to and availability of natural resources historically has been a source of conflict across countries and cultures. 

Conflicts over water resources currently are linked with persistent poverty and instability in the Middle East, Africa, and 

Asia.  As climatic changes continue, the likelihood of resource conflicts will grow as well. 
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Water access 

An adequate water supply is a basic necessity for human activities such as drinking, irrigation, and sanitation.  By 2025, 

five billion people are projected to live in water stressed countries, even without considering the potential impacts of 

climate change.3   If changes in critical sources of fresh water such as rainfall, snowmelt, and glacial melt are factored 

into projections for water stress – a likely scenario due to a changing climate – the people who already live in water 

stressed countries could see a further reduction in water availability.  In some cases the effects are already visible.  

Experts currently estimate that glaciers, from which 40 percent of the world’s population receives about half of its 

drinking water,4 have been retreating at ever faster rates due to climate change.5   Because they lack the infrastructure 

to deal with water shortages, developing countries are particularly vulnerable to political, economic and social 

instability. 

 

Food production 

Access to food is a critical stability factor.  Climate change threatens to inject instability into food production across the 

globe.  Crop ecologists project that grain production will decrease 10 percent for each 1.8°F increase in temperatures 

above past averages.6   According to the Intergovernmental Panel on Climate Change (IPCC) estimates, some African 

countries’ yields from rain-fed crops could drop by 50 percent by 2020 due to climate impacts.7  Additionally, most of 

the world’s growth in food demand will occur in areas already facing food shortages such as the Indian subcontinent and 

sub-Saharan Africa.   

 

Fresh water and food are just two examples of resources that will be affected by a changing climate.  The degree to 

which societies will experience the negative environmental and socio-economic effects of resource scarcity due to 

climate change depends in large part to their vulnerability to it.  How dependent is a given society on natural resources 

and ecosystem services?  Given a certain level of dependence, how sensitive are the resources to a changing climate? 

What is the capacity of the country to adapt to changes in availability of these resources and services?  Thus, while the 

environmental and socio-economic effects of climate change are projected to be widespread, they will not be uniformly 

distributed because of varying vulnerabilities.  Of central concern for U.S. security, however, is the reality that a majority 

of the resource impacts will be in countries with limited adaptive capacity, potentially making them particularly 

susceptible to the corrosive effects of instability. 

 

EECCOONNOOMMIICC  SSTTRREESSSSEESS  
 

Climate change will have serious implications for national economies and global markets.  While it is impossible to 

attribute economic and state failures to global climate change alone, an increasing number of experts, both scientific 

and military, believe that a changing climate will exacerbate some of the central challenges facing weak economies and 

failing states. 

 

Investment 

Climate change will require dramatic investment in infrastructure – both to preempt its effects and to rebuild 

communities after extreme weather events.  Increasingly powerful and devastating tropical storms, like Hurricane 

Katrina, can be expected to occur as climate change causes ocean temperatures to rise. 8  The damage ensuing from 

such destructive storms is financially overwhelming, and while the United States has the capacity, even if a finite one, to 

invest in prevention and rebuilding efforts, the same cannot be said for much of the developing world.  In 2009, the 

World Bank estimated that developing countries would require $75-100 billion annually during the period 2010-2050 to 

cope with the consequences of climate change.9  
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International markets  

The global financial crisis that took hold in 2009 and continued through 2010 resulted in slower economic growth 

around the world.  As markets slowly recover and financial regulations are reorganized, how the international markets 

respond is of direct relevance to U.S. national security.  Climate change has the potential to disrupt progress, especially 

in emerging economies which are more vulnerable to instability.  Economic disruptions associated with climate change 

will place increased pressure on weak nations which may therefore be unable to provide basic needs and maintain order 

for their citizens.  In his February 2009 testimony before Congress, Director of National Intelligence Admiral Dennis C. 

Blair said, “The United States depends on a smooth-functioning international system ensuring the flow of trade and 

market access to critical raw materials such as oil and gas, and security for its allies and partners.  Climate change could 

affect all of these – domestic stability in a number of key states, the opening of new sea lanes and access to raw 

materials, and the global economy more broadly – with significant geopolitical consequences.”10  This also means that 

the export markets of many countries are likely to be negatively affected. 

 

PPOOPPUULLAATTIIOONN  DDIISSLLOOCCAATTIIOONN  AANNDD  MMIIGGRRAATTIIOONN  
 

Mass migration associated with climate change will challenge the world's political, economic, social and humanitarian 

relief capabilities. For example, a sea level rise of 3 - 15 feet would displace between 150 and 400 million people.11  The 

IPCC projects that sea levels will rise between 7 and 23 inches (0.18 and 0.59 meters) above the 1980-1999 average by 

the end of this century, making it unlikely that these extreme projections will be realized in the near future.12  Regardless 

of their numbers, however, displaced populations from developing countries are expected to move both to urban areas 

in their home countries and to neighbor countries as a temporary home until a move to a developed country with 

superior economic prospects is possible.13  There are three types of migration to consider: 

 

Within a country 

Migration within a single country, from coastlines to cities for example, can result in significant economic changes – both 

positive and negative.  The United States was, for the most part, able to absorb the displacement of people from the 

Gulf Coast after Hurricane Katrina.  Developing countries that lack strong political, social, and economic infrastructures 

are likely to face entirely different effects of major population shifts.   

 

Across an international border 

Environmental destruction is a major driver of migration across international borders.  Such migration can often lead to 

intense political conflict and destabilization for both countries.  The large migration from Bangladesh to India beginning 

in the 1950s, for example, affected both the economy and political context in the regions of India that absorbed this 

population and resulted in violence between natives and migrants.14   The IPCC has estimated that with a 45 centimeter 

(17.7 inch) increase in sea level, 10.9 percent of Bangladesh will be under water and 5.5 million people may be 

displaced.15  As a result, previously existing tensions may be exacerbated if this projected sea level rise does indeed 

occur.   

 

Across large regions of the globe 

A final type of migration involves large regions of the globe.  Europe has experienced such a migration influx from North 

Africa and the Middle East since the 1960s.  The resulting shift in demographics can result in serious tensions along 

social, cultural, or religious lines, as evidenced by the 2005 civil unrest in France.  A forced evacuation of low-lying island 

nations, such as the Maldives, the Republic of the Marshall Islands, Tuvalu and Kiribati, may be necessary if they are 

rendered uninhabitable by a sea level rise of one to two meters (3.2 - 6.5 feet).16
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HHUUMMAANNIITTAARRIIAANN  RREELLIIEEFF  
 

The need for increased international aid is likely to be one of the most significant effects of climate change.  Since the 

1970s, the number of people affected globally by natural disasters has increased by about 50,000 to 60,000 people per 

decade.17  The number of reported disasters has also increased from an average annual total of 90 in the 1970s to 

almost 450 per year in this current decade.  The impetus to provide funding in the wake of such domestic and 

international disasters, which is both moral and strategic, will come under intense scrutiny and pressure given America’s 

own long-term budget scenario. Difficult choices will have to be made over competing trade-offs and priorities.  

Significant aid is likely to be required due to the following effects of climate change: 

 

Weather intensification 

The increased intensity of tropical cyclones, hurricanes, and other extreme weather events will result in greater 

infrastructure damage and economic losses. 

 

Flooding and drought 

It is very likely that there will be more frequent and intense drought and wildfire occurrences as a result of changing 

weather patterns and mid-continental drying.  Because the landmass of the Indian subcontinent is expected to warm, 

scientists anticipate this will heighten the impact of monsoon rains and associated flooding of low-lying areas. 

 

Shifting pattern of disease  

Disease vectors will be altered in a warmer world, causing new worldwide health challenges.  Public health experts 

project that between 90 and 200 million people could become more vulnerable to malaria, 1.4 billion could experience 

greater risk of dengue fever, and the number of children vulnerable to diarrheal diseases – the number one killer of 

children – will increase significantly.18 

 

MMIILLIITTAARRYY  PPRREEPPAARREEDDNNEESSSS  
 

The impacts of climate change on resource competition, economic development, population migration, and 

humanitarian issues will force changes in U.S. use of its military power.  Climate change also will force change in how the 

United States operates its forces around the world; changes will affect ground operations and logistics as well as 

operations at sea and in the air.  Sea level rise threatens large investments in U.S. facilities around the world.  

Desertification and shifts in the availability of water can change logistic patterns drastically for all U.S. forces.  This 

section highlights some of the primary military preparedness issues that will confront the United States as a result of a 

changing climate.  

 

Weapons systems and platforms 

According to CNA’s 2007 report, “Operating equipment in extreme environmental conditions increases maintenance 

requirements – at considerable cost – and dramatically reduces the service life of equipment.”19 Increased 

desertification, rising sea levels, and warmer temperatures in the Middle East, where the United States is projected to 

have a continued presence, will put U.S. military preparedness at risk.  Equipment will require heightened maintenance 

to ensure adequate response times. 

 

Bases threatened by rising sea levels 

A rise in sea level would result in the loss of some strategic forward bases across the globe.  In 2008, the National 

Intelligence Council disclosed that 30 or more U.S. military installations were seriously threatened by rising sea levels.20  



 

Environmental and Energy Study Institute                                                                                                                                   5 | P a g e  

In particular, bases located on the East Coast of the United States are especially vulnerable to rising sea levels and 

increasingly frequent and powerful hurricanes.  For example, were sea levels to rise by one meter, Norfolk, Virginia, an 

important base of the U.S. Navy, would be flooded.  As U.S. military bases are put at risk, the ability of the military to 

protect the United States will be compromised.21 

 

Military operations 

In addition to the preparedness implications of climate change, severe weather impedes actual operations as well.  

Projected increases in storm intensity threaten to impact military installations situated in hurricane alleys, such as those 

on the East Coast of the United States.  Storms and altered weather patterns can also impact energy supplies that are 

vital to the operation of fixed military operations.  Moreover, the melting of Arctic sea ice is expanding the Northwest 

Passage.  This has significant implications for international resource conflicts, maritime shipping lanes and an increased 

scope for U.S. naval operations.22
 

 

CCOONNCCLLUUSSIIOONN  
 

Most of the public debate regarding climate change focuses on the size of the economic consequences of action and 

how these costs compare to those of inaction.  Hurricane Katrina and other extreme weather events suggest a different 

way of thinking about the issue, in which the human and larger social consequences of these events outweighed the 

aggregate economic costs, at least in the context of a large and resilient U.S. economy.  The concentrated impacts of 

such events, which are likely to be exacerbated by a changing climate, will have important national security implications, 

both in terms of a direct threat as well as broader challenges to U.S. interests in strategically important countries.  At 

home, extreme weather events could put large numbers of people in harm, damage essential infrastructure (including 

military assets), and require mobilization and diversion of military personnel.  Abroad, climate change is likely to 

promote instability in countries of strategic concern, which could lead to refugee and humanitarian crises as well as 

escalations in international conflict over resources, particularly water and food.  
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There is broad scientific consensus that our climate is changing, due primarily to the burning of fossil fuels for energy, 

deforestation, and other human activities that release greenhouse gases into our atmosphere.  The debate surrounding 

climate change action has many facets, with significant attention given to issues such as the global competitiveness of 

American industry, the effect of climate legislation on job growth, and the potential environmental impacts of non-

action.  A frequently overlooked perspective is the impact of climate change on U.S. national security. This issue brief 

attempts to fill that void, examining the national security consequences of rising sea levels and changes in temperature 

and precipitation patterns across the globe. Topics addressed include resource conflict, economic stress, population 

dislocation, humanitarian relief and military preparedness.  Other issues, such as the critical relationship between the 

U.S. energy supply (especially oil) and national security, are beyond the scope of this brief. 

 

IINNTTRROODDUUCCTTIIOONN  
 

National security is often characterized as defense against armed attack.  In reality, it is a much broader and more 

complex issue; phenomena such as infectious disease, natural disasters, and climate change all have national security 

implications.  The common factor among these issues is instability.  Maintaining stability both among and within nations 

is a proven means of conflict avoidance; instability is a threat to security. 

 

So while armed attacks have the potential to endanger large numbers of people, this is also true of climate change.  

Many experts agree that projected effects of climate change pose a threat to America’s national security because they 

function as a “threat multiplier for instability” and are interrelated with U.S. dependence on fossil fuels.1 This sentiment 

was recently echoed by the Intelligence Community (IC) in its National Intelligence Assessment on the national security 

impacts of global climate change to 2030.  In his June 2008 Congressional testimony, Thomas Fingar, Deputy Director of 

National Intelligence for Analysis and Chairman of the National Intelligence Council, said, “Climate change alone is 

unlikely to trigger state failure by 2030, but the impacts will worsen existing problems – such as poverty, social tensions, 

environmental degradation, ineffectual leadership, and weak political institutions.”2 

 

RREESSOOUURRCCEE  SSCCAARRCCIITTYY  AANNDD  CCOONNFFLLIICCTT  
 

Access to and availability of natural resources historically has been a source of conflict across countries and cultures. 

Conflicts over water resources currently are linked with persistent poverty and instability in the Middle East, Africa, and 

Asia.  As climatic changes continue, the likelihood of resource conflicts will grow as well. 

 

  



 

Environmental and Energy Study Institute                                                                                                                                   2 | P a g e  

Water access 

An adequate water supply is a basic necessity for human activities such as drinking, irrigation, and sanitation.  By 2025, 

five billion people are projected to live in water stressed countries, even without considering the potential impacts of 

climate change.3   If changes in critical sources of fresh water such as rainfall, snowmelt, and glacial melt are factored 

into projections for water stress – a likely scenario due to a changing climate – the people who already live in water 

stressed countries could see a further reduction in water availability.  In some cases the effects are already visible.  

Experts currently estimate that glaciers, from which 40 percent of the world’s population receives about half of its 

drinking water,4 have been retreating at ever faster rates due to climate change.5   Because they lack the infrastructure 

to deal with water shortages, developing countries are particularly vulnerable to political, economic and social 

instability. 

 

Food production 

Access to food is a critical stability factor.  Climate change threatens to inject instability into food production across the 

globe.  Crop ecologists project that grain production will decrease 10 percent for each 1.8°F increase in temperatures 

above past averages.6   According to the Intergovernmental Panel on Climate Change (IPCC) estimates, some African 

countries’ yields from rain-fed crops could drop by 50 percent by 2020 due to climate impacts.7  Additionally, most of 

the world’s growth in food demand will occur in areas already facing food shortages such as the Indian subcontinent and 

sub-Saharan Africa.   

 

Fresh water and food are just two examples of resources that will be affected by a changing climate.  The degree to 

which societies will experience the negative environmental and socio-economic effects of resource scarcity due to 

climate change depends in large part to their vulnerability to it.  How dependent is a given society on natural resources 

and ecosystem services?  Given a certain level of dependence, how sensitive are the resources to a changing climate? 

What is the capacity of the country to adapt to changes in availability of these resources and services?  Thus, while the 

environmental and socio-economic effects of climate change are projected to be widespread, they will not be uniformly 

distributed because of varying vulnerabilities.  Of central concern for U.S. security, however, is the reality that a majority 

of the resource impacts will be in countries with limited adaptive capacity, potentially making them particularly 

susceptible to the corrosive effects of instability. 

 

EECCOONNOOMMIICC  SSTTRREESSSSEESS  
 

Climate change will have serious implications for national economies and global markets.  While it is impossible to 

attribute economic and state failures to global climate change alone, an increasing number of experts, both scientific 

and military, believe that a changing climate will exacerbate some of the central challenges facing weak economies and 

failing states. 

 

Investment 

Climate change will require dramatic investment in infrastructure – both to preempt its effects and to rebuild 

communities after extreme weather events.  Increasingly powerful and devastating tropical storms, like Hurricane 

Katrina, can be expected to occur as climate change causes ocean temperatures to rise. 8  The damage ensuing from 

such destructive storms is financially overwhelming, and while the United States has the capacity, even if a finite one, to 

invest in prevention and rebuilding efforts, the same cannot be said for much of the developing world.  In 2009, the 

World Bank estimated that developing countries would require $75-100 billion annually during the period 2010-2050 to 

cope with the consequences of climate change.9  
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International markets  

The global financial crisis that took hold in 2009 and continued through 2010 resulted in slower economic growth 

around the world.  As markets slowly recover and financial regulations are reorganized, how the international markets 

respond is of direct relevance to U.S. national security.  Climate change has the potential to disrupt progress, especially 

in emerging economies which are more vulnerable to instability.  Economic disruptions associated with climate change 

will place increased pressure on weak nations which may therefore be unable to provide basic needs and maintain order 

for their citizens.  In his February 2009 testimony before Congress, Director of National Intelligence Admiral Dennis C. 

Blair said, “The United States depends on a smooth-functioning international system ensuring the flow of trade and 

market access to critical raw materials such as oil and gas, and security for its allies and partners.  Climate change could 

affect all of these – domestic stability in a number of key states, the opening of new sea lanes and access to raw 

materials, and the global economy more broadly – with significant geopolitical consequences.”10  This also means that 

the export markets of many countries are likely to be negatively affected. 

 

PPOOPPUULLAATTIIOONN  DDIISSLLOOCCAATTIIOONN  AANNDD  MMIIGGRRAATTIIOONN  
 

Mass migration associated with climate change will challenge the world's political, economic, social and humanitarian 

relief capabilities. For example, a sea level rise of 3 - 15 feet would displace between 150 and 400 million people.11  The 

IPCC projects that sea levels will rise between 7 and 23 inches (0.18 and 0.59 meters) above the 1980-1999 average by 

the end of this century, making it unlikely that these extreme projections will be realized in the near future.12  Regardless 

of their numbers, however, displaced populations from developing countries are expected to move both to urban areas 

in their home countries and to neighbor countries as a temporary home until a move to a developed country with 

superior economic prospects is possible.13  There are three types of migration to consider: 

 

Within a country 

Migration within a single country, from coastlines to cities for example, can result in significant economic changes – both 

positive and negative.  The United States was, for the most part, able to absorb the displacement of people from the 

Gulf Coast after Hurricane Katrina.  Developing countries that lack strong political, social, and economic infrastructures 

are likely to face entirely different effects of major population shifts.   

 

Across an international border 

Environmental destruction is a major driver of migration across international borders.  Such migration can often lead to 

intense political conflict and destabilization for both countries.  The large migration from Bangladesh to India beginning 

in the 1950s, for example, affected both the economy and political context in the regions of India that absorbed this 

population and resulted in violence between natives and migrants.14   The IPCC has estimated that with a 45 centimeter 

(17.7 inch) increase in sea level, 10.9 percent of Bangladesh will be under water and 5.5 million people may be 

displaced.15  As a result, previously existing tensions may be exacerbated if this projected sea level rise does indeed 

occur.   

 

Across large regions of the globe 

A final type of migration involves large regions of the globe.  Europe has experienced such a migration influx from North 

Africa and the Middle East since the 1960s.  The resulting shift in demographics can result in serious tensions along 

social, cultural, or religious lines, as evidenced by the 2005 civil unrest in France.  A forced evacuation of low-lying island 

nations, such as the Maldives, the Republic of the Marshall Islands, Tuvalu and Kiribati, may be necessary if they are 

rendered uninhabitable by a sea level rise of one to two meters (3.2 - 6.5 feet).16
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HHUUMMAANNIITTAARRIIAANN  RREELLIIEEFF  
 

The need for increased international aid is likely to be one of the most significant effects of climate change.  Since the 

1970s, the number of people affected globally by natural disasters has increased by about 50,000 to 60,000 people per 

decade.17  The number of reported disasters has also increased from an average annual total of 90 in the 1970s to 

almost 450 per year in this current decade.  The impetus to provide funding in the wake of such domestic and 

international disasters, which is both moral and strategic, will come under intense scrutiny and pressure given America’s 

own long-term budget scenario. Difficult choices will have to be made over competing trade-offs and priorities.  

Significant aid is likely to be required due to the following effects of climate change: 

 

Weather intensification 

The increased intensity of tropical cyclones, hurricanes, and other extreme weather events will result in greater 

infrastructure damage and economic losses. 

 

Flooding and drought 

It is very likely that there will be more frequent and intense drought and wildfire occurrences as a result of changing 

weather patterns and mid-continental drying.  Because the landmass of the Indian subcontinent is expected to warm, 

scientists anticipate this will heighten the impact of monsoon rains and associated flooding of low-lying areas. 

 

Shifting pattern of disease  

Disease vectors will be altered in a warmer world, causing new worldwide health challenges.  Public health experts 

project that between 90 and 200 million people could become more vulnerable to malaria, 1.4 billion could experience 

greater risk of dengue fever, and the number of children vulnerable to diarrheal diseases – the number one killer of 

children – will increase significantly.18 

 

MMIILLIITTAARRYY  PPRREEPPAARREEDDNNEESSSS  
 

The impacts of climate change on resource competition, economic development, population migration, and 

humanitarian issues will force changes in U.S. use of its military power.  Climate change also will force change in how the 

United States operates its forces around the world; changes will affect ground operations and logistics as well as 

operations at sea and in the air.  Sea level rise threatens large investments in U.S. facilities around the world.  

Desertification and shifts in the availability of water can change logistic patterns drastically for all U.S. forces.  This 

section highlights some of the primary military preparedness issues that will confront the United States as a result of a 

changing climate.  

 

Weapons systems and platforms 

According to CNA’s 2007 report, “Operating equipment in extreme environmental conditions increases maintenance 

requirements – at considerable cost – and dramatically reduces the service life of equipment.”19 Increased 

desertification, rising sea levels, and warmer temperatures in the Middle East, where the United States is projected to 

have a continued presence, will put U.S. military preparedness at risk.  Equipment will require heightened maintenance 

to ensure adequate response times. 

 

Bases threatened by rising sea levels 

A rise in sea level would result in the loss of some strategic forward bases across the globe.  In 2008, the National 

Intelligence Council disclosed that 30 or more U.S. military installations were seriously threatened by rising sea levels.20  
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In particular, bases located on the East Coast of the United States are especially vulnerable to rising sea levels and 

increasingly frequent and powerful hurricanes.  For example, were sea levels to rise by one meter, Norfolk, Virginia, an 

important base of the U.S. Navy, would be flooded.  As U.S. military bases are put at risk, the ability of the military to 

protect the United States will be compromised.21 

 

Military operations 

In addition to the preparedness implications of climate change, severe weather impedes actual operations as well.  

Projected increases in storm intensity threaten to impact military installations situated in hurricane alleys, such as those 

on the East Coast of the United States.  Storms and altered weather patterns can also impact energy supplies that are 

vital to the operation of fixed military operations.  Moreover, the melting of Arctic sea ice is expanding the Northwest 

Passage.  This has significant implications for international resource conflicts, maritime shipping lanes and an increased 

scope for U.S. naval operations.22
 

 

CCOONNCCLLUUSSIIOONN  
 

Most of the public debate regarding climate change focuses on the size of the economic consequences of action and 

how these costs compare to those of inaction.  Hurricane Katrina and other extreme weather events suggest a different 

way of thinking about the issue, in which the human and larger social consequences of these events outweighed the 

aggregate economic costs, at least in the context of a large and resilient U.S. economy.  The concentrated impacts of 

such events, which are likely to be exacerbated by a changing climate, will have important national security implications, 

both in terms of a direct threat as well as broader challenges to U.S. interests in strategically important countries.  At 

home, extreme weather events could put large numbers of people in harm, damage essential infrastructure (including 

military assets), and require mobilization and diversion of military personnel.  Abroad, climate change is likely to 

promote instability in countries of strategic concern, which could lead to refugee and humanitarian crises as well as 

escalations in international conflict over resources, particularly water and food.  
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There is broad scientific consensus that our climate is changing, due primarily to the burning of fossil fuels for energy, 

deforestation, and other human activities that release greenhouse gases into our atmosphere.  The debate surrounding 

climate change action has many facets, with significant attention given to issues such as the global competitiveness of 

American industry, the effect of climate legislation on job growth, and the potential environmental impacts of non-

action.  A frequently overlooked perspective is the impact of climate change on U.S. national security. This issue brief 

attempts to fill that void, examining the national security consequences of rising sea levels and changes in temperature 

and precipitation patterns across the globe. Topics addressed include resource conflict, economic stress, population 

dislocation, humanitarian relief and military preparedness.  Other issues, such as the critical relationship between the 

U.S. energy supply (especially oil) and national security, are beyond the scope of this brief. 

 

IINNTTRROODDUUCCTTIIOONN  
 

National security is often characterized as defense against armed attack.  In reality, it is a much broader and more 

complex issue; phenomena such as infectious disease, natural disasters, and climate change all have national security 

implications.  The common factor among these issues is instability.  Maintaining stability both among and within nations 

is a proven means of conflict avoidance; instability is a threat to security. 

 

So while armed attacks have the potential to endanger large numbers of people, this is also true of climate change.  

Many experts agree that projected effects of climate change pose a threat to America’s national security because they 

function as a “threat multiplier for instability” and are interrelated with U.S. dependence on fossil fuels.1 This sentiment 

was recently echoed by the Intelligence Community (IC) in its National Intelligence Assessment on the national security 

impacts of global climate change to 2030.  In his June 2008 Congressional testimony, Thomas Fingar, Deputy Director of 

National Intelligence for Analysis and Chairman of the National Intelligence Council, said, “Climate change alone is 

unlikely to trigger state failure by 2030, but the impacts will worsen existing problems – such as poverty, social tensions, 

environmental degradation, ineffectual leadership, and weak political institutions.”2 

 

RREESSOOUURRCCEE  SSCCAARRCCIITTYY  AANNDD  CCOONNFFLLIICCTT  
 

Access to and availability of natural resources historically has been a source of conflict across countries and cultures. 

Conflicts over water resources currently are linked with persistent poverty and instability in the Middle East, Africa, and 

Asia.  As climatic changes continue, the likelihood of resource conflicts will grow as well. 
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Water access 

An adequate water supply is a basic necessity for human activities such as drinking, irrigation, and sanitation.  By 2025, 

five billion people are projected to live in water stressed countries, even without considering the potential impacts of 

climate change.3   If changes in critical sources of fresh water such as rainfall, snowmelt, and glacial melt are factored 

into projections for water stress – a likely scenario due to a changing climate – the people who already live in water 

stressed countries could see a further reduction in water availability.  In some cases the effects are already visible.  

Experts currently estimate that glaciers, from which 40 percent of the world’s population receives about half of its 

drinking water,4 have been retreating at ever faster rates due to climate change.5   Because they lack the infrastructure 

to deal with water shortages, developing countries are particularly vulnerable to political, economic and social 

instability. 

 

Food production 

Access to food is a critical stability factor.  Climate change threatens to inject instability into food production across the 

globe.  Crop ecologists project that grain production will decrease 10 percent for each 1.8°F increase in temperatures 

above past averages.6   According to the Intergovernmental Panel on Climate Change (IPCC) estimates, some African 

countries’ yields from rain-fed crops could drop by 50 percent by 2020 due to climate impacts.7  Additionally, most of 

the world’s growth in food demand will occur in areas already facing food shortages such as the Indian subcontinent and 

sub-Saharan Africa.   

 

Fresh water and food are just two examples of resources that will be affected by a changing climate.  The degree to 

which societies will experience the negative environmental and socio-economic effects of resource scarcity due to 

climate change depends in large part to their vulnerability to it.  How dependent is a given society on natural resources 

and ecosystem services?  Given a certain level of dependence, how sensitive are the resources to a changing climate? 

What is the capacity of the country to adapt to changes in availability of these resources and services?  Thus, while the 

environmental and socio-economic effects of climate change are projected to be widespread, they will not be uniformly 

distributed because of varying vulnerabilities.  Of central concern for U.S. security, however, is the reality that a majority 

of the resource impacts will be in countries with limited adaptive capacity, potentially making them particularly 

susceptible to the corrosive effects of instability. 

 

EECCOONNOOMMIICC  SSTTRREESSSSEESS  
 

Climate change will have serious implications for national economies and global markets.  While it is impossible to 

attribute economic and state failures to global climate change alone, an increasing number of experts, both scientific 

and military, believe that a changing climate will exacerbate some of the central challenges facing weak economies and 

failing states. 

 

Investment 

Climate change will require dramatic investment in infrastructure – both to preempt its effects and to rebuild 

communities after extreme weather events.  Increasingly powerful and devastating tropical storms, like Hurricane 

Katrina, can be expected to occur as climate change causes ocean temperatures to rise. 8  The damage ensuing from 

such destructive storms is financially overwhelming, and while the United States has the capacity, even if a finite one, to 

invest in prevention and rebuilding efforts, the same cannot be said for much of the developing world.  In 2009, the 

World Bank estimated that developing countries would require $75-100 billion annually during the period 2010-2050 to 

cope with the consequences of climate change.9  
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International markets  

The global financial crisis that took hold in 2009 and continued through 2010 resulted in slower economic growth 

around the world.  As markets slowly recover and financial regulations are reorganized, how the international markets 

respond is of direct relevance to U.S. national security.  Climate change has the potential to disrupt progress, especially 

in emerging economies which are more vulnerable to instability.  Economic disruptions associated with climate change 

will place increased pressure on weak nations which may therefore be unable to provide basic needs and maintain order 

for their citizens.  In his February 2009 testimony before Congress, Director of National Intelligence Admiral Dennis C. 

Blair said, “The United States depends on a smooth-functioning international system ensuring the flow of trade and 

market access to critical raw materials such as oil and gas, and security for its allies and partners.  Climate change could 

affect all of these – domestic stability in a number of key states, the opening of new sea lanes and access to raw 

materials, and the global economy more broadly – with significant geopolitical consequences.”10  This also means that 

the export markets of many countries are likely to be negatively affected. 

 

PPOOPPUULLAATTIIOONN  DDIISSLLOOCCAATTIIOONN  AANNDD  MMIIGGRRAATTIIOONN  
 

Mass migration associated with climate change will challenge the world's political, economic, social and humanitarian 

relief capabilities. For example, a sea level rise of 3 - 15 feet would displace between 150 and 400 million people.11  The 

IPCC projects that sea levels will rise between 7 and 23 inches (0.18 and 0.59 meters) above the 1980-1999 average by 

the end of this century, making it unlikely that these extreme projections will be realized in the near future.12  Regardless 

of their numbers, however, displaced populations from developing countries are expected to move both to urban areas 

in their home countries and to neighbor countries as a temporary home until a move to a developed country with 

superior economic prospects is possible.13  There are three types of migration to consider: 

 

Within a country 

Migration within a single country, from coastlines to cities for example, can result in significant economic changes – both 

positive and negative.  The United States was, for the most part, able to absorb the displacement of people from the 

Gulf Coast after Hurricane Katrina.  Developing countries that lack strong political, social, and economic infrastructures 

are likely to face entirely different effects of major population shifts.   

 

Across an international border 

Environmental destruction is a major driver of migration across international borders.  Such migration can often lead to 

intense political conflict and destabilization for both countries.  The large migration from Bangladesh to India beginning 

in the 1950s, for example, affected both the economy and political context in the regions of India that absorbed this 

population and resulted in violence between natives and migrants.14   The IPCC has estimated that with a 45 centimeter 

(17.7 inch) increase in sea level, 10.9 percent of Bangladesh will be under water and 5.5 million people may be 

displaced.15  As a result, previously existing tensions may be exacerbated if this projected sea level rise does indeed 

occur.   

 

Across large regions of the globe 

A final type of migration involves large regions of the globe.  Europe has experienced such a migration influx from North 

Africa and the Middle East since the 1960s.  The resulting shift in demographics can result in serious tensions along 

social, cultural, or religious lines, as evidenced by the 2005 civil unrest in France.  A forced evacuation of low-lying island 

nations, such as the Maldives, the Republic of the Marshall Islands, Tuvalu and Kiribati, may be necessary if they are 

rendered uninhabitable by a sea level rise of one to two meters (3.2 - 6.5 feet).16
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HHUUMMAANNIITTAARRIIAANN  RREELLIIEEFF  
 

The need for increased international aid is likely to be one of the most significant effects of climate change.  Since the 

1970s, the number of people affected globally by natural disasters has increased by about 50,000 to 60,000 people per 

decade.17  The number of reported disasters has also increased from an average annual total of 90 in the 1970s to 

almost 450 per year in this current decade.  The impetus to provide funding in the wake of such domestic and 

international disasters, which is both moral and strategic, will come under intense scrutiny and pressure given America’s 

own long-term budget scenario. Difficult choices will have to be made over competing trade-offs and priorities.  

Significant aid is likely to be required due to the following effects of climate change: 

 

Weather intensification 

The increased intensity of tropical cyclones, hurricanes, and other extreme weather events will result in greater 

infrastructure damage and economic losses. 

 

Flooding and drought 

It is very likely that there will be more frequent and intense drought and wildfire occurrences as a result of changing 

weather patterns and mid-continental drying.  Because the landmass of the Indian subcontinent is expected to warm, 

scientists anticipate this will heighten the impact of monsoon rains and associated flooding of low-lying areas. 

 

Shifting pattern of disease  

Disease vectors will be altered in a warmer world, causing new worldwide health challenges.  Public health experts 

project that between 90 and 200 million people could become more vulnerable to malaria, 1.4 billion could experience 

greater risk of dengue fever, and the number of children vulnerable to diarrheal diseases – the number one killer of 

children – will increase significantly.18 

 

MMIILLIITTAARRYY  PPRREEPPAARREEDDNNEESSSS  
 

The impacts of climate change on resource competition, economic development, population migration, and 

humanitarian issues will force changes in U.S. use of its military power.  Climate change also will force change in how the 

United States operates its forces around the world; changes will affect ground operations and logistics as well as 

operations at sea and in the air.  Sea level rise threatens large investments in U.S. facilities around the world.  

Desertification and shifts in the availability of water can change logistic patterns drastically for all U.S. forces.  This 

section highlights some of the primary military preparedness issues that will confront the United States as a result of a 

changing climate.  

 

Weapons systems and platforms 

According to CNA’s 2007 report, “Operating equipment in extreme environmental conditions increases maintenance 

requirements – at considerable cost – and dramatically reduces the service life of equipment.”19 Increased 

desertification, rising sea levels, and warmer temperatures in the Middle East, where the United States is projected to 

have a continued presence, will put U.S. military preparedness at risk.  Equipment will require heightened maintenance 

to ensure adequate response times. 

 

Bases threatened by rising sea levels 

A rise in sea level would result in the loss of some strategic forward bases across the globe.  In 2008, the National 

Intelligence Council disclosed that 30 or more U.S. military installations were seriously threatened by rising sea levels.20  
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In particular, bases located on the East Coast of the United States are especially vulnerable to rising sea levels and 

increasingly frequent and powerful hurricanes.  For example, were sea levels to rise by one meter, Norfolk, Virginia, an 

important base of the U.S. Navy, would be flooded.  As U.S. military bases are put at risk, the ability of the military to 

protect the United States will be compromised.21 

 

Military operations 

In addition to the preparedness implications of climate change, severe weather impedes actual operations as well.  

Projected increases in storm intensity threaten to impact military installations situated in hurricane alleys, such as those 

on the East Coast of the United States.  Storms and altered weather patterns can also impact energy supplies that are 

vital to the operation of fixed military operations.  Moreover, the melting of Arctic sea ice is expanding the Northwest 

Passage.  This has significant implications for international resource conflicts, maritime shipping lanes and an increased 

scope for U.S. naval operations.22
 

 

CCOONNCCLLUUSSIIOONN  
 

Most of the public debate regarding climate change focuses on the size of the economic consequences of action and 

how these costs compare to those of inaction.  Hurricane Katrina and other extreme weather events suggest a different 

way of thinking about the issue, in which the human and larger social consequences of these events outweighed the 

aggregate economic costs, at least in the context of a large and resilient U.S. economy.  The concentrated impacts of 

such events, which are likely to be exacerbated by a changing climate, will have important national security implications, 

both in terms of a direct threat as well as broader challenges to U.S. interests in strategically important countries.  At 

home, extreme weather events could put large numbers of people in harm, damage essential infrastructure (including 

military assets), and require mobilization and diversion of military personnel.  Abroad, climate change is likely to 

promote instability in countries of strategic concern, which could lead to refugee and humanitarian crises as well as 

escalations in international conflict over resources, particularly water and food.  
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There is broad scientific consensus that our climate is changing, due primarily to the burning of fossil fuels for energy, 

deforestation, and other human activities that release greenhouse gases into our atmosphere.  The debate surrounding 

climate change action has many facets, with significant attention given to issues such as the global competitiveness of 

American industry, the effect of climate legislation on job growth, and the potential environmental impacts of non-

action.  A frequently overlooked perspective is the impact of climate change on U.S. national security. This issue brief 

attempts to fill that void, examining the national security consequences of rising sea levels and changes in temperature 

and precipitation patterns across the globe. Topics addressed include resource conflict, economic stress, population 

dislocation, humanitarian relief and military preparedness.  Other issues, such as the critical relationship between the 

U.S. energy supply (especially oil) and national security, are beyond the scope of this brief. 

 

IINNTTRROODDUUCCTTIIOONN  
 

National security is often characterized as defense against armed attack.  In reality, it is a much broader and more 

complex issue; phenomena such as infectious disease, natural disasters, and climate change all have national security 

implications.  The common factor among these issues is instability.  Maintaining stability both among and within nations 

is a proven means of conflict avoidance; instability is a threat to security. 

 

So while armed attacks have the potential to endanger large numbers of people, this is also true of climate change.  

Many experts agree that projected effects of climate change pose a threat to America’s national security because they 

function as a “threat multiplier for instability” and are interrelated with U.S. dependence on fossil fuels.1 This sentiment 

was recently echoed by the Intelligence Community (IC) in its National Intelligence Assessment on the national security 

impacts of global climate change to 2030.  In his June 2008 Congressional testimony, Thomas Fingar, Deputy Director of 

National Intelligence for Analysis and Chairman of the National Intelligence Council, said, “Climate change alone is 

unlikely to trigger state failure by 2030, but the impacts will worsen existing problems – such as poverty, social tensions, 

environmental degradation, ineffectual leadership, and weak political institutions.”2 

 

RREESSOOUURRCCEE  SSCCAARRCCIITTYY  AANNDD  CCOONNFFLLIICCTT  
 

Access to and availability of natural resources historically has been a source of conflict across countries and cultures. 

Conflicts over water resources currently are linked with persistent poverty and instability in the Middle East, Africa, and 

Asia.  As climatic changes continue, the likelihood of resource conflicts will grow as well. 
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Water access 

An adequate water supply is a basic necessity for human activities such as drinking, irrigation, and sanitation.  By 2025, 

five billion people are projected to live in water stressed countries, even without considering the potential impacts of 

climate change.3   If changes in critical sources of fresh water such as rainfall, snowmelt, and glacial melt are factored 

into projections for water stress – a likely scenario due to a changing climate – the people who already live in water 

stressed countries could see a further reduction in water availability.  In some cases the effects are already visible.  

Experts currently estimate that glaciers, from which 40 percent of the world’s population receives about half of its 

drinking water,4 have been retreating at ever faster rates due to climate change.5   Because they lack the infrastructure 

to deal with water shortages, developing countries are particularly vulnerable to political, economic and social 

instability. 

 

Food production 

Access to food is a critical stability factor.  Climate change threatens to inject instability into food production across the 

globe.  Crop ecologists project that grain production will decrease 10 percent for each 1.8°F increase in temperatures 

above past averages.6   According to the Intergovernmental Panel on Climate Change (IPCC) estimates, some African 

countries’ yields from rain-fed crops could drop by 50 percent by 2020 due to climate impacts.7  Additionally, most of 

the world’s growth in food demand will occur in areas already facing food shortages such as the Indian subcontinent and 

sub-Saharan Africa.   

 

Fresh water and food are just two examples of resources that will be affected by a changing climate.  The degree to 

which societies will experience the negative environmental and socio-economic effects of resource scarcity due to 

climate change depends in large part to their vulnerability to it.  How dependent is a given society on natural resources 

and ecosystem services?  Given a certain level of dependence, how sensitive are the resources to a changing climate? 

What is the capacity of the country to adapt to changes in availability of these resources and services?  Thus, while the 

environmental and socio-economic effects of climate change are projected to be widespread, they will not be uniformly 

distributed because of varying vulnerabilities.  Of central concern for U.S. security, however, is the reality that a majority 

of the resource impacts will be in countries with limited adaptive capacity, potentially making them particularly 

susceptible to the corrosive effects of instability. 

 

EECCOONNOOMMIICC  SSTTRREESSSSEESS  
 

Climate change will have serious implications for national economies and global markets.  While it is impossible to 

attribute economic and state failures to global climate change alone, an increasing number of experts, both scientific 

and military, believe that a changing climate will exacerbate some of the central challenges facing weak economies and 

failing states. 

 

Investment 

Climate change will require dramatic investment in infrastructure – both to preempt its effects and to rebuild 

communities after extreme weather events.  Increasingly powerful and devastating tropical storms, like Hurricane 

Katrina, can be expected to occur as climate change causes ocean temperatures to rise. 8  The damage ensuing from 

such destructive storms is financially overwhelming, and while the United States has the capacity, even if a finite one, to 

invest in prevention and rebuilding efforts, the same cannot be said for much of the developing world.  In 2009, the 

World Bank estimated that developing countries would require $75-100 billion annually during the period 2010-2050 to 

cope with the consequences of climate change.9  
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International markets  

The global financial crisis that took hold in 2009 and continued through 2010 resulted in slower economic growth 

around the world.  As markets slowly recover and financial regulations are reorganized, how the international markets 

respond is of direct relevance to U.S. national security.  Climate change has the potential to disrupt progress, especially 

in emerging economies which are more vulnerable to instability.  Economic disruptions associated with climate change 

will place increased pressure on weak nations which may therefore be unable to provide basic needs and maintain order 

for their citizens.  In his February 2009 testimony before Congress, Director of National Intelligence Admiral Dennis C. 

Blair said, “The United States depends on a smooth-functioning international system ensuring the flow of trade and 

market access to critical raw materials such as oil and gas, and security for its allies and partners.  Climate change could 

affect all of these – domestic stability in a number of key states, the opening of new sea lanes and access to raw 

materials, and the global economy more broadly – with significant geopolitical consequences.”10  This also means that 

the export markets of many countries are likely to be negatively affected. 

 

PPOOPPUULLAATTIIOONN  DDIISSLLOOCCAATTIIOONN  AANNDD  MMIIGGRRAATTIIOONN  
 

Mass migration associated with climate change will challenge the world's political, economic, social and humanitarian 

relief capabilities. For example, a sea level rise of 3 - 15 feet would displace between 150 and 400 million people.11  The 

IPCC projects that sea levels will rise between 7 and 23 inches (0.18 and 0.59 meters) above the 1980-1999 average by 

the end of this century, making it unlikely that these extreme projections will be realized in the near future.12  Regardless 

of their numbers, however, displaced populations from developing countries are expected to move both to urban areas 

in their home countries and to neighbor countries as a temporary home until a move to a developed country with 

superior economic prospects is possible.13  There are three types of migration to consider: 

 

Within a country 

Migration within a single country, from coastlines to cities for example, can result in significant economic changes – both 

positive and negative.  The United States was, for the most part, able to absorb the displacement of people from the 

Gulf Coast after Hurricane Katrina.  Developing countries that lack strong political, social, and economic infrastructures 

are likely to face entirely different effects of major population shifts.   

 

Across an international border 

Environmental destruction is a major driver of migration across international borders.  Such migration can often lead to 

intense political conflict and destabilization for both countries.  The large migration from Bangladesh to India beginning 

in the 1950s, for example, affected both the economy and political context in the regions of India that absorbed this 

population and resulted in violence between natives and migrants.14   The IPCC has estimated that with a 45 centimeter 

(17.7 inch) increase in sea level, 10.9 percent of Bangladesh will be under water and 5.5 million people may be 

displaced.15  As a result, previously existing tensions may be exacerbated if this projected sea level rise does indeed 

occur.   

 

Across large regions of the globe 

A final type of migration involves large regions of the globe.  Europe has experienced such a migration influx from North 

Africa and the Middle East since the 1960s.  The resulting shift in demographics can result in serious tensions along 

social, cultural, or religious lines, as evidenced by the 2005 civil unrest in France.  A forced evacuation of low-lying island 

nations, such as the Maldives, the Republic of the Marshall Islands, Tuvalu and Kiribati, may be necessary if they are 

rendered uninhabitable by a sea level rise of one to two meters (3.2 - 6.5 feet).16
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HHUUMMAANNIITTAARRIIAANN  RREELLIIEEFF  
 

The need for increased international aid is likely to be one of the most significant effects of climate change.  Since the 

1970s, the number of people affected globally by natural disasters has increased by about 50,000 to 60,000 people per 

decade.17  The number of reported disasters has also increased from an average annual total of 90 in the 1970s to 

almost 450 per year in this current decade.  The impetus to provide funding in the wake of such domestic and 

international disasters, which is both moral and strategic, will come under intense scrutiny and pressure given America’s 

own long-term budget scenario. Difficult choices will have to be made over competing trade-offs and priorities.  

Significant aid is likely to be required due to the following effects of climate change: 

 

Weather intensification 

The increased intensity of tropical cyclones, hurricanes, and other extreme weather events will result in greater 

infrastructure damage and economic losses. 

 

Flooding and drought 

It is very likely that there will be more frequent and intense drought and wildfire occurrences as a result of changing 

weather patterns and mid-continental drying.  Because the landmass of the Indian subcontinent is expected to warm, 

scientists anticipate this will heighten the impact of monsoon rains and associated flooding of low-lying areas. 

 

Shifting pattern of disease  

Disease vectors will be altered in a warmer world, causing new worldwide health challenges.  Public health experts 

project that between 90 and 200 million people could become more vulnerable to malaria, 1.4 billion could experience 

greater risk of dengue fever, and the number of children vulnerable to diarrheal diseases – the number one killer of 

children – will increase significantly.18 

 

MMIILLIITTAARRYY  PPRREEPPAARREEDDNNEESSSS  
 

The impacts of climate change on resource competition, economic development, population migration, and 

humanitarian issues will force changes in U.S. use of its military power.  Climate change also will force change in how the 

United States operates its forces around the world; changes will affect ground operations and logistics as well as 

operations at sea and in the air.  Sea level rise threatens large investments in U.S. facilities around the world.  

Desertification and shifts in the availability of water can change logistic patterns drastically for all U.S. forces.  This 

section highlights some of the primary military preparedness issues that will confront the United States as a result of a 

changing climate.  

 

Weapons systems and platforms 

According to CNA’s 2007 report, “Operating equipment in extreme environmental conditions increases maintenance 

requirements – at considerable cost – and dramatically reduces the service life of equipment.”19 Increased 

desertification, rising sea levels, and warmer temperatures in the Middle East, where the United States is projected to 

have a continued presence, will put U.S. military preparedness at risk.  Equipment will require heightened maintenance 

to ensure adequate response times. 

 

Bases threatened by rising sea levels 

A rise in sea level would result in the loss of some strategic forward bases across the globe.  In 2008, the National 

Intelligence Council disclosed that 30 or more U.S. military installations were seriously threatened by rising sea levels.20  
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In particular, bases located on the East Coast of the United States are especially vulnerable to rising sea levels and 

increasingly frequent and powerful hurricanes.  For example, were sea levels to rise by one meter, Norfolk, Virginia, an 

important base of the U.S. Navy, would be flooded.  As U.S. military bases are put at risk, the ability of the military to 

protect the United States will be compromised.21 

 

Military operations 

In addition to the preparedness implications of climate change, severe weather impedes actual operations as well.  

Projected increases in storm intensity threaten to impact military installations situated in hurricane alleys, such as those 

on the East Coast of the United States.  Storms and altered weather patterns can also impact energy supplies that are 

vital to the operation of fixed military operations.  Moreover, the melting of Arctic sea ice is expanding the Northwest 

Passage.  This has significant implications for international resource conflicts, maritime shipping lanes and an increased 

scope for U.S. naval operations.22
 

 

CCOONNCCLLUUSSIIOONN  
 

Most of the public debate regarding climate change focuses on the size of the economic consequences of action and 

how these costs compare to those of inaction.  Hurricane Katrina and other extreme weather events suggest a different 

way of thinking about the issue, in which the human and larger social consequences of these events outweighed the 

aggregate economic costs, at least in the context of a large and resilient U.S. economy.  The concentrated impacts of 

such events, which are likely to be exacerbated by a changing climate, will have important national security implications, 

both in terms of a direct threat as well as broader challenges to U.S. interests in strategically important countries.  At 

home, extreme weather events could put large numbers of people in harm, damage essential infrastructure (including 

military assets), and require mobilization and diversion of military personnel.  Abroad, climate change is likely to 

promote instability in countries of strategic concern, which could lead to refugee and humanitarian crises as well as 

escalations in international conflict over resources, particularly water and food.  
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There is broad scientific consensus that our climate is changing, due primarily to the burning of fossil fuels for energy, 

deforestation, and other human activities that release greenhouse gases into our atmosphere.  The debate surrounding 

climate change action has many facets, with significant attention given to issues such as the global competitiveness of 

American industry, the effect of climate legislation on job growth, and the potential environmental impacts of non-

action.  A frequently overlooked perspective is the impact of climate change on U.S. national security. This issue brief 

attempts to fill that void, examining the national security consequences of rising sea levels and changes in temperature 

and precipitation patterns across the globe. Topics addressed include resource conflict, economic stress, population 

dislocation, humanitarian relief and military preparedness.  Other issues, such as the critical relationship between the 

U.S. energy supply (especially oil) and national security, are beyond the scope of this brief. 

 

IINNTTRROODDUUCCTTIIOONN  
 

National security is often characterized as defense against armed attack.  In reality, it is a much broader and more 

complex issue; phenomena such as infectious disease, natural disasters, and climate change all have national security 

implications.  The common factor among these issues is instability.  Maintaining stability both among and within nations 

is a proven means of conflict avoidance; instability is a threat to security. 

 

So while armed attacks have the potential to endanger large numbers of people, this is also true of climate change.  

Many experts agree that projected effects of climate change pose a threat to America’s national security because they 

function as a “threat multiplier for instability” and are interrelated with U.S. dependence on fossil fuels.1 This sentiment 

was recently echoed by the Intelligence Community (IC) in its National Intelligence Assessment on the national security 

impacts of global climate change to 2030.  In his June 2008 Congressional testimony, Thomas Fingar, Deputy Director of 

National Intelligence for Analysis and Chairman of the National Intelligence Council, said, “Climate change alone is 

unlikely to trigger state failure by 2030, but the impacts will worsen existing problems – such as poverty, social tensions, 

environmental degradation, ineffectual leadership, and weak political institutions.”2 

 

RREESSOOUURRCCEE  SSCCAARRCCIITTYY  AANNDD  CCOONNFFLLIICCTT  
 

Access to and availability of natural resources historically has been a source of conflict across countries and cultures. 

Conflicts over water resources currently are linked with persistent poverty and instability in the Middle East, Africa, and 

Asia.  As climatic changes continue, the likelihood of resource conflicts will grow as well. 
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Water access 

An adequate water supply is a basic necessity for human activities such as drinking, irrigation, and sanitation.  By 2025, 

five billion people are projected to live in water stressed countries, even without considering the potential impacts of 

climate change.3   If changes in critical sources of fresh water such as rainfall, snowmelt, and glacial melt are factored 

into projections for water stress – a likely scenario due to a changing climate – the people who already live in water 

stressed countries could see a further reduction in water availability.  In some cases the effects are already visible.  

Experts currently estimate that glaciers, from which 40 percent of the world’s population receives about half of its 

drinking water,4 have been retreating at ever faster rates due to climate change.5   Because they lack the infrastructure 

to deal with water shortages, developing countries are particularly vulnerable to political, economic and social 

instability. 

 

Food production 

Access to food is a critical stability factor.  Climate change threatens to inject instability into food production across the 

globe.  Crop ecologists project that grain production will decrease 10 percent for each 1.8°F increase in temperatures 

above past averages.6   According to the Intergovernmental Panel on Climate Change (IPCC) estimates, some African 

countries’ yields from rain-fed crops could drop by 50 percent by 2020 due to climate impacts.7  Additionally, most of 

the world’s growth in food demand will occur in areas already facing food shortages such as the Indian subcontinent and 

sub-Saharan Africa.   

 

Fresh water and food are just two examples of resources that will be affected by a changing climate.  The degree to 

which societies will experience the negative environmental and socio-economic effects of resource scarcity due to 

climate change depends in large part to their vulnerability to it.  How dependent is a given society on natural resources 

and ecosystem services?  Given a certain level of dependence, how sensitive are the resources to a changing climate? 

What is the capacity of the country to adapt to changes in availability of these resources and services?  Thus, while the 

environmental and socio-economic effects of climate change are projected to be widespread, they will not be uniformly 

distributed because of varying vulnerabilities.  Of central concern for U.S. security, however, is the reality that a majority 

of the resource impacts will be in countries with limited adaptive capacity, potentially making them particularly 

susceptible to the corrosive effects of instability. 

 

EECCOONNOOMMIICC  SSTTRREESSSSEESS  
 

Climate change will have serious implications for national economies and global markets.  While it is impossible to 

attribute economic and state failures to global climate change alone, an increasing number of experts, both scientific 

and military, believe that a changing climate will exacerbate some of the central challenges facing weak economies and 

failing states. 

 

Investment 

Climate change will require dramatic investment in infrastructure – both to preempt its effects and to rebuild 

communities after extreme weather events.  Increasingly powerful and devastating tropical storms, like Hurricane 

Katrina, can be expected to occur as climate change causes ocean temperatures to rise. 8  The damage ensuing from 

such destructive storms is financially overwhelming, and while the United States has the capacity, even if a finite one, to 

invest in prevention and rebuilding efforts, the same cannot be said for much of the developing world.  In 2009, the 

World Bank estimated that developing countries would require $75-100 billion annually during the period 2010-2050 to 

cope with the consequences of climate change.9  
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International markets  

The global financial crisis that took hold in 2009 and continued through 2010 resulted in slower economic growth 

around the world.  As markets slowly recover and financial regulations are reorganized, how the international markets 

respond is of direct relevance to U.S. national security.  Climate change has the potential to disrupt progress, especially 

in emerging economies which are more vulnerable to instability.  Economic disruptions associated with climate change 

will place increased pressure on weak nations which may therefore be unable to provide basic needs and maintain order 

for their citizens.  In his February 2009 testimony before Congress, Director of National Intelligence Admiral Dennis C. 

Blair said, “The United States depends on a smooth-functioning international system ensuring the flow of trade and 

market access to critical raw materials such as oil and gas, and security for its allies and partners.  Climate change could 

affect all of these – domestic stability in a number of key states, the opening of new sea lanes and access to raw 

materials, and the global economy more broadly – with significant geopolitical consequences.”10  This also means that 

the export markets of many countries are likely to be negatively affected. 

 

PPOOPPUULLAATTIIOONN  DDIISSLLOOCCAATTIIOONN  AANNDD  MMIIGGRRAATTIIOONN  
 

Mass migration associated with climate change will challenge the world's political, economic, social and humanitarian 

relief capabilities. For example, a sea level rise of 3 - 15 feet would displace between 150 and 400 million people.11  The 

IPCC projects that sea levels will rise between 7 and 23 inches (0.18 and 0.59 meters) above the 1980-1999 average by 

the end of this century, making it unlikely that these extreme projections will be realized in the near future.12  Regardless 

of their numbers, however, displaced populations from developing countries are expected to move both to urban areas 

in their home countries and to neighbor countries as a temporary home until a move to a developed country with 

superior economic prospects is possible.13  There are three types of migration to consider: 

 

Within a country 

Migration within a single country, from coastlines to cities for example, can result in significant economic changes – both 

positive and negative.  The United States was, for the most part, able to absorb the displacement of people from the 

Gulf Coast after Hurricane Katrina.  Developing countries that lack strong political, social, and economic infrastructures 

are likely to face entirely different effects of major population shifts.   

 

Across an international border 

Environmental destruction is a major driver of migration across international borders.  Such migration can often lead to 

intense political conflict and destabilization for both countries.  The large migration from Bangladesh to India beginning 

in the 1950s, for example, affected both the economy and political context in the regions of India that absorbed this 

population and resulted in violence between natives and migrants.14   The IPCC has estimated that with a 45 centimeter 

(17.7 inch) increase in sea level, 10.9 percent of Bangladesh will be under water and 5.5 million people may be 

displaced.15  As a result, previously existing tensions may be exacerbated if this projected sea level rise does indeed 

occur.   

 

Across large regions of the globe 

A final type of migration involves large regions of the globe.  Europe has experienced such a migration influx from North 

Africa and the Middle East since the 1960s.  The resulting shift in demographics can result in serious tensions along 

social, cultural, or religious lines, as evidenced by the 2005 civil unrest in France.  A forced evacuation of low-lying island 

nations, such as the Maldives, the Republic of the Marshall Islands, Tuvalu and Kiribati, may be necessary if they are 

rendered uninhabitable by a sea level rise of one to two meters (3.2 - 6.5 feet).16
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HHUUMMAANNIITTAARRIIAANN  RREELLIIEEFF  
 

The need for increased international aid is likely to be one of the most significant effects of climate change.  Since the 

1970s, the number of people affected globally by natural disasters has increased by about 50,000 to 60,000 people per 

decade.17  The number of reported disasters has also increased from an average annual total of 90 in the 1970s to 

almost 450 per year in this current decade.  The impetus to provide funding in the wake of such domestic and 

international disasters, which is both moral and strategic, will come under intense scrutiny and pressure given America’s 

own long-term budget scenario. Difficult choices will have to be made over competing trade-offs and priorities.  

Significant aid is likely to be required due to the following effects of climate change: 

 

Weather intensification 

The increased intensity of tropical cyclones, hurricanes, and other extreme weather events will result in greater 

infrastructure damage and economic losses. 

 

Flooding and drought 

It is very likely that there will be more frequent and intense drought and wildfire occurrences as a result of changing 

weather patterns and mid-continental drying.  Because the landmass of the Indian subcontinent is expected to warm, 

scientists anticipate this will heighten the impact of monsoon rains and associated flooding of low-lying areas. 

 

Shifting pattern of disease  

Disease vectors will be altered in a warmer world, causing new worldwide health challenges.  Public health experts 

project that between 90 and 200 million people could become more vulnerable to malaria, 1.4 billion could experience 

greater risk of dengue fever, and the number of children vulnerable to diarrheal diseases – the number one killer of 

children – will increase significantly.18 

 

MMIILLIITTAARRYY  PPRREEPPAARREEDDNNEESSSS  
 

The impacts of climate change on resource competition, economic development, population migration, and 

humanitarian issues will force changes in U.S. use of its military power.  Climate change also will force change in how the 

United States operates its forces around the world; changes will affect ground operations and logistics as well as 

operations at sea and in the air.  Sea level rise threatens large investments in U.S. facilities around the world.  

Desertification and shifts in the availability of water can change logistic patterns drastically for all U.S. forces.  This 

section highlights some of the primary military preparedness issues that will confront the United States as a result of a 

changing climate.  

 

Weapons systems and platforms 

According to CNA’s 2007 report, “Operating equipment in extreme environmental conditions increases maintenance 

requirements – at considerable cost – and dramatically reduces the service life of equipment.”19 Increased 

desertification, rising sea levels, and warmer temperatures in the Middle East, where the United States is projected to 

have a continued presence, will put U.S. military preparedness at risk.  Equipment will require heightened maintenance 

to ensure adequate response times. 

 

Bases threatened by rising sea levels 

A rise in sea level would result in the loss of some strategic forward bases across the globe.  In 2008, the National 

Intelligence Council disclosed that 30 or more U.S. military installations were seriously threatened by rising sea levels.20  
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In particular, bases located on the East Coast of the United States are especially vulnerable to rising sea levels and 

increasingly frequent and powerful hurricanes.  For example, were sea levels to rise by one meter, Norfolk, Virginia, an 

important base of the U.S. Navy, would be flooded.  As U.S. military bases are put at risk, the ability of the military to 

protect the United States will be compromised.21 

 

Military operations 

In addition to the preparedness implications of climate change, severe weather impedes actual operations as well.  

Projected increases in storm intensity threaten to impact military installations situated in hurricane alleys, such as those 

on the East Coast of the United States.  Storms and altered weather patterns can also impact energy supplies that are 

vital to the operation of fixed military operations.  Moreover, the melting of Arctic sea ice is expanding the Northwest 

Passage.  This has significant implications for international resource conflicts, maritime shipping lanes and an increased 

scope for U.S. naval operations.22
 

 

CCOONNCCLLUUSSIIOONN  
 

Most of the public debate regarding climate change focuses on the size of the economic consequences of action and 

how these costs compare to those of inaction.  Hurricane Katrina and other extreme weather events suggest a different 

way of thinking about the issue, in which the human and larger social consequences of these events outweighed the 

aggregate economic costs, at least in the context of a large and resilient U.S. economy.  The concentrated impacts of 

such events, which are likely to be exacerbated by a changing climate, will have important national security implications, 

both in terms of a direct threat as well as broader challenges to U.S. interests in strategically important countries.  At 

home, extreme weather events could put large numbers of people in harm, damage essential infrastructure (including 

military assets), and require mobilization and diversion of military personnel.  Abroad, climate change is likely to 

promote instability in countries of strategic concern, which could lead to refugee and humanitarian crises as well as 

escalations in international conflict over resources, particularly water and food.  
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There is broad scientific consensus that our climate is changing, due primarily to the burning of fossil fuels for energy, 

deforestation, and other human activities that release greenhouse gases into our atmosphere.  The debate surrounding 

climate change action has many facets, with significant attention given to issues such as the global competitiveness of 

American industry, the effect of climate legislation on job growth, and the potential environmental impacts of non-

action.  A frequently overlooked perspective is the impact of climate change on U.S. national security. This issue brief 

attempts to fill that void, examining the national security consequences of rising sea levels and changes in temperature 

and precipitation patterns across the globe. Topics addressed include resource conflict, economic stress, population 

dislocation, humanitarian relief and military preparedness.  Other issues, such as the critical relationship between the 

U.S. energy supply (especially oil) and national security, are beyond the scope of this brief. 

 

IINNTTRROODDUUCCTTIIOONN  
 

National security is often characterized as defense against armed attack.  In reality, it is a much broader and more 

complex issue; phenomena such as infectious disease, natural disasters, and climate change all have national security 

implications.  The common factor among these issues is instability.  Maintaining stability both among and within nations 

is a proven means of conflict avoidance; instability is a threat to security. 

 

So while armed attacks have the potential to endanger large numbers of people, this is also true of climate change.  

Many experts agree that projected effects of climate change pose a threat to America’s national security because they 

function as a “threat multiplier for instability” and are interrelated with U.S. dependence on fossil fuels.1 This sentiment 

was recently echoed by the Intelligence Community (IC) in its National Intelligence Assessment on the national security 

impacts of global climate change to 2030.  In his June 2008 Congressional testimony, Thomas Fingar, Deputy Director of 

National Intelligence for Analysis and Chairman of the National Intelligence Council, said, “Climate change alone is 

unlikely to trigger state failure by 2030, but the impacts will worsen existing problems – such as poverty, social tensions, 

environmental degradation, ineffectual leadership, and weak political institutions.”2 

 

RREESSOOUURRCCEE  SSCCAARRCCIITTYY  AANNDD  CCOONNFFLLIICCTT  
 

Access to and availability of natural resources historically has been a source of conflict across countries and cultures. 

Conflicts over water resources currently are linked with persistent poverty and instability in the Middle East, Africa, and 

Asia.  As climatic changes continue, the likelihood of resource conflicts will grow as well. 
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Water access 

An adequate water supply is a basic necessity for human activities such as drinking, irrigation, and sanitation.  By 2025, 

five billion people are projected to live in water stressed countries, even without considering the potential impacts of 

climate change.3   If changes in critical sources of fresh water such as rainfall, snowmelt, and glacial melt are factored 

into projections for water stress – a likely scenario due to a changing climate – the people who already live in water 

stressed countries could see a further reduction in water availability.  In some cases the effects are already visible.  

Experts currently estimate that glaciers, from which 40 percent of the world’s population receives about half of its 

drinking water,4 have been retreating at ever faster rates due to climate change.5   Because they lack the infrastructure 

to deal with water shortages, developing countries are particularly vulnerable to political, economic and social 

instability. 

 

Food production 

Access to food is a critical stability factor.  Climate change threatens to inject instability into food production across the 

globe.  Crop ecologists project that grain production will decrease 10 percent for each 1.8°F increase in temperatures 

above past averages.6   According to the Intergovernmental Panel on Climate Change (IPCC) estimates, some African 

countries’ yields from rain-fed crops could drop by 50 percent by 2020 due to climate impacts.7  Additionally, most of 

the world’s growth in food demand will occur in areas already facing food shortages such as the Indian subcontinent and 

sub-Saharan Africa.   

 

Fresh water and food are just two examples of resources that will be affected by a changing climate.  The degree to 

which societies will experience the negative environmental and socio-economic effects of resource scarcity due to 

climate change depends in large part to their vulnerability to it.  How dependent is a given society on natural resources 

and ecosystem services?  Given a certain level of dependence, how sensitive are the resources to a changing climate? 

What is the capacity of the country to adapt to changes in availability of these resources and services?  Thus, while the 

environmental and socio-economic effects of climate change are projected to be widespread, they will not be uniformly 

distributed because of varying vulnerabilities.  Of central concern for U.S. security, however, is the reality that a majority 

of the resource impacts will be in countries with limited adaptive capacity, potentially making them particularly 

susceptible to the corrosive effects of instability. 

 

EECCOONNOOMMIICC  SSTTRREESSSSEESS  
 

Climate change will have serious implications for national economies and global markets.  While it is impossible to 

attribute economic and state failures to global climate change alone, an increasing number of experts, both scientific 

and military, believe that a changing climate will exacerbate some of the central challenges facing weak economies and 

failing states. 

 

Investment 

Climate change will require dramatic investment in infrastructure – both to preempt its effects and to rebuild 

communities after extreme weather events.  Increasingly powerful and devastating tropical storms, like Hurricane 

Katrina, can be expected to occur as climate change causes ocean temperatures to rise. 8  The damage ensuing from 

such destructive storms is financially overwhelming, and while the United States has the capacity, even if a finite one, to 

invest in prevention and rebuilding efforts, the same cannot be said for much of the developing world.  In 2009, the 

World Bank estimated that developing countries would require $75-100 billion annually during the period 2010-2050 to 

cope with the consequences of climate change.9  
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International markets  

The global financial crisis that took hold in 2009 and continued through 2010 resulted in slower economic growth 

around the world.  As markets slowly recover and financial regulations are reorganized, how the international markets 

respond is of direct relevance to U.S. national security.  Climate change has the potential to disrupt progress, especially 

in emerging economies which are more vulnerable to instability.  Economic disruptions associated with climate change 

will place increased pressure on weak nations which may therefore be unable to provide basic needs and maintain order 

for their citizens.  In his February 2009 testimony before Congress, Director of National Intelligence Admiral Dennis C. 

Blair said, “The United States depends on a smooth-functioning international system ensuring the flow of trade and 

market access to critical raw materials such as oil and gas, and security for its allies and partners.  Climate change could 

affect all of these – domestic stability in a number of key states, the opening of new sea lanes and access to raw 

materials, and the global economy more broadly – with significant geopolitical consequences.”10  This also means that 

the export markets of many countries are likely to be negatively affected. 

 

PPOOPPUULLAATTIIOONN  DDIISSLLOOCCAATTIIOONN  AANNDD  MMIIGGRRAATTIIOONN  
 

Mass migration associated with climate change will challenge the world's political, economic, social and humanitarian 

relief capabilities. For example, a sea level rise of 3 - 15 feet would displace between 150 and 400 million people.11  The 

IPCC projects that sea levels will rise between 7 and 23 inches (0.18 and 0.59 meters) above the 1980-1999 average by 

the end of this century, making it unlikely that these extreme projections will be realized in the near future.12  Regardless 

of their numbers, however, displaced populations from developing countries are expected to move both to urban areas 

in their home countries and to neighbor countries as a temporary home until a move to a developed country with 

superior economic prospects is possible.13  There are three types of migration to consider: 

 

Within a country 

Migration within a single country, from coastlines to cities for example, can result in significant economic changes – both 

positive and negative.  The United States was, for the most part, able to absorb the displacement of people from the 

Gulf Coast after Hurricane Katrina.  Developing countries that lack strong political, social, and economic infrastructures 

are likely to face entirely different effects of major population shifts.   

 

Across an international border 

Environmental destruction is a major driver of migration across international borders.  Such migration can often lead to 

intense political conflict and destabilization for both countries.  The large migration from Bangladesh to India beginning 

in the 1950s, for example, affected both the economy and political context in the regions of India that absorbed this 

population and resulted in violence between natives and migrants.14   The IPCC has estimated that with a 45 centimeter 

(17.7 inch) increase in sea level, 10.9 percent of Bangladesh will be under water and 5.5 million people may be 

displaced.15  As a result, previously existing tensions may be exacerbated if this projected sea level rise does indeed 

occur.   

 

Across large regions of the globe 

A final type of migration involves large regions of the globe.  Europe has experienced such a migration influx from North 

Africa and the Middle East since the 1960s.  The resulting shift in demographics can result in serious tensions along 

social, cultural, or religious lines, as evidenced by the 2005 civil unrest in France.  A forced evacuation of low-lying island 

nations, such as the Maldives, the Republic of the Marshall Islands, Tuvalu and Kiribati, may be necessary if they are 

rendered uninhabitable by a sea level rise of one to two meters (3.2 - 6.5 feet).16
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HHUUMMAANNIITTAARRIIAANN  RREELLIIEEFF  
 

The need for increased international aid is likely to be one of the most significant effects of climate change.  Since the 

1970s, the number of people affected globally by natural disasters has increased by about 50,000 to 60,000 people per 

decade.17  The number of reported disasters has also increased from an average annual total of 90 in the 1970s to 

almost 450 per year in this current decade.  The impetus to provide funding in the wake of such domestic and 

international disasters, which is both moral and strategic, will come under intense scrutiny and pressure given America’s 

own long-term budget scenario. Difficult choices will have to be made over competing trade-offs and priorities.  

Significant aid is likely to be required due to the following effects of climate change: 

 

Weather intensification 

The increased intensity of tropical cyclones, hurricanes, and other extreme weather events will result in greater 

infrastructure damage and economic losses. 

 

Flooding and drought 

It is very likely that there will be more frequent and intense drought and wildfire occurrences as a result of changing 

weather patterns and mid-continental drying.  Because the landmass of the Indian subcontinent is expected to warm, 

scientists anticipate this will heighten the impact of monsoon rains and associated flooding of low-lying areas. 

 

Shifting pattern of disease  

Disease vectors will be altered in a warmer world, causing new worldwide health challenges.  Public health experts 

project that between 90 and 200 million people could become more vulnerable to malaria, 1.4 billion could experience 

greater risk of dengue fever, and the number of children vulnerable to diarrheal diseases – the number one killer of 

children – will increase significantly.18 

 

MMIILLIITTAARRYY  PPRREEPPAARREEDDNNEESSSS  
 

The impacts of climate change on resource competition, economic development, population migration, and 

humanitarian issues will force changes in U.S. use of its military power.  Climate change also will force change in how the 

United States operates its forces around the world; changes will affect ground operations and logistics as well as 

operations at sea and in the air.  Sea level rise threatens large investments in U.S. facilities around the world.  

Desertification and shifts in the availability of water can change logistic patterns drastically for all U.S. forces.  This 

section highlights some of the primary military preparedness issues that will confront the United States as a result of a 

changing climate.  

 

Weapons systems and platforms 

According to CNA’s 2007 report, “Operating equipment in extreme environmental conditions increases maintenance 

requirements – at considerable cost – and dramatically reduces the service life of equipment.”19 Increased 

desertification, rising sea levels, and warmer temperatures in the Middle East, where the United States is projected to 

have a continued presence, will put U.S. military preparedness at risk.  Equipment will require heightened maintenance 

to ensure adequate response times. 

 

Bases threatened by rising sea levels 

A rise in sea level would result in the loss of some strategic forward bases across the globe.  In 2008, the National 

Intelligence Council disclosed that 30 or more U.S. military installations were seriously threatened by rising sea levels.20  



 

Environmental and Energy Study Institute                                                                                                                                   5 | P a g e  

In particular, bases located on the East Coast of the United States are especially vulnerable to rising sea levels and 

increasingly frequent and powerful hurricanes.  For example, were sea levels to rise by one meter, Norfolk, Virginia, an 

important base of the U.S. Navy, would be flooded.  As U.S. military bases are put at risk, the ability of the military to 

protect the United States will be compromised.21 

 

Military operations 

In addition to the preparedness implications of climate change, severe weather impedes actual operations as well.  

Projected increases in storm intensity threaten to impact military installations situated in hurricane alleys, such as those 

on the East Coast of the United States.  Storms and altered weather patterns can also impact energy supplies that are 

vital to the operation of fixed military operations.  Moreover, the melting of Arctic sea ice is expanding the Northwest 

Passage.  This has significant implications for international resource conflicts, maritime shipping lanes and an increased 

scope for U.S. naval operations.22
 

 

CCOONNCCLLUUSSIIOONN  
 

Most of the public debate regarding climate change focuses on the size of the economic consequences of action and 

how these costs compare to those of inaction.  Hurricane Katrina and other extreme weather events suggest a different 

way of thinking about the issue, in which the human and larger social consequences of these events outweighed the 

aggregate economic costs, at least in the context of a large and resilient U.S. economy.  The concentrated impacts of 

such events, which are likely to be exacerbated by a changing climate, will have important national security implications, 

both in terms of a direct threat as well as broader challenges to U.S. interests in strategically important countries.  At 

home, extreme weather events could put large numbers of people in harm, damage essential infrastructure (including 

military assets), and require mobilization and diversion of military personnel.  Abroad, climate change is likely to 

promote instability in countries of strategic concern, which could lead to refugee and humanitarian crises as well as 

escalations in international conflict over resources, particularly water and food.  
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Climate Change Impacts and National Security 
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There is broad scientific consensus that our climate is changing, due primarily to the burning of fossil fuels for energy, 

deforestation, and other human activities that release greenhouse gases into our atmosphere.  The debate surrounding 

climate change action has many facets, with significant attention given to issues such as the global competitiveness of 

American industry, the effect of climate legislation on job growth, and the potential environmental impacts of non-

action.  A frequently overlooked perspective is the impact of climate change on U.S. national security. This issue brief 

attempts to fill that void, examining the national security consequences of rising sea levels and changes in temperature 

and precipitation patterns across the globe. Topics addressed include resource conflict, economic stress, population 

dislocation, humanitarian relief and military preparedness.  Other issues, such as the critical relationship between the 

U.S. energy supply (especially oil) and national security, are beyond the scope of this brief. 

 

IINNTTRROODDUUCCTTIIOONN  
 

National security is often characterized as defense against armed attack.  In reality, it is a much broader and more 

complex issue; phenomena such as infectious disease, natural disasters, and climate change all have national security 

implications.  The common factor among these issues is instability.  Maintaining stability both among and within nations 

is a proven means of conflict avoidance; instability is a threat to security. 

 

So while armed attacks have the potential to endanger large numbers of people, this is also true of climate change.  

Many experts agree that projected effects of climate change pose a threat to America’s national security because they 

function as a “threat multiplier for instability” and are interrelated with U.S. dependence on fossil fuels.1 This sentiment 

was recently echoed by the Intelligence Community (IC) in its National Intelligence Assessment on the national security 

impacts of global climate change to 2030.  In his June 2008 Congressional testimony, Thomas Fingar, Deputy Director of 

National Intelligence for Analysis and Chairman of the National Intelligence Council, said, “Climate change alone is 

unlikely to trigger state failure by 2030, but the impacts will worsen existing problems – such as poverty, social tensions, 

environmental degradation, ineffectual leadership, and weak political institutions.”2 

 

RREESSOOUURRCCEE  SSCCAARRCCIITTYY  AANNDD  CCOONNFFLLIICCTT  
 

Access to and availability of natural resources historically has been a source of conflict across countries and cultures. 

Conflicts over water resources currently are linked with persistent poverty and instability in the Middle East, Africa, and 

Asia.  As climatic changes continue, the likelihood of resource conflicts will grow as well. 
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Water access 

An adequate water supply is a basic necessity for human activities such as drinking, irrigation, and sanitation.  By 2025, 

five billion people are projected to live in water stressed countries, even without considering the potential impacts of 

climate change.3   If changes in critical sources of fresh water such as rainfall, snowmelt, and glacial melt are factored 

into projections for water stress – a likely scenario due to a changing climate – the people who already live in water 

stressed countries could see a further reduction in water availability.  In some cases the effects are already visible.  

Experts currently estimate that glaciers, from which 40 percent of the world’s population receives about half of its 

drinking water,4 have been retreating at ever faster rates due to climate change.5   Because they lack the infrastructure 

to deal with water shortages, developing countries are particularly vulnerable to political, economic and social 

instability. 

 

Food production 

Access to food is a critical stability factor.  Climate change threatens to inject instability into food production across the 

globe.  Crop ecologists project that grain production will decrease 10 percent for each 1.8°F increase in temperatures 

above past averages.6   According to the Intergovernmental Panel on Climate Change (IPCC) estimates, some African 

countries’ yields from rain-fed crops could drop by 50 percent by 2020 due to climate impacts.7  Additionally, most of 

the world’s growth in food demand will occur in areas already facing food shortages such as the Indian subcontinent and 

sub-Saharan Africa.   

 

Fresh water and food are just two examples of resources that will be affected by a changing climate.  The degree to 

which societies will experience the negative environmental and socio-economic effects of resource scarcity due to 

climate change depends in large part to their vulnerability to it.  How dependent is a given society on natural resources 

and ecosystem services?  Given a certain level of dependence, how sensitive are the resources to a changing climate? 

What is the capacity of the country to adapt to changes in availability of these resources and services?  Thus, while the 

environmental and socio-economic effects of climate change are projected to be widespread, they will not be uniformly 

distributed because of varying vulnerabilities.  Of central concern for U.S. security, however, is the reality that a majority 

of the resource impacts will be in countries with limited adaptive capacity, potentially making them particularly 

susceptible to the corrosive effects of instability. 

 

EECCOONNOOMMIICC  SSTTRREESSSSEESS  
 

Climate change will have serious implications for national economies and global markets.  While it is impossible to 

attribute economic and state failures to global climate change alone, an increasing number of experts, both scientific 

and military, believe that a changing climate will exacerbate some of the central challenges facing weak economies and 

failing states. 

 

Investment 

Climate change will require dramatic investment in infrastructure – both to preempt its effects and to rebuild 

communities after extreme weather events.  Increasingly powerful and devastating tropical storms, like Hurricane 

Katrina, can be expected to occur as climate change causes ocean temperatures to rise. 8  The damage ensuing from 

such destructive storms is financially overwhelming, and while the United States has the capacity, even if a finite one, to 

invest in prevention and rebuilding efforts, the same cannot be said for much of the developing world.  In 2009, the 

World Bank estimated that developing countries would require $75-100 billion annually during the period 2010-2050 to 

cope with the consequences of climate change.9  
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International markets  

The global financial crisis that took hold in 2009 and continued through 2010 resulted in slower economic growth 

around the world.  As markets slowly recover and financial regulations are reorganized, how the international markets 

respond is of direct relevance to U.S. national security.  Climate change has the potential to disrupt progress, especially 

in emerging economies which are more vulnerable to instability.  Economic disruptions associated with climate change 

will place increased pressure on weak nations which may therefore be unable to provide basic needs and maintain order 

for their citizens.  In his February 2009 testimony before Congress, Director of National Intelligence Admiral Dennis C. 

Blair said, “The United States depends on a smooth-functioning international system ensuring the flow of trade and 

market access to critical raw materials such as oil and gas, and security for its allies and partners.  Climate change could 

affect all of these – domestic stability in a number of key states, the opening of new sea lanes and access to raw 

materials, and the global economy more broadly – with significant geopolitical consequences.”10  This also means that 

the export markets of many countries are likely to be negatively affected. 

 

PPOOPPUULLAATTIIOONN  DDIISSLLOOCCAATTIIOONN  AANNDD  MMIIGGRRAATTIIOONN  
 

Mass migration associated with climate change will challenge the world's political, economic, social and humanitarian 

relief capabilities. For example, a sea level rise of 3 - 15 feet would displace between 150 and 400 million people.11  The 

IPCC projects that sea levels will rise between 7 and 23 inches (0.18 and 0.59 meters) above the 1980-1999 average by 

the end of this century, making it unlikely that these extreme projections will be realized in the near future.12  Regardless 

of their numbers, however, displaced populations from developing countries are expected to move both to urban areas 

in their home countries and to neighbor countries as a temporary home until a move to a developed country with 

superior economic prospects is possible.13  There are three types of migration to consider: 

 

Within a country 

Migration within a single country, from coastlines to cities for example, can result in significant economic changes – both 

positive and negative.  The United States was, for the most part, able to absorb the displacement of people from the 

Gulf Coast after Hurricane Katrina.  Developing countries that lack strong political, social, and economic infrastructures 

are likely to face entirely different effects of major population shifts.   

 

Across an international border 

Environmental destruction is a major driver of migration across international borders.  Such migration can often lead to 

intense political conflict and destabilization for both countries.  The large migration from Bangladesh to India beginning 

in the 1950s, for example, affected both the economy and political context in the regions of India that absorbed this 

population and resulted in violence between natives and migrants.14   The IPCC has estimated that with a 45 centimeter 

(17.7 inch) increase in sea level, 10.9 percent of Bangladesh will be under water and 5.5 million people may be 

displaced.15  As a result, previously existing tensions may be exacerbated if this projected sea level rise does indeed 

occur.   

 

Across large regions of the globe 

A final type of migration involves large regions of the globe.  Europe has experienced such a migration influx from North 

Africa and the Middle East since the 1960s.  The resulting shift in demographics can result in serious tensions along 

social, cultural, or religious lines, as evidenced by the 2005 civil unrest in France.  A forced evacuation of low-lying island 

nations, such as the Maldives, the Republic of the Marshall Islands, Tuvalu and Kiribati, may be necessary if they are 

rendered uninhabitable by a sea level rise of one to two meters (3.2 - 6.5 feet).16
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HHUUMMAANNIITTAARRIIAANN  RREELLIIEEFF  
 

The need for increased international aid is likely to be one of the most significant effects of climate change.  Since the 

1970s, the number of people affected globally by natural disasters has increased by about 50,000 to 60,000 people per 

decade.17  The number of reported disasters has also increased from an average annual total of 90 in the 1970s to 

almost 450 per year in this current decade.  The impetus to provide funding in the wake of such domestic and 

international disasters, which is both moral and strategic, will come under intense scrutiny and pressure given America’s 

own long-term budget scenario. Difficult choices will have to be made over competing trade-offs and priorities.  

Significant aid is likely to be required due to the following effects of climate change: 

 

Weather intensification 

The increased intensity of tropical cyclones, hurricanes, and other extreme weather events will result in greater 

infrastructure damage and economic losses. 

 

Flooding and drought 

It is very likely that there will be more frequent and intense drought and wildfire occurrences as a result of changing 

weather patterns and mid-continental drying.  Because the landmass of the Indian subcontinent is expected to warm, 

scientists anticipate this will heighten the impact of monsoon rains and associated flooding of low-lying areas. 

 

Shifting pattern of disease  

Disease vectors will be altered in a warmer world, causing new worldwide health challenges.  Public health experts 

project that between 90 and 200 million people could become more vulnerable to malaria, 1.4 billion could experience 

greater risk of dengue fever, and the number of children vulnerable to diarrheal diseases – the number one killer of 

children – will increase significantly.18 

 

MMIILLIITTAARRYY  PPRREEPPAARREEDDNNEESSSS  
 

The impacts of climate change on resource competition, economic development, population migration, and 

humanitarian issues will force changes in U.S. use of its military power.  Climate change also will force change in how the 

United States operates its forces around the world; changes will affect ground operations and logistics as well as 

operations at sea and in the air.  Sea level rise threatens large investments in U.S. facilities around the world.  

Desertification and shifts in the availability of water can change logistic patterns drastically for all U.S. forces.  This 

section highlights some of the primary military preparedness issues that will confront the United States as a result of a 

changing climate.  

 

Weapons systems and platforms 

According to CNA’s 2007 report, “Operating equipment in extreme environmental conditions increases maintenance 

requirements – at considerable cost – and dramatically reduces the service life of equipment.”19 Increased 

desertification, rising sea levels, and warmer temperatures in the Middle East, where the United States is projected to 

have a continued presence, will put U.S. military preparedness at risk.  Equipment will require heightened maintenance 

to ensure adequate response times. 

 

Bases threatened by rising sea levels 

A rise in sea level would result in the loss of some strategic forward bases across the globe.  In 2008, the National 

Intelligence Council disclosed that 30 or more U.S. military installations were seriously threatened by rising sea levels.20  
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In particular, bases located on the East Coast of the United States are especially vulnerable to rising sea levels and 

increasingly frequent and powerful hurricanes.  For example, were sea levels to rise by one meter, Norfolk, Virginia, an 

important base of the U.S. Navy, would be flooded.  As U.S. military bases are put at risk, the ability of the military to 

protect the United States will be compromised.21 

 

Military operations 

In addition to the preparedness implications of climate change, severe weather impedes actual operations as well.  

Projected increases in storm intensity threaten to impact military installations situated in hurricane alleys, such as those 

on the East Coast of the United States.  Storms and altered weather patterns can also impact energy supplies that are 

vital to the operation of fixed military operations.  Moreover, the melting of Arctic sea ice is expanding the Northwest 

Passage.  This has significant implications for international resource conflicts, maritime shipping lanes and an increased 

scope for U.S. naval operations.22
 

 

CCOONNCCLLUUSSIIOONN  
 

Most of the public debate regarding climate change focuses on the size of the economic consequences of action and 

how these costs compare to those of inaction.  Hurricane Katrina and other extreme weather events suggest a different 

way of thinking about the issue, in which the human and larger social consequences of these events outweighed the 

aggregate economic costs, at least in the context of a large and resilient U.S. economy.  The concentrated impacts of 

such events, which are likely to be exacerbated by a changing climate, will have important national security implications, 

both in terms of a direct threat as well as broader challenges to U.S. interests in strategically important countries.  At 

home, extreme weather events could put large numbers of people in harm, damage essential infrastructure (including 

military assets), and require mobilization and diversion of military personnel.  Abroad, climate change is likely to 

promote instability in countries of strategic concern, which could lead to refugee and humanitarian crises as well as 

escalations in international conflict over resources, particularly water and food.  
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There is broad scientific consensus that our climate is changing, due primarily to the burning of fossil fuels for energy, 

deforestation, and other human activities that release greenhouse gases into our atmosphere.  The debate surrounding 

climate change action has many facets, with significant attention given to issues such as the global competitiveness of 

American industry, the effect of climate legislation on job growth, and the potential environmental impacts of non-

action.  A frequently overlooked perspective is the impact of climate change on U.S. national security. This issue brief 

attempts to fill that void, examining the national security consequences of rising sea levels and changes in temperature 

and precipitation patterns across the globe. Topics addressed include resource conflict, economic stress, population 

dislocation, humanitarian relief and military preparedness.  Other issues, such as the critical relationship between the 

U.S. energy supply (especially oil) and national security, are beyond the scope of this brief. 

 

IINNTTRROODDUUCCTTIIOONN  
 

National security is often characterized as defense against armed attack.  In reality, it is a much broader and more 

complex issue; phenomena such as infectious disease, natural disasters, and climate change all have national security 

implications.  The common factor among these issues is instability.  Maintaining stability both among and within nations 

is a proven means of conflict avoidance; instability is a threat to security. 

 

So while armed attacks have the potential to endanger large numbers of people, this is also true of climate change.  

Many experts agree that projected effects of climate change pose a threat to America’s national security because they 

function as a “threat multiplier for instability” and are interrelated with U.S. dependence on fossil fuels.1 This sentiment 

was recently echoed by the Intelligence Community (IC) in its National Intelligence Assessment on the national security 

impacts of global climate change to 2030.  In his June 2008 Congressional testimony, Thomas Fingar, Deputy Director of 

National Intelligence for Analysis and Chairman of the National Intelligence Council, said, “Climate change alone is 

unlikely to trigger state failure by 2030, but the impacts will worsen existing problems – such as poverty, social tensions, 

environmental degradation, ineffectual leadership, and weak political institutions.”2 

 

RREESSOOUURRCCEE  SSCCAARRCCIITTYY  AANNDD  CCOONNFFLLIICCTT  
 

Access to and availability of natural resources historically has been a source of conflict across countries and cultures. 

Conflicts over water resources currently are linked with persistent poverty and instability in the Middle East, Africa, and 

Asia.  As climatic changes continue, the likelihood of resource conflicts will grow as well. 
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Water access 

An adequate water supply is a basic necessity for human activities such as drinking, irrigation, and sanitation.  By 2025, 

five billion people are projected to live in water stressed countries, even without considering the potential impacts of 

climate change.3   If changes in critical sources of fresh water such as rainfall, snowmelt, and glacial melt are factored 

into projections for water stress – a likely scenario due to a changing climate – the people who already live in water 

stressed countries could see a further reduction in water availability.  In some cases the effects are already visible.  

Experts currently estimate that glaciers, from which 40 percent of the world’s population receives about half of its 

drinking water,4 have been retreating at ever faster rates due to climate change.5   Because they lack the infrastructure 

to deal with water shortages, developing countries are particularly vulnerable to political, economic and social 

instability. 

 

Food production 

Access to food is a critical stability factor.  Climate change threatens to inject instability into food production across the 

globe.  Crop ecologists project that grain production will decrease 10 percent for each 1.8°F increase in temperatures 

above past averages.6   According to the Intergovernmental Panel on Climate Change (IPCC) estimates, some African 

countries’ yields from rain-fed crops could drop by 50 percent by 2020 due to climate impacts.7  Additionally, most of 

the world’s growth in food demand will occur in areas already facing food shortages such as the Indian subcontinent and 

sub-Saharan Africa.   

 

Fresh water and food are just two examples of resources that will be affected by a changing climate.  The degree to 

which societies will experience the negative environmental and socio-economic effects of resource scarcity due to 

climate change depends in large part to their vulnerability to it.  How dependent is a given society on natural resources 

and ecosystem services?  Given a certain level of dependence, how sensitive are the resources to a changing climate? 

What is the capacity of the country to adapt to changes in availability of these resources and services?  Thus, while the 

environmental and socio-economic effects of climate change are projected to be widespread, they will not be uniformly 

distributed because of varying vulnerabilities.  Of central concern for U.S. security, however, is the reality that a majority 

of the resource impacts will be in countries with limited adaptive capacity, potentially making them particularly 

susceptible to the corrosive effects of instability. 

 

EECCOONNOOMMIICC  SSTTRREESSSSEESS  
 

Climate change will have serious implications for national economies and global markets.  While it is impossible to 

attribute economic and state failures to global climate change alone, an increasing number of experts, both scientific 

and military, believe that a changing climate will exacerbate some of the central challenges facing weak economies and 

failing states. 

 

Investment 

Climate change will require dramatic investment in infrastructure – both to preempt its effects and to rebuild 

communities after extreme weather events.  Increasingly powerful and devastating tropical storms, like Hurricane 

Katrina, can be expected to occur as climate change causes ocean temperatures to rise. 8  The damage ensuing from 

such destructive storms is financially overwhelming, and while the United States has the capacity, even if a finite one, to 

invest in prevention and rebuilding efforts, the same cannot be said for much of the developing world.  In 2009, the 

World Bank estimated that developing countries would require $75-100 billion annually during the period 2010-2050 to 

cope with the consequences of climate change.9  
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International markets  

The global financial crisis that took hold in 2009 and continued through 2010 resulted in slower economic growth 

around the world.  As markets slowly recover and financial regulations are reorganized, how the international markets 

respond is of direct relevance to U.S. national security.  Climate change has the potential to disrupt progress, especially 

in emerging economies which are more vulnerable to instability.  Economic disruptions associated with climate change 

will place increased pressure on weak nations which may therefore be unable to provide basic needs and maintain order 

for their citizens.  In his February 2009 testimony before Congress, Director of National Intelligence Admiral Dennis C. 

Blair said, “The United States depends on a smooth-functioning international system ensuring the flow of trade and 

market access to critical raw materials such as oil and gas, and security for its allies and partners.  Climate change could 

affect all of these – domestic stability in a number of key states, the opening of new sea lanes and access to raw 

materials, and the global economy more broadly – with significant geopolitical consequences.”10  This also means that 

the export markets of many countries are likely to be negatively affected. 

 

PPOOPPUULLAATTIIOONN  DDIISSLLOOCCAATTIIOONN  AANNDD  MMIIGGRRAATTIIOONN  
 

Mass migration associated with climate change will challenge the world's political, economic, social and humanitarian 

relief capabilities. For example, a sea level rise of 3 - 15 feet would displace between 150 and 400 million people.11  The 

IPCC projects that sea levels will rise between 7 and 23 inches (0.18 and 0.59 meters) above the 1980-1999 average by 

the end of this century, making it unlikely that these extreme projections will be realized in the near future.12  Regardless 

of their numbers, however, displaced populations from developing countries are expected to move both to urban areas 

in their home countries and to neighbor countries as a temporary home until a move to a developed country with 

superior economic prospects is possible.13  There are three types of migration to consider: 

 

Within a country 

Migration within a single country, from coastlines to cities for example, can result in significant economic changes – both 

positive and negative.  The United States was, for the most part, able to absorb the displacement of people from the 

Gulf Coast after Hurricane Katrina.  Developing countries that lack strong political, social, and economic infrastructures 

are likely to face entirely different effects of major population shifts.   

 

Across an international border 

Environmental destruction is a major driver of migration across international borders.  Such migration can often lead to 

intense political conflict and destabilization for both countries.  The large migration from Bangladesh to India beginning 

in the 1950s, for example, affected both the economy and political context in the regions of India that absorbed this 

population and resulted in violence between natives and migrants.14   The IPCC has estimated that with a 45 centimeter 

(17.7 inch) increase in sea level, 10.9 percent of Bangladesh will be under water and 5.5 million people may be 

displaced.15  As a result, previously existing tensions may be exacerbated if this projected sea level rise does indeed 

occur.   

 

Across large regions of the globe 

A final type of migration involves large regions of the globe.  Europe has experienced such a migration influx from North 

Africa and the Middle East since the 1960s.  The resulting shift in demographics can result in serious tensions along 

social, cultural, or religious lines, as evidenced by the 2005 civil unrest in France.  A forced evacuation of low-lying island 

nations, such as the Maldives, the Republic of the Marshall Islands, Tuvalu and Kiribati, may be necessary if they are 

rendered uninhabitable by a sea level rise of one to two meters (3.2 - 6.5 feet).16
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HHUUMMAANNIITTAARRIIAANN  RREELLIIEEFF  
 

The need for increased international aid is likely to be one of the most significant effects of climate change.  Since the 

1970s, the number of people affected globally by natural disasters has increased by about 50,000 to 60,000 people per 

decade.17  The number of reported disasters has also increased from an average annual total of 90 in the 1970s to 

almost 450 per year in this current decade.  The impetus to provide funding in the wake of such domestic and 

international disasters, which is both moral and strategic, will come under intense scrutiny and pressure given America’s 

own long-term budget scenario. Difficult choices will have to be made over competing trade-offs and priorities.  

Significant aid is likely to be required due to the following effects of climate change: 

 

Weather intensification 

The increased intensity of tropical cyclones, hurricanes, and other extreme weather events will result in greater 

infrastructure damage and economic losses. 

 

Flooding and drought 

It is very likely that there will be more frequent and intense drought and wildfire occurrences as a result of changing 

weather patterns and mid-continental drying.  Because the landmass of the Indian subcontinent is expected to warm, 

scientists anticipate this will heighten the impact of monsoon rains and associated flooding of low-lying areas. 

 

Shifting pattern of disease  

Disease vectors will be altered in a warmer world, causing new worldwide health challenges.  Public health experts 

project that between 90 and 200 million people could become more vulnerable to malaria, 1.4 billion could experience 

greater risk of dengue fever, and the number of children vulnerable to diarrheal diseases – the number one killer of 

children – will increase significantly.18 

 

MMIILLIITTAARRYY  PPRREEPPAARREEDDNNEESSSS  
 

The impacts of climate change on resource competition, economic development, population migration, and 

humanitarian issues will force changes in U.S. use of its military power.  Climate change also will force change in how the 

United States operates its forces around the world; changes will affect ground operations and logistics as well as 

operations at sea and in the air.  Sea level rise threatens large investments in U.S. facilities around the world.  

Desertification and shifts in the availability of water can change logistic patterns drastically for all U.S. forces.  This 

section highlights some of the primary military preparedness issues that will confront the United States as a result of a 

changing climate.  

 

Weapons systems and platforms 

According to CNA’s 2007 report, “Operating equipment in extreme environmental conditions increases maintenance 

requirements – at considerable cost – and dramatically reduces the service life of equipment.”19 Increased 

desertification, rising sea levels, and warmer temperatures in the Middle East, where the United States is projected to 

have a continued presence, will put U.S. military preparedness at risk.  Equipment will require heightened maintenance 

to ensure adequate response times. 

 

Bases threatened by rising sea levels 

A rise in sea level would result in the loss of some strategic forward bases across the globe.  In 2008, the National 

Intelligence Council disclosed that 30 or more U.S. military installations were seriously threatened by rising sea levels.20  
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In particular, bases located on the East Coast of the United States are especially vulnerable to rising sea levels and 

increasingly frequent and powerful hurricanes.  For example, were sea levels to rise by one meter, Norfolk, Virginia, an 

important base of the U.S. Navy, would be flooded.  As U.S. military bases are put at risk, the ability of the military to 

protect the United States will be compromised.21 

 

Military operations 

In addition to the preparedness implications of climate change, severe weather impedes actual operations as well.  

Projected increases in storm intensity threaten to impact military installations situated in hurricane alleys, such as those 

on the East Coast of the United States.  Storms and altered weather patterns can also impact energy supplies that are 

vital to the operation of fixed military operations.  Moreover, the melting of Arctic sea ice is expanding the Northwest 

Passage.  This has significant implications for international resource conflicts, maritime shipping lanes and an increased 

scope for U.S. naval operations.22
 

 

CCOONNCCLLUUSSIIOONN  
 

Most of the public debate regarding climate change focuses on the size of the economic consequences of action and 

how these costs compare to those of inaction.  Hurricane Katrina and other extreme weather events suggest a different 

way of thinking about the issue, in which the human and larger social consequences of these events outweighed the 

aggregate economic costs, at least in the context of a large and resilient U.S. economy.  The concentrated impacts of 

such events, which are likely to be exacerbated by a changing climate, will have important national security implications, 

both in terms of a direct threat as well as broader challenges to U.S. interests in strategically important countries.  At 

home, extreme weather events could put large numbers of people in harm, damage essential infrastructure (including 

military assets), and require mobilization and diversion of military personnel.  Abroad, climate change is likely to 

promote instability in countries of strategic concern, which could lead to refugee and humanitarian crises as well as 

escalations in international conflict over resources, particularly water and food.  
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There is broad scientific consensus that our climate is changing, due primarily to the burning of fossil fuels for energy, 

deforestation, and other human activities that release greenhouse gases into our atmosphere.  The debate surrounding 

climate change action has many facets, with significant attention given to issues such as the global competitiveness of 

American industry, the effect of climate legislation on job growth, and the potential environmental impacts of non-

action.  A frequently overlooked perspective is the impact of climate change on U.S. national security. This issue brief 

attempts to fill that void, examining the national security consequences of rising sea levels and changes in temperature 

and precipitation patterns across the globe. Topics addressed include resource conflict, economic stress, population 

dislocation, humanitarian relief and military preparedness.  Other issues, such as the critical relationship between the 

U.S. energy supply (especially oil) and national security, are beyond the scope of this brief. 

 

IINNTTRROODDUUCCTTIIOONN  
 

National security is often characterized as defense against armed attack.  In reality, it is a much broader and more 

complex issue; phenomena such as infectious disease, natural disasters, and climate change all have national security 

implications.  The common factor among these issues is instability.  Maintaining stability both among and within nations 

is a proven means of conflict avoidance; instability is a threat to security. 

 

So while armed attacks have the potential to endanger large numbers of people, this is also true of climate change.  

Many experts agree that projected effects of climate change pose a threat to America’s national security because they 

function as a “threat multiplier for instability” and are interrelated with U.S. dependence on fossil fuels.1 This sentiment 

was recently echoed by the Intelligence Community (IC) in its National Intelligence Assessment on the national security 

impacts of global climate change to 2030.  In his June 2008 Congressional testimony, Thomas Fingar, Deputy Director of 

National Intelligence for Analysis and Chairman of the National Intelligence Council, said, “Climate change alone is 

unlikely to trigger state failure by 2030, but the impacts will worsen existing problems – such as poverty, social tensions, 

environmental degradation, ineffectual leadership, and weak political institutions.”2 

 

RREESSOOUURRCCEE  SSCCAARRCCIITTYY  AANNDD  CCOONNFFLLIICCTT  
 

Access to and availability of natural resources historically has been a source of conflict across countries and cultures. 

Conflicts over water resources currently are linked with persistent poverty and instability in the Middle East, Africa, and 

Asia.  As climatic changes continue, the likelihood of resource conflicts will grow as well. 
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Water access 

An adequate water supply is a basic necessity for human activities such as drinking, irrigation, and sanitation.  By 2025, 

five billion people are projected to live in water stressed countries, even without considering the potential impacts of 

climate change.3   If changes in critical sources of fresh water such as rainfall, snowmelt, and glacial melt are factored 

into projections for water stress – a likely scenario due to a changing climate – the people who already live in water 

stressed countries could see a further reduction in water availability.  In some cases the effects are already visible.  

Experts currently estimate that glaciers, from which 40 percent of the world’s population receives about half of its 

drinking water,4 have been retreating at ever faster rates due to climate change.5   Because they lack the infrastructure 

to deal with water shortages, developing countries are particularly vulnerable to political, economic and social 

instability. 

 

Food production 

Access to food is a critical stability factor.  Climate change threatens to inject instability into food production across the 

globe.  Crop ecologists project that grain production will decrease 10 percent for each 1.8°F increase in temperatures 

above past averages.6   According to the Intergovernmental Panel on Climate Change (IPCC) estimates, some African 

countries’ yields from rain-fed crops could drop by 50 percent by 2020 due to climate impacts.7  Additionally, most of 

the world’s growth in food demand will occur in areas already facing food shortages such as the Indian subcontinent and 

sub-Saharan Africa.   

 

Fresh water and food are just two examples of resources that will be affected by a changing climate.  The degree to 

which societies will experience the negative environmental and socio-economic effects of resource scarcity due to 

climate change depends in large part to their vulnerability to it.  How dependent is a given society on natural resources 

and ecosystem services?  Given a certain level of dependence, how sensitive are the resources to a changing climate? 

What is the capacity of the country to adapt to changes in availability of these resources and services?  Thus, while the 

environmental and socio-economic effects of climate change are projected to be widespread, they will not be uniformly 

distributed because of varying vulnerabilities.  Of central concern for U.S. security, however, is the reality that a majority 

of the resource impacts will be in countries with limited adaptive capacity, potentially making them particularly 

susceptible to the corrosive effects of instability. 

 

EECCOONNOOMMIICC  SSTTRREESSSSEESS  
 

Climate change will have serious implications for national economies and global markets.  While it is impossible to 

attribute economic and state failures to global climate change alone, an increasing number of experts, both scientific 

and military, believe that a changing climate will exacerbate some of the central challenges facing weak economies and 

failing states. 

 

Investment 

Climate change will require dramatic investment in infrastructure – both to preempt its effects and to rebuild 

communities after extreme weather events.  Increasingly powerful and devastating tropical storms, like Hurricane 

Katrina, can be expected to occur as climate change causes ocean temperatures to rise. 8  The damage ensuing from 

such destructive storms is financially overwhelming, and while the United States has the capacity, even if a finite one, to 

invest in prevention and rebuilding efforts, the same cannot be said for much of the developing world.  In 2009, the 

World Bank estimated that developing countries would require $75-100 billion annually during the period 2010-2050 to 

cope with the consequences of climate change.9  
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International markets  

The global financial crisis that took hold in 2009 and continued through 2010 resulted in slower economic growth 

around the world.  As markets slowly recover and financial regulations are reorganized, how the international markets 

respond is of direct relevance to U.S. national security.  Climate change has the potential to disrupt progress, especially 

in emerging economies which are more vulnerable to instability.  Economic disruptions associated with climate change 

will place increased pressure on weak nations which may therefore be unable to provide basic needs and maintain order 

for their citizens.  In his February 2009 testimony before Congress, Director of National Intelligence Admiral Dennis C. 

Blair said, “The United States depends on a smooth-functioning international system ensuring the flow of trade and 

market access to critical raw materials such as oil and gas, and security for its allies and partners.  Climate change could 

affect all of these – domestic stability in a number of key states, the opening of new sea lanes and access to raw 

materials, and the global economy more broadly – with significant geopolitical consequences.”10  This also means that 

the export markets of many countries are likely to be negatively affected. 

 

PPOOPPUULLAATTIIOONN  DDIISSLLOOCCAATTIIOONN  AANNDD  MMIIGGRRAATTIIOONN  
 

Mass migration associated with climate change will challenge the world's political, economic, social and humanitarian 

relief capabilities. For example, a sea level rise of 3 - 15 feet would displace between 150 and 400 million people.11  The 

IPCC projects that sea levels will rise between 7 and 23 inches (0.18 and 0.59 meters) above the 1980-1999 average by 

the end of this century, making it unlikely that these extreme projections will be realized in the near future.12  Regardless 

of their numbers, however, displaced populations from developing countries are expected to move both to urban areas 

in their home countries and to neighbor countries as a temporary home until a move to a developed country with 

superior economic prospects is possible.13  There are three types of migration to consider: 

 

Within a country 

Migration within a single country, from coastlines to cities for example, can result in significant economic changes – both 

positive and negative.  The United States was, for the most part, able to absorb the displacement of people from the 

Gulf Coast after Hurricane Katrina.  Developing countries that lack strong political, social, and economic infrastructures 

are likely to face entirely different effects of major population shifts.   

 

Across an international border 

Environmental destruction is a major driver of migration across international borders.  Such migration can often lead to 

intense political conflict and destabilization for both countries.  The large migration from Bangladesh to India beginning 

in the 1950s, for example, affected both the economy and political context in the regions of India that absorbed this 

population and resulted in violence between natives and migrants.14   The IPCC has estimated that with a 45 centimeter 

(17.7 inch) increase in sea level, 10.9 percent of Bangladesh will be under water and 5.5 million people may be 

displaced.15  As a result, previously existing tensions may be exacerbated if this projected sea level rise does indeed 

occur.   

 

Across large regions of the globe 

A final type of migration involves large regions of the globe.  Europe has experienced such a migration influx from North 

Africa and the Middle East since the 1960s.  The resulting shift in demographics can result in serious tensions along 

social, cultural, or religious lines, as evidenced by the 2005 civil unrest in France.  A forced evacuation of low-lying island 

nations, such as the Maldives, the Republic of the Marshall Islands, Tuvalu and Kiribati, may be necessary if they are 

rendered uninhabitable by a sea level rise of one to two meters (3.2 - 6.5 feet).16
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HHUUMMAANNIITTAARRIIAANN  RREELLIIEEFF  
 

The need for increased international aid is likely to be one of the most significant effects of climate change.  Since the 

1970s, the number of people affected globally by natural disasters has increased by about 50,000 to 60,000 people per 

decade.17  The number of reported disasters has also increased from an average annual total of 90 in the 1970s to 

almost 450 per year in this current decade.  The impetus to provide funding in the wake of such domestic and 

international disasters, which is both moral and strategic, will come under intense scrutiny and pressure given America’s 

own long-term budget scenario. Difficult choices will have to be made over competing trade-offs and priorities.  

Significant aid is likely to be required due to the following effects of climate change: 

 

Weather intensification 

The increased intensity of tropical cyclones, hurricanes, and other extreme weather events will result in greater 

infrastructure damage and economic losses. 

 

Flooding and drought 

It is very likely that there will be more frequent and intense drought and wildfire occurrences as a result of changing 

weather patterns and mid-continental drying.  Because the landmass of the Indian subcontinent is expected to warm, 

scientists anticipate this will heighten the impact of monsoon rains and associated flooding of low-lying areas. 

 

Shifting pattern of disease  

Disease vectors will be altered in a warmer world, causing new worldwide health challenges.  Public health experts 

project that between 90 and 200 million people could become more vulnerable to malaria, 1.4 billion could experience 

greater risk of dengue fever, and the number of children vulnerable to diarrheal diseases – the number one killer of 

children – will increase significantly.18 

 

MMIILLIITTAARRYY  PPRREEPPAARREEDDNNEESSSS  
 

The impacts of climate change on resource competition, economic development, population migration, and 

humanitarian issues will force changes in U.S. use of its military power.  Climate change also will force change in how the 

United States operates its forces around the world; changes will affect ground operations and logistics as well as 

operations at sea and in the air.  Sea level rise threatens large investments in U.S. facilities around the world.  

Desertification and shifts in the availability of water can change logistic patterns drastically for all U.S. forces.  This 

section highlights some of the primary military preparedness issues that will confront the United States as a result of a 

changing climate.  

 

Weapons systems and platforms 

According to CNA’s 2007 report, “Operating equipment in extreme environmental conditions increases maintenance 

requirements – at considerable cost – and dramatically reduces the service life of equipment.”19 Increased 

desertification, rising sea levels, and warmer temperatures in the Middle East, where the United States is projected to 

have a continued presence, will put U.S. military preparedness at risk.  Equipment will require heightened maintenance 

to ensure adequate response times. 

 

Bases threatened by rising sea levels 

A rise in sea level would result in the loss of some strategic forward bases across the globe.  In 2008, the National 

Intelligence Council disclosed that 30 or more U.S. military installations were seriously threatened by rising sea levels.20  



 

Environmental and Energy Study Institute                                                                                                                                   5 | P a g e  

In particular, bases located on the East Coast of the United States are especially vulnerable to rising sea levels and 

increasingly frequent and powerful hurricanes.  For example, were sea levels to rise by one meter, Norfolk, Virginia, an 

important base of the U.S. Navy, would be flooded.  As U.S. military bases are put at risk, the ability of the military to 

protect the United States will be compromised.21 

 

Military operations 

In addition to the preparedness implications of climate change, severe weather impedes actual operations as well.  

Projected increases in storm intensity threaten to impact military installations situated in hurricane alleys, such as those 

on the East Coast of the United States.  Storms and altered weather patterns can also impact energy supplies that are 

vital to the operation of fixed military operations.  Moreover, the melting of Arctic sea ice is expanding the Northwest 

Passage.  This has significant implications for international resource conflicts, maritime shipping lanes and an increased 

scope for U.S. naval operations.22
 

 

CCOONNCCLLUUSSIIOONN  
 

Most of the public debate regarding climate change focuses on the size of the economic consequences of action and 

how these costs compare to those of inaction.  Hurricane Katrina and other extreme weather events suggest a different 

way of thinking about the issue, in which the human and larger social consequences of these events outweighed the 

aggregate economic costs, at least in the context of a large and resilient U.S. economy.  The concentrated impacts of 

such events, which are likely to be exacerbated by a changing climate, will have important national security implications, 

both in terms of a direct threat as well as broader challenges to U.S. interests in strategically important countries.  At 

home, extreme weather events could put large numbers of people in harm, damage essential infrastructure (including 

military assets), and require mobilization and diversion of military personnel.  Abroad, climate change is likely to 

promote instability in countries of strategic concern, which could lead to refugee and humanitarian crises as well as 

escalations in international conflict over resources, particularly water and food.  
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Climate Change Impacts and National Security 
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There is broad scientific consensus that our climate is changing, due primarily to the burning of fossil fuels for energy, 

deforestation, and other human activities that release greenhouse gases into our atmosphere.  The debate surrounding 

climate change action has many facets, with significant attention given to issues such as the global competitiveness of 

American industry, the effect of climate legislation on job growth, and the potential environmental impacts of non-

action.  A frequently overlooked perspective is the impact of climate change on U.S. national security. This issue brief 

attempts to fill that void, examining the national security consequences of rising sea levels and changes in temperature 

and precipitation patterns across the globe. Topics addressed include resource conflict, economic stress, population 

dislocation, humanitarian relief and military preparedness.  Other issues, such as the critical relationship between the 

U.S. energy supply (especially oil) and national security, are beyond the scope of this brief. 

 

IINNTTRROODDUUCCTTIIOONN  
 

National security is often characterized as defense against armed attack.  In reality, it is a much broader and more 

complex issue; phenomena such as infectious disease, natural disasters, and climate change all have national security 

implications.  The common factor among these issues is instability.  Maintaining stability both among and within nations 

is a proven means of conflict avoidance; instability is a threat to security. 

 

So while armed attacks have the potential to endanger large numbers of people, this is also true of climate change.  

Many experts agree that projected effects of climate change pose a threat to America’s national security because they 

function as a “threat multiplier for instability” and are interrelated with U.S. dependence on fossil fuels.1 This sentiment 

was recently echoed by the Intelligence Community (IC) in its National Intelligence Assessment on the national security 

impacts of global climate change to 2030.  In his June 2008 Congressional testimony, Thomas Fingar, Deputy Director of 

National Intelligence for Analysis and Chairman of the National Intelligence Council, said, “Climate change alone is 

unlikely to trigger state failure by 2030, but the impacts will worsen existing problems – such as poverty, social tensions, 

environmental degradation, ineffectual leadership, and weak political institutions.”2 

 

RREESSOOUURRCCEE  SSCCAARRCCIITTYY  AANNDD  CCOONNFFLLIICCTT  
 

Access to and availability of natural resources historically has been a source of conflict across countries and cultures. 

Conflicts over water resources currently are linked with persistent poverty and instability in the Middle East, Africa, and 

Asia.  As climatic changes continue, the likelihood of resource conflicts will grow as well. 
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Water access 

An adequate water supply is a basic necessity for human activities such as drinking, irrigation, and sanitation.  By 2025, 

five billion people are projected to live in water stressed countries, even without considering the potential impacts of 

climate change.3   If changes in critical sources of fresh water such as rainfall, snowmelt, and glacial melt are factored 

into projections for water stress – a likely scenario due to a changing climate – the people who already live in water 

stressed countries could see a further reduction in water availability.  In some cases the effects are already visible.  

Experts currently estimate that glaciers, from which 40 percent of the world’s population receives about half of its 

drinking water,4 have been retreating at ever faster rates due to climate change.5   Because they lack the infrastructure 

to deal with water shortages, developing countries are particularly vulnerable to political, economic and social 

instability. 

 

Food production 

Access to food is a critical stability factor.  Climate change threatens to inject instability into food production across the 

globe.  Crop ecologists project that grain production will decrease 10 percent for each 1.8°F increase in temperatures 

above past averages.6   According to the Intergovernmental Panel on Climate Change (IPCC) estimates, some African 

countries’ yields from rain-fed crops could drop by 50 percent by 2020 due to climate impacts.7  Additionally, most of 

the world’s growth in food demand will occur in areas already facing food shortages such as the Indian subcontinent and 

sub-Saharan Africa.   

 

Fresh water and food are just two examples of resources that will be affected by a changing climate.  The degree to 

which societies will experience the negative environmental and socio-economic effects of resource scarcity due to 

climate change depends in large part to their vulnerability to it.  How dependent is a given society on natural resources 

and ecosystem services?  Given a certain level of dependence, how sensitive are the resources to a changing climate? 

What is the capacity of the country to adapt to changes in availability of these resources and services?  Thus, while the 

environmental and socio-economic effects of climate change are projected to be widespread, they will not be uniformly 

distributed because of varying vulnerabilities.  Of central concern for U.S. security, however, is the reality that a majority 

of the resource impacts will be in countries with limited adaptive capacity, potentially making them particularly 

susceptible to the corrosive effects of instability. 

 

EECCOONNOOMMIICC  SSTTRREESSSSEESS  
 

Climate change will have serious implications for national economies and global markets.  While it is impossible to 

attribute economic and state failures to global climate change alone, an increasing number of experts, both scientific 

and military, believe that a changing climate will exacerbate some of the central challenges facing weak economies and 

failing states. 

 

Investment 

Climate change will require dramatic investment in infrastructure – both to preempt its effects and to rebuild 

communities after extreme weather events.  Increasingly powerful and devastating tropical storms, like Hurricane 

Katrina, can be expected to occur as climate change causes ocean temperatures to rise. 8  The damage ensuing from 

such destructive storms is financially overwhelming, and while the United States has the capacity, even if a finite one, to 

invest in prevention and rebuilding efforts, the same cannot be said for much of the developing world.  In 2009, the 

World Bank estimated that developing countries would require $75-100 billion annually during the period 2010-2050 to 

cope with the consequences of climate change.9  
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International markets  

The global financial crisis that took hold in 2009 and continued through 2010 resulted in slower economic growth 

around the world.  As markets slowly recover and financial regulations are reorganized, how the international markets 

respond is of direct relevance to U.S. national security.  Climate change has the potential to disrupt progress, especially 

in emerging economies which are more vulnerable to instability.  Economic disruptions associated with climate change 

will place increased pressure on weak nations which may therefore be unable to provide basic needs and maintain order 

for their citizens.  In his February 2009 testimony before Congress, Director of National Intelligence Admiral Dennis C. 

Blair said, “The United States depends on a smooth-functioning international system ensuring the flow of trade and 

market access to critical raw materials such as oil and gas, and security for its allies and partners.  Climate change could 

affect all of these – domestic stability in a number of key states, the opening of new sea lanes and access to raw 

materials, and the global economy more broadly – with significant geopolitical consequences.”10  This also means that 

the export markets of many countries are likely to be negatively affected. 

 

PPOOPPUULLAATTIIOONN  DDIISSLLOOCCAATTIIOONN  AANNDD  MMIIGGRRAATTIIOONN  
 

Mass migration associated with climate change will challenge the world's political, economic, social and humanitarian 

relief capabilities. For example, a sea level rise of 3 - 15 feet would displace between 150 and 400 million people.11  The 

IPCC projects that sea levels will rise between 7 and 23 inches (0.18 and 0.59 meters) above the 1980-1999 average by 

the end of this century, making it unlikely that these extreme projections will be realized in the near future.12  Regardless 

of their numbers, however, displaced populations from developing countries are expected to move both to urban areas 

in their home countries and to neighbor countries as a temporary home until a move to a developed country with 

superior economic prospects is possible.13  There are three types of migration to consider: 

 

Within a country 

Migration within a single country, from coastlines to cities for example, can result in significant economic changes – both 

positive and negative.  The United States was, for the most part, able to absorb the displacement of people from the 

Gulf Coast after Hurricane Katrina.  Developing countries that lack strong political, social, and economic infrastructures 

are likely to face entirely different effects of major population shifts.   

 

Across an international border 

Environmental destruction is a major driver of migration across international borders.  Such migration can often lead to 

intense political conflict and destabilization for both countries.  The large migration from Bangladesh to India beginning 

in the 1950s, for example, affected both the economy and political context in the regions of India that absorbed this 

population and resulted in violence between natives and migrants.14   The IPCC has estimated that with a 45 centimeter 

(17.7 inch) increase in sea level, 10.9 percent of Bangladesh will be under water and 5.5 million people may be 

displaced.15  As a result, previously existing tensions may be exacerbated if this projected sea level rise does indeed 

occur.   

 

Across large regions of the globe 

A final type of migration involves large regions of the globe.  Europe has experienced such a migration influx from North 

Africa and the Middle East since the 1960s.  The resulting shift in demographics can result in serious tensions along 

social, cultural, or religious lines, as evidenced by the 2005 civil unrest in France.  A forced evacuation of low-lying island 

nations, such as the Maldives, the Republic of the Marshall Islands, Tuvalu and Kiribati, may be necessary if they are 

rendered uninhabitable by a sea level rise of one to two meters (3.2 - 6.5 feet).16
 

    



 

Environmental and Energy Study Institute                                                                                                                                   4 | P a g e  

HHUUMMAANNIITTAARRIIAANN  RREELLIIEEFF  
 

The need for increased international aid is likely to be one of the most significant effects of climate change.  Since the 

1970s, the number of people affected globally by natural disasters has increased by about 50,000 to 60,000 people per 

decade.17  The number of reported disasters has also increased from an average annual total of 90 in the 1970s to 

almost 450 per year in this current decade.  The impetus to provide funding in the wake of such domestic and 

international disasters, which is both moral and strategic, will come under intense scrutiny and pressure given America’s 

own long-term budget scenario. Difficult choices will have to be made over competing trade-offs and priorities.  

Significant aid is likely to be required due to the following effects of climate change: 

 

Weather intensification 

The increased intensity of tropical cyclones, hurricanes, and other extreme weather events will result in greater 

infrastructure damage and economic losses. 

 

Flooding and drought 

It is very likely that there will be more frequent and intense drought and wildfire occurrences as a result of changing 

weather patterns and mid-continental drying.  Because the landmass of the Indian subcontinent is expected to warm, 

scientists anticipate this will heighten the impact of monsoon rains and associated flooding of low-lying areas. 

 

Shifting pattern of disease  

Disease vectors will be altered in a warmer world, causing new worldwide health challenges.  Public health experts 

project that between 90 and 200 million people could become more vulnerable to malaria, 1.4 billion could experience 

greater risk of dengue fever, and the number of children vulnerable to diarrheal diseases – the number one killer of 

children – will increase significantly.18 

 

MMIILLIITTAARRYY  PPRREEPPAARREEDDNNEESSSS  
 

The impacts of climate change on resource competition, economic development, population migration, and 

humanitarian issues will force changes in U.S. use of its military power.  Climate change also will force change in how the 

United States operates its forces around the world; changes will affect ground operations and logistics as well as 

operations at sea and in the air.  Sea level rise threatens large investments in U.S. facilities around the world.  

Desertification and shifts in the availability of water can change logistic patterns drastically for all U.S. forces.  This 

section highlights some of the primary military preparedness issues that will confront the United States as a result of a 

changing climate.  

 

Weapons systems and platforms 

According to CNA’s 2007 report, “Operating equipment in extreme environmental conditions increases maintenance 

requirements – at considerable cost – and dramatically reduces the service life of equipment.”19 Increased 

desertification, rising sea levels, and warmer temperatures in the Middle East, where the United States is projected to 

have a continued presence, will put U.S. military preparedness at risk.  Equipment will require heightened maintenance 

to ensure adequate response times. 

 

Bases threatened by rising sea levels 

A rise in sea level would result in the loss of some strategic forward bases across the globe.  In 2008, the National 

Intelligence Council disclosed that 30 or more U.S. military installations were seriously threatened by rising sea levels.20  
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In particular, bases located on the East Coast of the United States are especially vulnerable to rising sea levels and 

increasingly frequent and powerful hurricanes.  For example, were sea levels to rise by one meter, Norfolk, Virginia, an 

important base of the U.S. Navy, would be flooded.  As U.S. military bases are put at risk, the ability of the military to 

protect the United States will be compromised.21 

 

Military operations 

In addition to the preparedness implications of climate change, severe weather impedes actual operations as well.  

Projected increases in storm intensity threaten to impact military installations situated in hurricane alleys, such as those 

on the East Coast of the United States.  Storms and altered weather patterns can also impact energy supplies that are 

vital to the operation of fixed military operations.  Moreover, the melting of Arctic sea ice is expanding the Northwest 

Passage.  This has significant implications for international resource conflicts, maritime shipping lanes and an increased 

scope for U.S. naval operations.22
 

 

CCOONNCCLLUUSSIIOONN  
 

Most of the public debate regarding climate change focuses on the size of the economic consequences of action and 

how these costs compare to those of inaction.  Hurricane Katrina and other extreme weather events suggest a different 

way of thinking about the issue, in which the human and larger social consequences of these events outweighed the 

aggregate economic costs, at least in the context of a large and resilient U.S. economy.  The concentrated impacts of 

such events, which are likely to be exacerbated by a changing climate, will have important national security implications, 

both in terms of a direct threat as well as broader challenges to U.S. interests in strategically important countries.  At 

home, extreme weather events could put large numbers of people in harm, damage essential infrastructure (including 

military assets), and require mobilization and diversion of military personnel.  Abroad, climate change is likely to 

promote instability in countries of strategic concern, which could lead to refugee and humanitarian crises as well as 

escalations in international conflict over resources, particularly water and food.  

 

 
 
 
 

Authors: Jesse McCormick, Fiona Burns, and Amy Sauer 

Editor: Carol Werner 

 

Environmental and Energy Study Institute 

1112 16
th

 Street, NW, Suite 300 

Washington, DC 20036 

(202) 628-1400 

www.eesi.org 

 

The Environmental and Energy Study Institute (EESI) is a non-profit organization founded in 1984 by a bipartisan 

Congressional caucus dedicated to finding innovative environmental and energy solutions. EESI works to protect the 

climate and ensure a healthy, secure, and sustainable future for America through policymaker education, coalition 

building, and policy development in the areas of energy efficiency, renewable energy, agriculture, forestry, 

transportation, buildings, and urban planning.  EESI is funded primarily by foundations and other private donors. 

 

 



 

Environmental and Energy Study Institute                                                                                                                                   6 | P a g e  

                                                 
1
 CNA. 2007. National Security and the Threat of Climate Change. 

http://cna.org/sites/default/files/National%20Security%20and%20the%20Threat%20of%20Climate%20Change.pdf 
2
 U.S. House. Permanent Select Committee on Intelligence and Select Committee on Energy Independence and Global Warming. National Security 

Implications of Global Climate Change to 2030 Hearing. June 25, 2008. Testimony of Dr. Thomas Fingar. 

http://www.dni.gov/testimonies/20080625_testimony.pdf (accessed July 28, 2010) 
3
CNA. 2007. National Security and the Threat of Climate Change.  

4
 Ibid. 

5
 Rignot, Eric, Andres Rivera and Gino Casassa. 2003. Contribution of the Patagonia Icefields of South America to Sea Level Rise.  Science 302: 434-7. 

6
 Brown, Lester R. 2006. World Grain Stocks Fall to 57 Days of Consumption. Earth Policy Institute http://www.earth-

policy.org/Indicators/Grain/2006.htm (accessed July 28, 2010). 
7
 United Nation’s International Panel on Climate Change, 4

th
 Assessment Report, Climate Change 2007, Working Group II: Impacts, Adaptation and 

Vulnerability, Chapter 9.4.4, http://www.ipcc.ch/publications_and_data/ar4/wg2/en/ch9s9-4-4.html (accessed July 28, 2010). 
8
 Emanuel, Kerry. Increasing destructiveness of tropical cyclones over the past 30 years. Nature 436: 686-8 

http://www.nature.com/nature/journal/v436/n7051/abs/nature03906.html (accessed July 28, 2010). 
9
 “Press Release: Adapting to Climate change to Cost US$75-100 Billion a Year,” 2009. World Bank. 

http://siteresources.worldbank.org/INTCC/Resources/EACCFinalRelease.pdf (accessed July 28, 2010). 
10

 U.S. Congress. Senate. Select Committee on Intelligence. Current and Projected National Security Threats to the United States Hearing. February 

12, 2009. Testimony of Admiral Dennis C. Blair. http://intelligence.senate.gov/090212/blair.pdf (accessed July 28, 2010). 
11

 The Pew Charitable Trusts. Climate Change and Mass Migration. The Pew Project on National Security, Energy and Climate. 

http://www.pewclimatesecurity.org/the-issues/climate-change-and-mass-migration/ 
12

 United Nation’s International Panel on Climate Change, 4
th

 Assessment Report, Climate Change 2007, Working Group II: Impacts, Adaptation and 

Vulnerability, Chapter 6.3.2, http://www.ipcc.ch/publications_and_data/ar4/wg2/en/ch6s6-3-2.html (accessed July 28, 2010). 
13

 U.S. Congress. House. Permanent Select Committee on Intelligence and Select Committee on Energy Independence and Global Warming. 

National Security Implications of Global Climate Change to 2030 Hearing. June 25, 2008. Testimony of Dr. Thomas Fingar. 

http://www.dni.gov/testimonies/20080625_testimony.pdf (accessed July 28, 2010). 
14

 Reuveny, Rafael. 2005. Environmental Change, Migration and Conflict: Theoretical Analysis and Empirical Explorations. International Workshop 

on Human Security and Climate Change, Oslo, June 21-23, 2005.  

http://worldroom.tamu.edu/Workshops/Migration06/EnvironmentalResources/Environmental%20Change,%20Migration%20and%20Conflict.pdf  
15

 United Nation’s International Panel on Climate Change, 3
rd

 Assessment Report, Climate Change 2001, Working Group II: Impacts, Adaptation and 

Vulnerability, Chapter 11.2.4.6, http://www.grida.no/publications/other/ipcc_tar/ 
16

 Gillespie, Alexander. 2004. Small Island States in the Face of Climate Change: The End of the Line in International Environmental Responsibility. 

UCLA J. Envtl. L. & Pol’y 107: 113. 
17

 Feinstein International Center. 2008. The Humanitarian Costs of Climate Change. 

http://www.preventionweb.net/files/8058_FeinsteinTuftsclimatechange.pdf (accessed July 28, 2010). 
18

 U.S. Senate. Foreign Relations Committee. A Christian Perspective on International Adaptation Hearing. October 15, 2009. Testimony of Reverend 

Jim Ball. http://foreign.senate.gov/imo/media/doc/BallTestimony091015a1.pdf (accessed July 28, 2010). 
19

 CNA.2007. National Security and the Threat of Climate Change. 
20

 U.S. Department of Defense. 2010. Quadrennial Defense Review Report. http://www.defense.gov/qdr/images/QDR_as_of_12Feb10_1000.pdf 

(accessed July 28, 2010) 
21

 CNA. 2007. National Security and the Threat of Climate Change. 
22

 Ibid. 



 

 

Climate Change Impacts and National Security 
 

July 2010 

 
There is broad scientific consensus that our climate is changing, due primarily to the burning of fossil fuels for energy, 

deforestation, and other human activities that release greenhouse gases into our atmosphere.  The debate surrounding 

climate change action has many facets, with significant attention given to issues such as the global competitiveness of 

American industry, the effect of climate legislation on job growth, and the potential environmental impacts of non-

action.  A frequently overlooked perspective is the impact of climate change on U.S. national security. This issue brief 

attempts to fill that void, examining the national security consequences of rising sea levels and changes in temperature 

and precipitation patterns across the globe. Topics addressed include resource conflict, economic stress, population 

dislocation, humanitarian relief and military preparedness.  Other issues, such as the critical relationship between the 

U.S. energy supply (especially oil) and national security, are beyond the scope of this brief. 

 

IINNTTRROODDUUCCTTIIOONN  
 

National security is often characterized as defense against armed attack.  In reality, it is a much broader and more 

complex issue; phenomena such as infectious disease, natural disasters, and climate change all have national security 

implications.  The common factor among these issues is instability.  Maintaining stability both among and within nations 

is a proven means of conflict avoidance; instability is a threat to security. 

 

So while armed attacks have the potential to endanger large numbers of people, this is also true of climate change.  

Many experts agree that projected effects of climate change pose a threat to America’s national security because they 

function as a “threat multiplier for instability” and are interrelated with U.S. dependence on fossil fuels.1 This sentiment 

was recently echoed by the Intelligence Community (IC) in its National Intelligence Assessment on the national security 

impacts of global climate change to 2030.  In his June 2008 Congressional testimony, Thomas Fingar, Deputy Director of 

National Intelligence for Analysis and Chairman of the National Intelligence Council, said, “Climate change alone is 

unlikely to trigger state failure by 2030, but the impacts will worsen existing problems – such as poverty, social tensions, 

environmental degradation, ineffectual leadership, and weak political institutions.”2 

 

RREESSOOUURRCCEE  SSCCAARRCCIITTYY  AANNDD  CCOONNFFLLIICCTT  
 

Access to and availability of natural resources historically has been a source of conflict across countries and cultures. 

Conflicts over water resources currently are linked with persistent poverty and instability in the Middle East, Africa, and 

Asia.  As climatic changes continue, the likelihood of resource conflicts will grow as well. 
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Water access 

An adequate water supply is a basic necessity for human activities such as drinking, irrigation, and sanitation.  By 2025, 

five billion people are projected to live in water stressed countries, even without considering the potential impacts of 

climate change.3   If changes in critical sources of fresh water such as rainfall, snowmelt, and glacial melt are factored 

into projections for water stress – a likely scenario due to a changing climate – the people who already live in water 

stressed countries could see a further reduction in water availability.  In some cases the effects are already visible.  

Experts currently estimate that glaciers, from which 40 percent of the world’s population receives about half of its 

drinking water,4 have been retreating at ever faster rates due to climate change.5   Because they lack the infrastructure 

to deal with water shortages, developing countries are particularly vulnerable to political, economic and social 

instability. 

 

Food production 

Access to food is a critical stability factor.  Climate change threatens to inject instability into food production across the 

globe.  Crop ecologists project that grain production will decrease 10 percent for each 1.8°F increase in temperatures 

above past averages.6   According to the Intergovernmental Panel on Climate Change (IPCC) estimates, some African 

countries’ yields from rain-fed crops could drop by 50 percent by 2020 due to climate impacts.7  Additionally, most of 

the world’s growth in food demand will occur in areas already facing food shortages such as the Indian subcontinent and 

sub-Saharan Africa.   

 

Fresh water and food are just two examples of resources that will be affected by a changing climate.  The degree to 

which societies will experience the negative environmental and socio-economic effects of resource scarcity due to 

climate change depends in large part to their vulnerability to it.  How dependent is a given society on natural resources 

and ecosystem services?  Given a certain level of dependence, how sensitive are the resources to a changing climate? 

What is the capacity of the country to adapt to changes in availability of these resources and services?  Thus, while the 

environmental and socio-economic effects of climate change are projected to be widespread, they will not be uniformly 

distributed because of varying vulnerabilities.  Of central concern for U.S. security, however, is the reality that a majority 

of the resource impacts will be in countries with limited adaptive capacity, potentially making them particularly 

susceptible to the corrosive effects of instability. 

 

EECCOONNOOMMIICC  SSTTRREESSSSEESS  
 

Climate change will have serious implications for national economies and global markets.  While it is impossible to 

attribute economic and state failures to global climate change alone, an increasing number of experts, both scientific 

and military, believe that a changing climate will exacerbate some of the central challenges facing weak economies and 

failing states. 

 

Investment 

Climate change will require dramatic investment in infrastructure – both to preempt its effects and to rebuild 

communities after extreme weather events.  Increasingly powerful and devastating tropical storms, like Hurricane 

Katrina, can be expected to occur as climate change causes ocean temperatures to rise. 8  The damage ensuing from 

such destructive storms is financially overwhelming, and while the United States has the capacity, even if a finite one, to 

invest in prevention and rebuilding efforts, the same cannot be said for much of the developing world.  In 2009, the 

World Bank estimated that developing countries would require $75-100 billion annually during the period 2010-2050 to 

cope with the consequences of climate change.9  
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International markets  

The global financial crisis that took hold in 2009 and continued through 2010 resulted in slower economic growth 

around the world.  As markets slowly recover and financial regulations are reorganized, how the international markets 

respond is of direct relevance to U.S. national security.  Climate change has the potential to disrupt progress, especially 

in emerging economies which are more vulnerable to instability.  Economic disruptions associated with climate change 

will place increased pressure on weak nations which may therefore be unable to provide basic needs and maintain order 

for their citizens.  In his February 2009 testimony before Congress, Director of National Intelligence Admiral Dennis C. 

Blair said, “The United States depends on a smooth-functioning international system ensuring the flow of trade and 

market access to critical raw materials such as oil and gas, and security for its allies and partners.  Climate change could 

affect all of these – domestic stability in a number of key states, the opening of new sea lanes and access to raw 

materials, and the global economy more broadly – with significant geopolitical consequences.”10  This also means that 

the export markets of many countries are likely to be negatively affected. 

 

PPOOPPUULLAATTIIOONN  DDIISSLLOOCCAATTIIOONN  AANNDD  MMIIGGRRAATTIIOONN  
 

Mass migration associated with climate change will challenge the world's political, economic, social and humanitarian 

relief capabilities. For example, a sea level rise of 3 - 15 feet would displace between 150 and 400 million people.11  The 

IPCC projects that sea levels will rise between 7 and 23 inches (0.18 and 0.59 meters) above the 1980-1999 average by 

the end of this century, making it unlikely that these extreme projections will be realized in the near future.12  Regardless 

of their numbers, however, displaced populations from developing countries are expected to move both to urban areas 

in their home countries and to neighbor countries as a temporary home until a move to a developed country with 

superior economic prospects is possible.13  There are three types of migration to consider: 

 

Within a country 

Migration within a single country, from coastlines to cities for example, can result in significant economic changes – both 

positive and negative.  The United States was, for the most part, able to absorb the displacement of people from the 

Gulf Coast after Hurricane Katrina.  Developing countries that lack strong political, social, and economic infrastructures 

are likely to face entirely different effects of major population shifts.   

 

Across an international border 

Environmental destruction is a major driver of migration across international borders.  Such migration can often lead to 

intense political conflict and destabilization for both countries.  The large migration from Bangladesh to India beginning 

in the 1950s, for example, affected both the economy and political context in the regions of India that absorbed this 

population and resulted in violence between natives and migrants.14   The IPCC has estimated that with a 45 centimeter 

(17.7 inch) increase in sea level, 10.9 percent of Bangladesh will be under water and 5.5 million people may be 

displaced.15  As a result, previously existing tensions may be exacerbated if this projected sea level rise does indeed 

occur.   

 

Across large regions of the globe 

A final type of migration involves large regions of the globe.  Europe has experienced such a migration influx from North 

Africa and the Middle East since the 1960s.  The resulting shift in demographics can result in serious tensions along 

social, cultural, or religious lines, as evidenced by the 2005 civil unrest in France.  A forced evacuation of low-lying island 

nations, such as the Maldives, the Republic of the Marshall Islands, Tuvalu and Kiribati, may be necessary if they are 

rendered uninhabitable by a sea level rise of one to two meters (3.2 - 6.5 feet).16
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HHUUMMAANNIITTAARRIIAANN  RREELLIIEEFF  
 

The need for increased international aid is likely to be one of the most significant effects of climate change.  Since the 

1970s, the number of people affected globally by natural disasters has increased by about 50,000 to 60,000 people per 

decade.17  The number of reported disasters has also increased from an average annual total of 90 in the 1970s to 

almost 450 per year in this current decade.  The impetus to provide funding in the wake of such domestic and 

international disasters, which is both moral and strategic, will come under intense scrutiny and pressure given America’s 

own long-term budget scenario. Difficult choices will have to be made over competing trade-offs and priorities.  

Significant aid is likely to be required due to the following effects of climate change: 

 

Weather intensification 

The increased intensity of tropical cyclones, hurricanes, and other extreme weather events will result in greater 

infrastructure damage and economic losses. 

 

Flooding and drought 

It is very likely that there will be more frequent and intense drought and wildfire occurrences as a result of changing 

weather patterns and mid-continental drying.  Because the landmass of the Indian subcontinent is expected to warm, 

scientists anticipate this will heighten the impact of monsoon rains and associated flooding of low-lying areas. 

 

Shifting pattern of disease  

Disease vectors will be altered in a warmer world, causing new worldwide health challenges.  Public health experts 

project that between 90 and 200 million people could become more vulnerable to malaria, 1.4 billion could experience 

greater risk of dengue fever, and the number of children vulnerable to diarrheal diseases – the number one killer of 

children – will increase significantly.18 

 

MMIILLIITTAARRYY  PPRREEPPAARREEDDNNEESSSS  
 

The impacts of climate change on resource competition, economic development, population migration, and 

humanitarian issues will force changes in U.S. use of its military power.  Climate change also will force change in how the 

United States operates its forces around the world; changes will affect ground operations and logistics as well as 

operations at sea and in the air.  Sea level rise threatens large investments in U.S. facilities around the world.  

Desertification and shifts in the availability of water can change logistic patterns drastically for all U.S. forces.  This 

section highlights some of the primary military preparedness issues that will confront the United States as a result of a 

changing climate.  

 

Weapons systems and platforms 

According to CNA’s 2007 report, “Operating equipment in extreme environmental conditions increases maintenance 

requirements – at considerable cost – and dramatically reduces the service life of equipment.”19 Increased 

desertification, rising sea levels, and warmer temperatures in the Middle East, where the United States is projected to 

have a continued presence, will put U.S. military preparedness at risk.  Equipment will require heightened maintenance 

to ensure adequate response times. 

 

Bases threatened by rising sea levels 

A rise in sea level would result in the loss of some strategic forward bases across the globe.  In 2008, the National 

Intelligence Council disclosed that 30 or more U.S. military installations were seriously threatened by rising sea levels.20  



 

Environmental and Energy Study Institute                                                                                                                                   5 | P a g e  

In particular, bases located on the East Coast of the United States are especially vulnerable to rising sea levels and 

increasingly frequent and powerful hurricanes.  For example, were sea levels to rise by one meter, Norfolk, Virginia, an 

important base of the U.S. Navy, would be flooded.  As U.S. military bases are put at risk, the ability of the military to 

protect the United States will be compromised.21 

 

Military operations 

In addition to the preparedness implications of climate change, severe weather impedes actual operations as well.  

Projected increases in storm intensity threaten to impact military installations situated in hurricane alleys, such as those 

on the East Coast of the United States.  Storms and altered weather patterns can also impact energy supplies that are 

vital to the operation of fixed military operations.  Moreover, the melting of Arctic sea ice is expanding the Northwest 

Passage.  This has significant implications for international resource conflicts, maritime shipping lanes and an increased 

scope for U.S. naval operations.22
 

 

CCOONNCCLLUUSSIIOONN  
 

Most of the public debate regarding climate change focuses on the size of the economic consequences of action and 

how these costs compare to those of inaction.  Hurricane Katrina and other extreme weather events suggest a different 

way of thinking about the issue, in which the human and larger social consequences of these events outweighed the 

aggregate economic costs, at least in the context of a large and resilient U.S. economy.  The concentrated impacts of 

such events, which are likely to be exacerbated by a changing climate, will have important national security implications, 

both in terms of a direct threat as well as broader challenges to U.S. interests in strategically important countries.  At 

home, extreme weather events could put large numbers of people in harm, damage essential infrastructure (including 

military assets), and require mobilization and diversion of military personnel.  Abroad, climate change is likely to 

promote instability in countries of strategic concern, which could lead to refugee and humanitarian crises as well as 

escalations in international conflict over resources, particularly water and food.  
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There is broad scientific consensus that our climate is changing, due primarily to the burning of fossil fuels for energy, 

deforestation, and other human activities that release greenhouse gases into our atmosphere.  The debate surrounding 

climate change action has many facets, with significant attention given to issues such as the global competitiveness of 

American industry, the effect of climate legislation on job growth, and the potential environmental impacts of non-

action.  A frequently overlooked perspective is the impact of climate change on U.S. national security. This issue brief 

attempts to fill that void, examining the national security consequences of rising sea levels and changes in temperature 

and precipitation patterns across the globe. Topics addressed include resource conflict, economic stress, population 

dislocation, humanitarian relief and military preparedness.  Other issues, such as the critical relationship between the 

U.S. energy supply (especially oil) and national security, are beyond the scope of this brief. 

 

IINNTTRROODDUUCCTTIIOONN  
 

National security is often characterized as defense against armed attack.  In reality, it is a much broader and more 

complex issue; phenomena such as infectious disease, natural disasters, and climate change all have national security 

implications.  The common factor among these issues is instability.  Maintaining stability both among and within nations 

is a proven means of conflict avoidance; instability is a threat to security. 

 

So while armed attacks have the potential to endanger large numbers of people, this is also true of climate change.  

Many experts agree that projected effects of climate change pose a threat to America’s national security because they 

function as a “threat multiplier for instability” and are interrelated with U.S. dependence on fossil fuels.1 This sentiment 

was recently echoed by the Intelligence Community (IC) in its National Intelligence Assessment on the national security 

impacts of global climate change to 2030.  In his June 2008 Congressional testimony, Thomas Fingar, Deputy Director of 

National Intelligence for Analysis and Chairman of the National Intelligence Council, said, “Climate change alone is 

unlikely to trigger state failure by 2030, but the impacts will worsen existing problems – such as poverty, social tensions, 

environmental degradation, ineffectual leadership, and weak political institutions.”2 

 

RREESSOOUURRCCEE  SSCCAARRCCIITTYY  AANNDD  CCOONNFFLLIICCTT  
 

Access to and availability of natural resources historically has been a source of conflict across countries and cultures. 

Conflicts over water resources currently are linked with persistent poverty and instability in the Middle East, Africa, and 

Asia.  As climatic changes continue, the likelihood of resource conflicts will grow as well. 
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Water access 

An adequate water supply is a basic necessity for human activities such as drinking, irrigation, and sanitation.  By 2025, 

five billion people are projected to live in water stressed countries, even without considering the potential impacts of 

climate change.3   If changes in critical sources of fresh water such as rainfall, snowmelt, and glacial melt are factored 

into projections for water stress – a likely scenario due to a changing climate – the people who already live in water 

stressed countries could see a further reduction in water availability.  In some cases the effects are already visible.  

Experts currently estimate that glaciers, from which 40 percent of the world’s population receives about half of its 

drinking water,4 have been retreating at ever faster rates due to climate change.5   Because they lack the infrastructure 

to deal with water shortages, developing countries are particularly vulnerable to political, economic and social 

instability. 

 

Food production 

Access to food is a critical stability factor.  Climate change threatens to inject instability into food production across the 

globe.  Crop ecologists project that grain production will decrease 10 percent for each 1.8°F increase in temperatures 

above past averages.6   According to the Intergovernmental Panel on Climate Change (IPCC) estimates, some African 

countries’ yields from rain-fed crops could drop by 50 percent by 2020 due to climate impacts.7  Additionally, most of 

the world’s growth in food demand will occur in areas already facing food shortages such as the Indian subcontinent and 

sub-Saharan Africa.   

 

Fresh water and food are just two examples of resources that will be affected by a changing climate.  The degree to 

which societies will experience the negative environmental and socio-economic effects of resource scarcity due to 

climate change depends in large part to their vulnerability to it.  How dependent is a given society on natural resources 

and ecosystem services?  Given a certain level of dependence, how sensitive are the resources to a changing climate? 

What is the capacity of the country to adapt to changes in availability of these resources and services?  Thus, while the 

environmental and socio-economic effects of climate change are projected to be widespread, they will not be uniformly 

distributed because of varying vulnerabilities.  Of central concern for U.S. security, however, is the reality that a majority 

of the resource impacts will be in countries with limited adaptive capacity, potentially making them particularly 

susceptible to the corrosive effects of instability. 

 

EECCOONNOOMMIICC  SSTTRREESSSSEESS  
 

Climate change will have serious implications for national economies and global markets.  While it is impossible to 

attribute economic and state failures to global climate change alone, an increasing number of experts, both scientific 

and military, believe that a changing climate will exacerbate some of the central challenges facing weak economies and 

failing states. 

 

Investment 

Climate change will require dramatic investment in infrastructure – both to preempt its effects and to rebuild 

communities after extreme weather events.  Increasingly powerful and devastating tropical storms, like Hurricane 

Katrina, can be expected to occur as climate change causes ocean temperatures to rise. 8  The damage ensuing from 

such destructive storms is financially overwhelming, and while the United States has the capacity, even if a finite one, to 

invest in prevention and rebuilding efforts, the same cannot be said for much of the developing world.  In 2009, the 

World Bank estimated that developing countries would require $75-100 billion annually during the period 2010-2050 to 

cope with the consequences of climate change.9  
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International markets  

The global financial crisis that took hold in 2009 and continued through 2010 resulted in slower economic growth 

around the world.  As markets slowly recover and financial regulations are reorganized, how the international markets 

respond is of direct relevance to U.S. national security.  Climate change has the potential to disrupt progress, especially 

in emerging economies which are more vulnerable to instability.  Economic disruptions associated with climate change 

will place increased pressure on weak nations which may therefore be unable to provide basic needs and maintain order 

for their citizens.  In his February 2009 testimony before Congress, Director of National Intelligence Admiral Dennis C. 

Blair said, “The United States depends on a smooth-functioning international system ensuring the flow of trade and 

market access to critical raw materials such as oil and gas, and security for its allies and partners.  Climate change could 

affect all of these – domestic stability in a number of key states, the opening of new sea lanes and access to raw 

materials, and the global economy more broadly – with significant geopolitical consequences.”10  This also means that 

the export markets of many countries are likely to be negatively affected. 

 

PPOOPPUULLAATTIIOONN  DDIISSLLOOCCAATTIIOONN  AANNDD  MMIIGGRRAATTIIOONN  
 

Mass migration associated with climate change will challenge the world's political, economic, social and humanitarian 

relief capabilities. For example, a sea level rise of 3 - 15 feet would displace between 150 and 400 million people.11  The 

IPCC projects that sea levels will rise between 7 and 23 inches (0.18 and 0.59 meters) above the 1980-1999 average by 

the end of this century, making it unlikely that these extreme projections will be realized in the near future.12  Regardless 

of their numbers, however, displaced populations from developing countries are expected to move both to urban areas 

in their home countries and to neighbor countries as a temporary home until a move to a developed country with 

superior economic prospects is possible.13  There are three types of migration to consider: 

 

Within a country 

Migration within a single country, from coastlines to cities for example, can result in significant economic changes – both 

positive and negative.  The United States was, for the most part, able to absorb the displacement of people from the 

Gulf Coast after Hurricane Katrina.  Developing countries that lack strong political, social, and economic infrastructures 

are likely to face entirely different effects of major population shifts.   

 

Across an international border 

Environmental destruction is a major driver of migration across international borders.  Such migration can often lead to 

intense political conflict and destabilization for both countries.  The large migration from Bangladesh to India beginning 

in the 1950s, for example, affected both the economy and political context in the regions of India that absorbed this 

population and resulted in violence between natives and migrants.14   The IPCC has estimated that with a 45 centimeter 

(17.7 inch) increase in sea level, 10.9 percent of Bangladesh will be under water and 5.5 million people may be 

displaced.15  As a result, previously existing tensions may be exacerbated if this projected sea level rise does indeed 

occur.   

 

Across large regions of the globe 

A final type of migration involves large regions of the globe.  Europe has experienced such a migration influx from North 

Africa and the Middle East since the 1960s.  The resulting shift in demographics can result in serious tensions along 

social, cultural, or religious lines, as evidenced by the 2005 civil unrest in France.  A forced evacuation of low-lying island 

nations, such as the Maldives, the Republic of the Marshall Islands, Tuvalu and Kiribati, may be necessary if they are 

rendered uninhabitable by a sea level rise of one to two meters (3.2 - 6.5 feet).16
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HHUUMMAANNIITTAARRIIAANN  RREELLIIEEFF  
 

The need for increased international aid is likely to be one of the most significant effects of climate change.  Since the 

1970s, the number of people affected globally by natural disasters has increased by about 50,000 to 60,000 people per 

decade.17  The number of reported disasters has also increased from an average annual total of 90 in the 1970s to 

almost 450 per year in this current decade.  The impetus to provide funding in the wake of such domestic and 

international disasters, which is both moral and strategic, will come under intense scrutiny and pressure given America’s 

own long-term budget scenario. Difficult choices will have to be made over competing trade-offs and priorities.  

Significant aid is likely to be required due to the following effects of climate change: 

 

Weather intensification 

The increased intensity of tropical cyclones, hurricanes, and other extreme weather events will result in greater 

infrastructure damage and economic losses. 

 

Flooding and drought 

It is very likely that there will be more frequent and intense drought and wildfire occurrences as a result of changing 

weather patterns and mid-continental drying.  Because the landmass of the Indian subcontinent is expected to warm, 

scientists anticipate this will heighten the impact of monsoon rains and associated flooding of low-lying areas. 

 

Shifting pattern of disease  

Disease vectors will be altered in a warmer world, causing new worldwide health challenges.  Public health experts 

project that between 90 and 200 million people could become more vulnerable to malaria, 1.4 billion could experience 

greater risk of dengue fever, and the number of children vulnerable to diarrheal diseases – the number one killer of 

children – will increase significantly.18 

 

MMIILLIITTAARRYY  PPRREEPPAARREEDDNNEESSSS  
 

The impacts of climate change on resource competition, economic development, population migration, and 

humanitarian issues will force changes in U.S. use of its military power.  Climate change also will force change in how the 

United States operates its forces around the world; changes will affect ground operations and logistics as well as 

operations at sea and in the air.  Sea level rise threatens large investments in U.S. facilities around the world.  

Desertification and shifts in the availability of water can change logistic patterns drastically for all U.S. forces.  This 

section highlights some of the primary military preparedness issues that will confront the United States as a result of a 

changing climate.  

 

Weapons systems and platforms 

According to CNA’s 2007 report, “Operating equipment in extreme environmental conditions increases maintenance 

requirements – at considerable cost – and dramatically reduces the service life of equipment.”19 Increased 

desertification, rising sea levels, and warmer temperatures in the Middle East, where the United States is projected to 

have a continued presence, will put U.S. military preparedness at risk.  Equipment will require heightened maintenance 

to ensure adequate response times. 

 

Bases threatened by rising sea levels 

A rise in sea level would result in the loss of some strategic forward bases across the globe.  In 2008, the National 

Intelligence Council disclosed that 30 or more U.S. military installations were seriously threatened by rising sea levels.20  
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In particular, bases located on the East Coast of the United States are especially vulnerable to rising sea levels and 

increasingly frequent and powerful hurricanes.  For example, were sea levels to rise by one meter, Norfolk, Virginia, an 

important base of the U.S. Navy, would be flooded.  As U.S. military bases are put at risk, the ability of the military to 

protect the United States will be compromised.21 

 

Military operations 

In addition to the preparedness implications of climate change, severe weather impedes actual operations as well.  

Projected increases in storm intensity threaten to impact military installations situated in hurricane alleys, such as those 

on the East Coast of the United States.  Storms and altered weather patterns can also impact energy supplies that are 

vital to the operation of fixed military operations.  Moreover, the melting of Arctic sea ice is expanding the Northwest 

Passage.  This has significant implications for international resource conflicts, maritime shipping lanes and an increased 

scope for U.S. naval operations.22
 

 

CCOONNCCLLUUSSIIOONN  
 

Most of the public debate regarding climate change focuses on the size of the economic consequences of action and 

how these costs compare to those of inaction.  Hurricane Katrina and other extreme weather events suggest a different 

way of thinking about the issue, in which the human and larger social consequences of these events outweighed the 

aggregate economic costs, at least in the context of a large and resilient U.S. economy.  The concentrated impacts of 

such events, which are likely to be exacerbated by a changing climate, will have important national security implications, 

both in terms of a direct threat as well as broader challenges to U.S. interests in strategically important countries.  At 

home, extreme weather events could put large numbers of people in harm, damage essential infrastructure (including 

military assets), and require mobilization and diversion of military personnel.  Abroad, climate change is likely to 

promote instability in countries of strategic concern, which could lead to refugee and humanitarian crises as well as 

escalations in international conflict over resources, particularly water and food.  
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There is broad scientific consensus that our climate is changing, due primarily to the burning of fossil fuels for energy, 

deforestation, and other human activities that release greenhouse gases into our atmosphere.  The debate surrounding 

climate change action has many facets, with significant attention given to issues such as the global competitiveness of 

American industry, the effect of climate legislation on job growth, and the potential environmental impacts of non-

action.  A frequently overlooked perspective is the impact of climate change on U.S. national security. This issue brief 

attempts to fill that void, examining the national security consequences of rising sea levels and changes in temperature 

and precipitation patterns across the globe. Topics addressed include resource conflict, economic stress, population 

dislocation, humanitarian relief and military preparedness.  Other issues, such as the critical relationship between the 

U.S. energy supply (especially oil) and national security, are beyond the scope of this brief. 

 

IINNTTRROODDUUCCTTIIOONN  
 

National security is often characterized as defense against armed attack.  In reality, it is a much broader and more 

complex issue; phenomena such as infectious disease, natural disasters, and climate change all have national security 

implications.  The common factor among these issues is instability.  Maintaining stability both among and within nations 

is a proven means of conflict avoidance; instability is a threat to security. 

 

So while armed attacks have the potential to endanger large numbers of people, this is also true of climate change.  

Many experts agree that projected effects of climate change pose a threat to America’s national security because they 

function as a “threat multiplier for instability” and are interrelated with U.S. dependence on fossil fuels.1 This sentiment 

was recently echoed by the Intelligence Community (IC) in its National Intelligence Assessment on the national security 

impacts of global climate change to 2030.  In his June 2008 Congressional testimony, Thomas Fingar, Deputy Director of 

National Intelligence for Analysis and Chairman of the National Intelligence Council, said, “Climate change alone is 

unlikely to trigger state failure by 2030, but the impacts will worsen existing problems – such as poverty, social tensions, 

environmental degradation, ineffectual leadership, and weak political institutions.”2 

 

RREESSOOUURRCCEE  SSCCAARRCCIITTYY  AANNDD  CCOONNFFLLIICCTT  
 

Access to and availability of natural resources historically has been a source of conflict across countries and cultures. 

Conflicts over water resources currently are linked with persistent poverty and instability in the Middle East, Africa, and 

Asia.  As climatic changes continue, the likelihood of resource conflicts will grow as well. 
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Water access 

An adequate water supply is a basic necessity for human activities such as drinking, irrigation, and sanitation.  By 2025, 

five billion people are projected to live in water stressed countries, even without considering the potential impacts of 

climate change.3   If changes in critical sources of fresh water such as rainfall, snowmelt, and glacial melt are factored 

into projections for water stress – a likely scenario due to a changing climate – the people who already live in water 

stressed countries could see a further reduction in water availability.  In some cases the effects are already visible.  

Experts currently estimate that glaciers, from which 40 percent of the world’s population receives about half of its 

drinking water,4 have been retreating at ever faster rates due to climate change.5   Because they lack the infrastructure 

to deal with water shortages, developing countries are particularly vulnerable to political, economic and social 

instability. 

 

Food production 

Access to food is a critical stability factor.  Climate change threatens to inject instability into food production across the 

globe.  Crop ecologists project that grain production will decrease 10 percent for each 1.8°F increase in temperatures 

above past averages.6   According to the Intergovernmental Panel on Climate Change (IPCC) estimates, some African 

countries’ yields from rain-fed crops could drop by 50 percent by 2020 due to climate impacts.7  Additionally, most of 

the world’s growth in food demand will occur in areas already facing food shortages such as the Indian subcontinent and 

sub-Saharan Africa.   

 

Fresh water and food are just two examples of resources that will be affected by a changing climate.  The degree to 

which societies will experience the negative environmental and socio-economic effects of resource scarcity due to 

climate change depends in large part to their vulnerability to it.  How dependent is a given society on natural resources 

and ecosystem services?  Given a certain level of dependence, how sensitive are the resources to a changing climate? 

What is the capacity of the country to adapt to changes in availability of these resources and services?  Thus, while the 

environmental and socio-economic effects of climate change are projected to be widespread, they will not be uniformly 

distributed because of varying vulnerabilities.  Of central concern for U.S. security, however, is the reality that a majority 

of the resource impacts will be in countries with limited adaptive capacity, potentially making them particularly 

susceptible to the corrosive effects of instability. 

 

EECCOONNOOMMIICC  SSTTRREESSSSEESS  
 

Climate change will have serious implications for national economies and global markets.  While it is impossible to 

attribute economic and state failures to global climate change alone, an increasing number of experts, both scientific 

and military, believe that a changing climate will exacerbate some of the central challenges facing weak economies and 

failing states. 

 

Investment 

Climate change will require dramatic investment in infrastructure – both to preempt its effects and to rebuild 

communities after extreme weather events.  Increasingly powerful and devastating tropical storms, like Hurricane 

Katrina, can be expected to occur as climate change causes ocean temperatures to rise. 8  The damage ensuing from 

such destructive storms is financially overwhelming, and while the United States has the capacity, even if a finite one, to 

invest in prevention and rebuilding efforts, the same cannot be said for much of the developing world.  In 2009, the 

World Bank estimated that developing countries would require $75-100 billion annually during the period 2010-2050 to 

cope with the consequences of climate change.9  
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International markets  

The global financial crisis that took hold in 2009 and continued through 2010 resulted in slower economic growth 

around the world.  As markets slowly recover and financial regulations are reorganized, how the international markets 

respond is of direct relevance to U.S. national security.  Climate change has the potential to disrupt progress, especially 

in emerging economies which are more vulnerable to instability.  Economic disruptions associated with climate change 

will place increased pressure on weak nations which may therefore be unable to provide basic needs and maintain order 

for their citizens.  In his February 2009 testimony before Congress, Director of National Intelligence Admiral Dennis C. 

Blair said, “The United States depends on a smooth-functioning international system ensuring the flow of trade and 

market access to critical raw materials such as oil and gas, and security for its allies and partners.  Climate change could 

affect all of these – domestic stability in a number of key states, the opening of new sea lanes and access to raw 

materials, and the global economy more broadly – with significant geopolitical consequences.”10  This also means that 

the export markets of many countries are likely to be negatively affected. 

 

PPOOPPUULLAATTIIOONN  DDIISSLLOOCCAATTIIOONN  AANNDD  MMIIGGRRAATTIIOONN  
 

Mass migration associated with climate change will challenge the world's political, economic, social and humanitarian 

relief capabilities. For example, a sea level rise of 3 - 15 feet would displace between 150 and 400 million people.11  The 

IPCC projects that sea levels will rise between 7 and 23 inches (0.18 and 0.59 meters) above the 1980-1999 average by 

the end of this century, making it unlikely that these extreme projections will be realized in the near future.12  Regardless 

of their numbers, however, displaced populations from developing countries are expected to move both to urban areas 

in their home countries and to neighbor countries as a temporary home until a move to a developed country with 

superior economic prospects is possible.13  There are three types of migration to consider: 

 

Within a country 

Migration within a single country, from coastlines to cities for example, can result in significant economic changes – both 

positive and negative.  The United States was, for the most part, able to absorb the displacement of people from the 

Gulf Coast after Hurricane Katrina.  Developing countries that lack strong political, social, and economic infrastructures 

are likely to face entirely different effects of major population shifts.   

 

Across an international border 

Environmental destruction is a major driver of migration across international borders.  Such migration can often lead to 

intense political conflict and destabilization for both countries.  The large migration from Bangladesh to India beginning 

in the 1950s, for example, affected both the economy and political context in the regions of India that absorbed this 

population and resulted in violence between natives and migrants.14   The IPCC has estimated that with a 45 centimeter 

(17.7 inch) increase in sea level, 10.9 percent of Bangladesh will be under water and 5.5 million people may be 

displaced.15  As a result, previously existing tensions may be exacerbated if this projected sea level rise does indeed 

occur.   

 

Across large regions of the globe 

A final type of migration involves large regions of the globe.  Europe has experienced such a migration influx from North 

Africa and the Middle East since the 1960s.  The resulting shift in demographics can result in serious tensions along 

social, cultural, or religious lines, as evidenced by the 2005 civil unrest in France.  A forced evacuation of low-lying island 

nations, such as the Maldives, the Republic of the Marshall Islands, Tuvalu and Kiribati, may be necessary if they are 

rendered uninhabitable by a sea level rise of one to two meters (3.2 - 6.5 feet).16
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HHUUMMAANNIITTAARRIIAANN  RREELLIIEEFF  
 

The need for increased international aid is likely to be one of the most significant effects of climate change.  Since the 

1970s, the number of people affected globally by natural disasters has increased by about 50,000 to 60,000 people per 

decade.17  The number of reported disasters has also increased from an average annual total of 90 in the 1970s to 

almost 450 per year in this current decade.  The impetus to provide funding in the wake of such domestic and 

international disasters, which is both moral and strategic, will come under intense scrutiny and pressure given America’s 

own long-term budget scenario. Difficult choices will have to be made over competing trade-offs and priorities.  

Significant aid is likely to be required due to the following effects of climate change: 

 

Weather intensification 

The increased intensity of tropical cyclones, hurricanes, and other extreme weather events will result in greater 

infrastructure damage and economic losses. 

 

Flooding and drought 

It is very likely that there will be more frequent and intense drought and wildfire occurrences as a result of changing 

weather patterns and mid-continental drying.  Because the landmass of the Indian subcontinent is expected to warm, 

scientists anticipate this will heighten the impact of monsoon rains and associated flooding of low-lying areas. 

 

Shifting pattern of disease  

Disease vectors will be altered in a warmer world, causing new worldwide health challenges.  Public health experts 

project that between 90 and 200 million people could become more vulnerable to malaria, 1.4 billion could experience 

greater risk of dengue fever, and the number of children vulnerable to diarrheal diseases – the number one killer of 

children – will increase significantly.18 

 

MMIILLIITTAARRYY  PPRREEPPAARREEDDNNEESSSS  
 

The impacts of climate change on resource competition, economic development, population migration, and 

humanitarian issues will force changes in U.S. use of its military power.  Climate change also will force change in how the 

United States operates its forces around the world; changes will affect ground operations and logistics as well as 

operations at sea and in the air.  Sea level rise threatens large investments in U.S. facilities around the world.  

Desertification and shifts in the availability of water can change logistic patterns drastically for all U.S. forces.  This 

section highlights some of the primary military preparedness issues that will confront the United States as a result of a 

changing climate.  

 

Weapons systems and platforms 

According to CNA’s 2007 report, “Operating equipment in extreme environmental conditions increases maintenance 

requirements – at considerable cost – and dramatically reduces the service life of equipment.”19 Increased 

desertification, rising sea levels, and warmer temperatures in the Middle East, where the United States is projected to 

have a continued presence, will put U.S. military preparedness at risk.  Equipment will require heightened maintenance 

to ensure adequate response times. 

 

Bases threatened by rising sea levels 

A rise in sea level would result in the loss of some strategic forward bases across the globe.  In 2008, the National 

Intelligence Council disclosed that 30 or more U.S. military installations were seriously threatened by rising sea levels.20  



 

Environmental and Energy Study Institute                                                                                                                                   5 | P a g e  

In particular, bases located on the East Coast of the United States are especially vulnerable to rising sea levels and 

increasingly frequent and powerful hurricanes.  For example, were sea levels to rise by one meter, Norfolk, Virginia, an 

important base of the U.S. Navy, would be flooded.  As U.S. military bases are put at risk, the ability of the military to 

protect the United States will be compromised.21 

 

Military operations 

In addition to the preparedness implications of climate change, severe weather impedes actual operations as well.  

Projected increases in storm intensity threaten to impact military installations situated in hurricane alleys, such as those 

on the East Coast of the United States.  Storms and altered weather patterns can also impact energy supplies that are 

vital to the operation of fixed military operations.  Moreover, the melting of Arctic sea ice is expanding the Northwest 

Passage.  This has significant implications for international resource conflicts, maritime shipping lanes and an increased 

scope for U.S. naval operations.22
 

 

CCOONNCCLLUUSSIIOONN  
 

Most of the public debate regarding climate change focuses on the size of the economic consequences of action and 

how these costs compare to those of inaction.  Hurricane Katrina and other extreme weather events suggest a different 

way of thinking about the issue, in which the human and larger social consequences of these events outweighed the 

aggregate economic costs, at least in the context of a large and resilient U.S. economy.  The concentrated impacts of 

such events, which are likely to be exacerbated by a changing climate, will have important national security implications, 

both in terms of a direct threat as well as broader challenges to U.S. interests in strategically important countries.  At 

home, extreme weather events could put large numbers of people in harm, damage essential infrastructure (including 

military assets), and require mobilization and diversion of military personnel.  Abroad, climate change is likely to 

promote instability in countries of strategic concern, which could lead to refugee and humanitarian crises as well as 

escalations in international conflict over resources, particularly water and food.  
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There is broad scientific consensus that our climate is changing, due primarily to the burning of fossil fuels for energy, 

deforestation, and other human activities that release greenhouse gases into our atmosphere.  The debate surrounding 

climate change action has many facets, with significant attention given to issues such as the global competitiveness of 

American industry, the effect of climate legislation on job growth, and the potential environmental impacts of non-

action.  A frequently overlooked perspective is the impact of climate change on U.S. national security. This issue brief 

attempts to fill that void, examining the national security consequences of rising sea levels and changes in temperature 

and precipitation patterns across the globe. Topics addressed include resource conflict, economic stress, population 

dislocation, humanitarian relief and military preparedness.  Other issues, such as the critical relationship between the 

U.S. energy supply (especially oil) and national security, are beyond the scope of this brief. 

 

IINNTTRROODDUUCCTTIIOONN  
 

National security is often characterized as defense against armed attack.  In reality, it is a much broader and more 

complex issue; phenomena such as infectious disease, natural disasters, and climate change all have national security 

implications.  The common factor among these issues is instability.  Maintaining stability both among and within nations 

is a proven means of conflict avoidance; instability is a threat to security. 

 

So while armed attacks have the potential to endanger large numbers of people, this is also true of climate change.  

Many experts agree that projected effects of climate change pose a threat to America’s national security because they 

function as a “threat multiplier for instability” and are interrelated with U.S. dependence on fossil fuels.1 This sentiment 

was recently echoed by the Intelligence Community (IC) in its National Intelligence Assessment on the national security 

impacts of global climate change to 2030.  In his June 2008 Congressional testimony, Thomas Fingar, Deputy Director of 

National Intelligence for Analysis and Chairman of the National Intelligence Council, said, “Climate change alone is 

unlikely to trigger state failure by 2030, but the impacts will worsen existing problems – such as poverty, social tensions, 

environmental degradation, ineffectual leadership, and weak political institutions.”2 

 

RREESSOOUURRCCEE  SSCCAARRCCIITTYY  AANNDD  CCOONNFFLLIICCTT  
 

Access to and availability of natural resources historically has been a source of conflict across countries and cultures. 

Conflicts over water resources currently are linked with persistent poverty and instability in the Middle East, Africa, and 

Asia.  As climatic changes continue, the likelihood of resource conflicts will grow as well. 
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Water access 

An adequate water supply is a basic necessity for human activities such as drinking, irrigation, and sanitation.  By 2025, 

five billion people are projected to live in water stressed countries, even without considering the potential impacts of 

climate change.3   If changes in critical sources of fresh water such as rainfall, snowmelt, and glacial melt are factored 

into projections for water stress – a likely scenario due to a changing climate – the people who already live in water 

stressed countries could see a further reduction in water availability.  In some cases the effects are already visible.  

Experts currently estimate that glaciers, from which 40 percent of the world’s population receives about half of its 

drinking water,4 have been retreating at ever faster rates due to climate change.5   Because they lack the infrastructure 

to deal with water shortages, developing countries are particularly vulnerable to political, economic and social 

instability. 

 

Food production 

Access to food is a critical stability factor.  Climate change threatens to inject instability into food production across the 

globe.  Crop ecologists project that grain production will decrease 10 percent for each 1.8°F increase in temperatures 

above past averages.6   According to the Intergovernmental Panel on Climate Change (IPCC) estimates, some African 

countries’ yields from rain-fed crops could drop by 50 percent by 2020 due to climate impacts.7  Additionally, most of 

the world’s growth in food demand will occur in areas already facing food shortages such as the Indian subcontinent and 

sub-Saharan Africa.   

 

Fresh water and food are just two examples of resources that will be affected by a changing climate.  The degree to 

which societies will experience the negative environmental and socio-economic effects of resource scarcity due to 

climate change depends in large part to their vulnerability to it.  How dependent is a given society on natural resources 

and ecosystem services?  Given a certain level of dependence, how sensitive are the resources to a changing climate? 

What is the capacity of the country to adapt to changes in availability of these resources and services?  Thus, while the 

environmental and socio-economic effects of climate change are projected to be widespread, they will not be uniformly 

distributed because of varying vulnerabilities.  Of central concern for U.S. security, however, is the reality that a majority 

of the resource impacts will be in countries with limited adaptive capacity, potentially making them particularly 

susceptible to the corrosive effects of instability. 

 

EECCOONNOOMMIICC  SSTTRREESSSSEESS  
 

Climate change will have serious implications for national economies and global markets.  While it is impossible to 

attribute economic and state failures to global climate change alone, an increasing number of experts, both scientific 

and military, believe that a changing climate will exacerbate some of the central challenges facing weak economies and 

failing states. 

 

Investment 

Climate change will require dramatic investment in infrastructure – both to preempt its effects and to rebuild 

communities after extreme weather events.  Increasingly powerful and devastating tropical storms, like Hurricane 

Katrina, can be expected to occur as climate change causes ocean temperatures to rise. 8  The damage ensuing from 

such destructive storms is financially overwhelming, and while the United States has the capacity, even if a finite one, to 

invest in prevention and rebuilding efforts, the same cannot be said for much of the developing world.  In 2009, the 

World Bank estimated that developing countries would require $75-100 billion annually during the period 2010-2050 to 

cope with the consequences of climate change.9  
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International markets  

The global financial crisis that took hold in 2009 and continued through 2010 resulted in slower economic growth 

around the world.  As markets slowly recover and financial regulations are reorganized, how the international markets 

respond is of direct relevance to U.S. national security.  Climate change has the potential to disrupt progress, especially 

in emerging economies which are more vulnerable to instability.  Economic disruptions associated with climate change 

will place increased pressure on weak nations which may therefore be unable to provide basic needs and maintain order 

for their citizens.  In his February 2009 testimony before Congress, Director of National Intelligence Admiral Dennis C. 

Blair said, “The United States depends on a smooth-functioning international system ensuring the flow of trade and 

market access to critical raw materials such as oil and gas, and security for its allies and partners.  Climate change could 

affect all of these – domestic stability in a number of key states, the opening of new sea lanes and access to raw 

materials, and the global economy more broadly – with significant geopolitical consequences.”10  This also means that 

the export markets of many countries are likely to be negatively affected. 

 

PPOOPPUULLAATTIIOONN  DDIISSLLOOCCAATTIIOONN  AANNDD  MMIIGGRRAATTIIOONN  
 

Mass migration associated with climate change will challenge the world's political, economic, social and humanitarian 

relief capabilities. For example, a sea level rise of 3 - 15 feet would displace between 150 and 400 million people.11  The 

IPCC projects that sea levels will rise between 7 and 23 inches (0.18 and 0.59 meters) above the 1980-1999 average by 

the end of this century, making it unlikely that these extreme projections will be realized in the near future.12  Regardless 

of their numbers, however, displaced populations from developing countries are expected to move both to urban areas 

in their home countries and to neighbor countries as a temporary home until a move to a developed country with 

superior economic prospects is possible.13  There are three types of migration to consider: 

 

Within a country 

Migration within a single country, from coastlines to cities for example, can result in significant economic changes – both 

positive and negative.  The United States was, for the most part, able to absorb the displacement of people from the 

Gulf Coast after Hurricane Katrina.  Developing countries that lack strong political, social, and economic infrastructures 

are likely to face entirely different effects of major population shifts.   

 

Across an international border 

Environmental destruction is a major driver of migration across international borders.  Such migration can often lead to 

intense political conflict and destabilization for both countries.  The large migration from Bangladesh to India beginning 

in the 1950s, for example, affected both the economy and political context in the regions of India that absorbed this 

population and resulted in violence between natives and migrants.14   The IPCC has estimated that with a 45 centimeter 

(17.7 inch) increase in sea level, 10.9 percent of Bangladesh will be under water and 5.5 million people may be 

displaced.15  As a result, previously existing tensions may be exacerbated if this projected sea level rise does indeed 

occur.   

 

Across large regions of the globe 

A final type of migration involves large regions of the globe.  Europe has experienced such a migration influx from North 

Africa and the Middle East since the 1960s.  The resulting shift in demographics can result in serious tensions along 

social, cultural, or religious lines, as evidenced by the 2005 civil unrest in France.  A forced evacuation of low-lying island 

nations, such as the Maldives, the Republic of the Marshall Islands, Tuvalu and Kiribati, may be necessary if they are 

rendered uninhabitable by a sea level rise of one to two meters (3.2 - 6.5 feet).16
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HHUUMMAANNIITTAARRIIAANN  RREELLIIEEFF  
 

The need for increased international aid is likely to be one of the most significant effects of climate change.  Since the 

1970s, the number of people affected globally by natural disasters has increased by about 50,000 to 60,000 people per 

decade.17  The number of reported disasters has also increased from an average annual total of 90 in the 1970s to 

almost 450 per year in this current decade.  The impetus to provide funding in the wake of such domestic and 

international disasters, which is both moral and strategic, will come under intense scrutiny and pressure given America’s 

own long-term budget scenario. Difficult choices will have to be made over competing trade-offs and priorities.  

Significant aid is likely to be required due to the following effects of climate change: 

 

Weather intensification 

The increased intensity of tropical cyclones, hurricanes, and other extreme weather events will result in greater 

infrastructure damage and economic losses. 

 

Flooding and drought 

It is very likely that there will be more frequent and intense drought and wildfire occurrences as a result of changing 

weather patterns and mid-continental drying.  Because the landmass of the Indian subcontinent is expected to warm, 

scientists anticipate this will heighten the impact of monsoon rains and associated flooding of low-lying areas. 

 

Shifting pattern of disease  

Disease vectors will be altered in a warmer world, causing new worldwide health challenges.  Public health experts 

project that between 90 and 200 million people could become more vulnerable to malaria, 1.4 billion could experience 

greater risk of dengue fever, and the number of children vulnerable to diarrheal diseases – the number one killer of 

children – will increase significantly.18 

 

MMIILLIITTAARRYY  PPRREEPPAARREEDDNNEESSSS  
 

The impacts of climate change on resource competition, economic development, population migration, and 

humanitarian issues will force changes in U.S. use of its military power.  Climate change also will force change in how the 

United States operates its forces around the world; changes will affect ground operations and logistics as well as 

operations at sea and in the air.  Sea level rise threatens large investments in U.S. facilities around the world.  

Desertification and shifts in the availability of water can change logistic patterns drastically for all U.S. forces.  This 

section highlights some of the primary military preparedness issues that will confront the United States as a result of a 

changing climate.  

 

Weapons systems and platforms 

According to CNA’s 2007 report, “Operating equipment in extreme environmental conditions increases maintenance 

requirements – at considerable cost – and dramatically reduces the service life of equipment.”19 Increased 

desertification, rising sea levels, and warmer temperatures in the Middle East, where the United States is projected to 

have a continued presence, will put U.S. military preparedness at risk.  Equipment will require heightened maintenance 

to ensure adequate response times. 

 

Bases threatened by rising sea levels 

A rise in sea level would result in the loss of some strategic forward bases across the globe.  In 2008, the National 

Intelligence Council disclosed that 30 or more U.S. military installations were seriously threatened by rising sea levels.20  
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In particular, bases located on the East Coast of the United States are especially vulnerable to rising sea levels and 

increasingly frequent and powerful hurricanes.  For example, were sea levels to rise by one meter, Norfolk, Virginia, an 

important base of the U.S. Navy, would be flooded.  As U.S. military bases are put at risk, the ability of the military to 

protect the United States will be compromised.21 

 

Military operations 

In addition to the preparedness implications of climate change, severe weather impedes actual operations as well.  

Projected increases in storm intensity threaten to impact military installations situated in hurricane alleys, such as those 

on the East Coast of the United States.  Storms and altered weather patterns can also impact energy supplies that are 

vital to the operation of fixed military operations.  Moreover, the melting of Arctic sea ice is expanding the Northwest 

Passage.  This has significant implications for international resource conflicts, maritime shipping lanes and an increased 

scope for U.S. naval operations.22
 

 

CCOONNCCLLUUSSIIOONN  
 

Most of the public debate regarding climate change focuses on the size of the economic consequences of action and 

how these costs compare to those of inaction.  Hurricane Katrina and other extreme weather events suggest a different 

way of thinking about the issue, in which the human and larger social consequences of these events outweighed the 

aggregate economic costs, at least in the context of a large and resilient U.S. economy.  The concentrated impacts of 

such events, which are likely to be exacerbated by a changing climate, will have important national security implications, 

both in terms of a direct threat as well as broader challenges to U.S. interests in strategically important countries.  At 

home, extreme weather events could put large numbers of people in harm, damage essential infrastructure (including 

military assets), and require mobilization and diversion of military personnel.  Abroad, climate change is likely to 

promote instability in countries of strategic concern, which could lead to refugee and humanitarian crises as well as 

escalations in international conflict over resources, particularly water and food.  
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Climate Change Impacts and National Security 
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There is broad scientific consensus that our climate is changing, due primarily to the burning of fossil fuels for energy, 

deforestation, and other human activities that release greenhouse gases into our atmosphere.  The debate surrounding 

climate change action has many facets, with significant attention given to issues such as the global competitiveness of 

American industry, the effect of climate legislation on job growth, and the potential environmental impacts of non-

action.  A frequently overlooked perspective is the impact of climate change on U.S. national security. This issue brief 

attempts to fill that void, examining the national security consequences of rising sea levels and changes in temperature 

and precipitation patterns across the globe. Topics addressed include resource conflict, economic stress, population 

dislocation, humanitarian relief and military preparedness.  Other issues, such as the critical relationship between the 

U.S. energy supply (especially oil) and national security, are beyond the scope of this brief. 

 

IINNTTRROODDUUCCTTIIOONN  
 

National security is often characterized as defense against armed attack.  In reality, it is a much broader and more 

complex issue; phenomena such as infectious disease, natural disasters, and climate change all have national security 

implications.  The common factor among these issues is instability.  Maintaining stability both among and within nations 

is a proven means of conflict avoidance; instability is a threat to security. 

 

So while armed attacks have the potential to endanger large numbers of people, this is also true of climate change.  

Many experts agree that projected effects of climate change pose a threat to America’s national security because they 

function as a “threat multiplier for instability” and are interrelated with U.S. dependence on fossil fuels.1 This sentiment 

was recently echoed by the Intelligence Community (IC) in its National Intelligence Assessment on the national security 

impacts of global climate change to 2030.  In his June 2008 Congressional testimony, Thomas Fingar, Deputy Director of 

National Intelligence for Analysis and Chairman of the National Intelligence Council, said, “Climate change alone is 

unlikely to trigger state failure by 2030, but the impacts will worsen existing problems – such as poverty, social tensions, 

environmental degradation, ineffectual leadership, and weak political institutions.”2 

 

RREESSOOUURRCCEE  SSCCAARRCCIITTYY  AANNDD  CCOONNFFLLIICCTT  
 

Access to and availability of natural resources historically has been a source of conflict across countries and cultures. 

Conflicts over water resources currently are linked with persistent poverty and instability in the Middle East, Africa, and 

Asia.  As climatic changes continue, the likelihood of resource conflicts will grow as well. 
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Water access 

An adequate water supply is a basic necessity for human activities such as drinking, irrigation, and sanitation.  By 2025, 

five billion people are projected to live in water stressed countries, even without considering the potential impacts of 

climate change.3   If changes in critical sources of fresh water such as rainfall, snowmelt, and glacial melt are factored 

into projections for water stress – a likely scenario due to a changing climate – the people who already live in water 

stressed countries could see a further reduction in water availability.  In some cases the effects are already visible.  

Experts currently estimate that glaciers, from which 40 percent of the world’s population receives about half of its 

drinking water,4 have been retreating at ever faster rates due to climate change.5   Because they lack the infrastructure 

to deal with water shortages, developing countries are particularly vulnerable to political, economic and social 

instability. 

 

Food production 

Access to food is a critical stability factor.  Climate change threatens to inject instability into food production across the 

globe.  Crop ecologists project that grain production will decrease 10 percent for each 1.8°F increase in temperatures 

above past averages.6   According to the Intergovernmental Panel on Climate Change (IPCC) estimates, some African 

countries’ yields from rain-fed crops could drop by 50 percent by 2020 due to climate impacts.7  Additionally, most of 

the world’s growth in food demand will occur in areas already facing food shortages such as the Indian subcontinent and 

sub-Saharan Africa.   

 

Fresh water and food are just two examples of resources that will be affected by a changing climate.  The degree to 

which societies will experience the negative environmental and socio-economic effects of resource scarcity due to 

climate change depends in large part to their vulnerability to it.  How dependent is a given society on natural resources 

and ecosystem services?  Given a certain level of dependence, how sensitive are the resources to a changing climate? 

What is the capacity of the country to adapt to changes in availability of these resources and services?  Thus, while the 

environmental and socio-economic effects of climate change are projected to be widespread, they will not be uniformly 

distributed because of varying vulnerabilities.  Of central concern for U.S. security, however, is the reality that a majority 

of the resource impacts will be in countries with limited adaptive capacity, potentially making them particularly 

susceptible to the corrosive effects of instability. 

 

EECCOONNOOMMIICC  SSTTRREESSSSEESS  
 

Climate change will have serious implications for national economies and global markets.  While it is impossible to 

attribute economic and state failures to global climate change alone, an increasing number of experts, both scientific 

and military, believe that a changing climate will exacerbate some of the central challenges facing weak economies and 

failing states. 

 

Investment 

Climate change will require dramatic investment in infrastructure – both to preempt its effects and to rebuild 

communities after extreme weather events.  Increasingly powerful and devastating tropical storms, like Hurricane 

Katrina, can be expected to occur as climate change causes ocean temperatures to rise. 8  The damage ensuing from 

such destructive storms is financially overwhelming, and while the United States has the capacity, even if a finite one, to 

invest in prevention and rebuilding efforts, the same cannot be said for much of the developing world.  In 2009, the 

World Bank estimated that developing countries would require $75-100 billion annually during the period 2010-2050 to 

cope with the consequences of climate change.9  
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International markets  

The global financial crisis that took hold in 2009 and continued through 2010 resulted in slower economic growth 

around the world.  As markets slowly recover and financial regulations are reorganized, how the international markets 

respond is of direct relevance to U.S. national security.  Climate change has the potential to disrupt progress, especially 

in emerging economies which are more vulnerable to instability.  Economic disruptions associated with climate change 

will place increased pressure on weak nations which may therefore be unable to provide basic needs and maintain order 

for their citizens.  In his February 2009 testimony before Congress, Director of National Intelligence Admiral Dennis C. 

Blair said, “The United States depends on a smooth-functioning international system ensuring the flow of trade and 

market access to critical raw materials such as oil and gas, and security for its allies and partners.  Climate change could 

affect all of these – domestic stability in a number of key states, the opening of new sea lanes and access to raw 

materials, and the global economy more broadly – with significant geopolitical consequences.”10  This also means that 

the export markets of many countries are likely to be negatively affected. 

 

PPOOPPUULLAATTIIOONN  DDIISSLLOOCCAATTIIOONN  AANNDD  MMIIGGRRAATTIIOONN  
 

Mass migration associated with climate change will challenge the world's political, economic, social and humanitarian 

relief capabilities. For example, a sea level rise of 3 - 15 feet would displace between 150 and 400 million people.11  The 

IPCC projects that sea levels will rise between 7 and 23 inches (0.18 and 0.59 meters) above the 1980-1999 average by 

the end of this century, making it unlikely that these extreme projections will be realized in the near future.12  Regardless 

of their numbers, however, displaced populations from developing countries are expected to move both to urban areas 

in their home countries and to neighbor countries as a temporary home until a move to a developed country with 

superior economic prospects is possible.13  There are three types of migration to consider: 

 

Within a country 

Migration within a single country, from coastlines to cities for example, can result in significant economic changes – both 

positive and negative.  The United States was, for the most part, able to absorb the displacement of people from the 

Gulf Coast after Hurricane Katrina.  Developing countries that lack strong political, social, and economic infrastructures 

are likely to face entirely different effects of major population shifts.   

 

Across an international border 

Environmental destruction is a major driver of migration across international borders.  Such migration can often lead to 

intense political conflict and destabilization for both countries.  The large migration from Bangladesh to India beginning 

in the 1950s, for example, affected both the economy and political context in the regions of India that absorbed this 

population and resulted in violence between natives and migrants.14   The IPCC has estimated that with a 45 centimeter 

(17.7 inch) increase in sea level, 10.9 percent of Bangladesh will be under water and 5.5 million people may be 

displaced.15  As a result, previously existing tensions may be exacerbated if this projected sea level rise does indeed 

occur.   

 

Across large regions of the globe 

A final type of migration involves large regions of the globe.  Europe has experienced such a migration influx from North 

Africa and the Middle East since the 1960s.  The resulting shift in demographics can result in serious tensions along 

social, cultural, or religious lines, as evidenced by the 2005 civil unrest in France.  A forced evacuation of low-lying island 

nations, such as the Maldives, the Republic of the Marshall Islands, Tuvalu and Kiribati, may be necessary if they are 

rendered uninhabitable by a sea level rise of one to two meters (3.2 - 6.5 feet).16
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HHUUMMAANNIITTAARRIIAANN  RREELLIIEEFF  
 

The need for increased international aid is likely to be one of the most significant effects of climate change.  Since the 

1970s, the number of people affected globally by natural disasters has increased by about 50,000 to 60,000 people per 

decade.17  The number of reported disasters has also increased from an average annual total of 90 in the 1970s to 

almost 450 per year in this current decade.  The impetus to provide funding in the wake of such domestic and 

international disasters, which is both moral and strategic, will come under intense scrutiny and pressure given America’s 

own long-term budget scenario. Difficult choices will have to be made over competing trade-offs and priorities.  

Significant aid is likely to be required due to the following effects of climate change: 

 

Weather intensification 

The increased intensity of tropical cyclones, hurricanes, and other extreme weather events will result in greater 

infrastructure damage and economic losses. 

 

Flooding and drought 

It is very likely that there will be more frequent and intense drought and wildfire occurrences as a result of changing 

weather patterns and mid-continental drying.  Because the landmass of the Indian subcontinent is expected to warm, 

scientists anticipate this will heighten the impact of monsoon rains and associated flooding of low-lying areas. 

 

Shifting pattern of disease  

Disease vectors will be altered in a warmer world, causing new worldwide health challenges.  Public health experts 

project that between 90 and 200 million people could become more vulnerable to malaria, 1.4 billion could experience 

greater risk of dengue fever, and the number of children vulnerable to diarrheal diseases – the number one killer of 

children – will increase significantly.18 

 

MMIILLIITTAARRYY  PPRREEPPAARREEDDNNEESSSS  
 

The impacts of climate change on resource competition, economic development, population migration, and 

humanitarian issues will force changes in U.S. use of its military power.  Climate change also will force change in how the 

United States operates its forces around the world; changes will affect ground operations and logistics as well as 

operations at sea and in the air.  Sea level rise threatens large investments in U.S. facilities around the world.  

Desertification and shifts in the availability of water can change logistic patterns drastically for all U.S. forces.  This 

section highlights some of the primary military preparedness issues that will confront the United States as a result of a 

changing climate.  

 

Weapons systems and platforms 

According to CNA’s 2007 report, “Operating equipment in extreme environmental conditions increases maintenance 

requirements – at considerable cost – and dramatically reduces the service life of equipment.”19 Increased 

desertification, rising sea levels, and warmer temperatures in the Middle East, where the United States is projected to 

have a continued presence, will put U.S. military preparedness at risk.  Equipment will require heightened maintenance 

to ensure adequate response times. 

 

Bases threatened by rising sea levels 

A rise in sea level would result in the loss of some strategic forward bases across the globe.  In 2008, the National 

Intelligence Council disclosed that 30 or more U.S. military installations were seriously threatened by rising sea levels.20  
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In particular, bases located on the East Coast of the United States are especially vulnerable to rising sea levels and 

increasingly frequent and powerful hurricanes.  For example, were sea levels to rise by one meter, Norfolk, Virginia, an 

important base of the U.S. Navy, would be flooded.  As U.S. military bases are put at risk, the ability of the military to 

protect the United States will be compromised.21 

 

Military operations 

In addition to the preparedness implications of climate change, severe weather impedes actual operations as well.  

Projected increases in storm intensity threaten to impact military installations situated in hurricane alleys, such as those 

on the East Coast of the United States.  Storms and altered weather patterns can also impact energy supplies that are 

vital to the operation of fixed military operations.  Moreover, the melting of Arctic sea ice is expanding the Northwest 

Passage.  This has significant implications for international resource conflicts, maritime shipping lanes and an increased 

scope for U.S. naval operations.22
 

 

CCOONNCCLLUUSSIIOONN  
 

Most of the public debate regarding climate change focuses on the size of the economic consequences of action and 

how these costs compare to those of inaction.  Hurricane Katrina and other extreme weather events suggest a different 

way of thinking about the issue, in which the human and larger social consequences of these events outweighed the 

aggregate economic costs, at least in the context of a large and resilient U.S. economy.  The concentrated impacts of 

such events, which are likely to be exacerbated by a changing climate, will have important national security implications, 

both in terms of a direct threat as well as broader challenges to U.S. interests in strategically important countries.  At 

home, extreme weather events could put large numbers of people in harm, damage essential infrastructure (including 

military assets), and require mobilization and diversion of military personnel.  Abroad, climate change is likely to 

promote instability in countries of strategic concern, which could lead to refugee and humanitarian crises as well as 

escalations in international conflict over resources, particularly water and food.  
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There is broad scientific consensus that our climate is changing, due primarily to the burning of fossil fuels for energy, 

deforestation, and other human activities that release greenhouse gases into our atmosphere.  The debate surrounding 

climate change action has many facets, with significant attention given to issues such as the global competitiveness of 

American industry, the effect of climate legislation on job growth, and the potential environmental impacts of non-

action.  A frequently overlooked perspective is the impact of climate change on U.S. national security. This issue brief 

attempts to fill that void, examining the national security consequences of rising sea levels and changes in temperature 

and precipitation patterns across the globe. Topics addressed include resource conflict, economic stress, population 

dislocation, humanitarian relief and military preparedness.  Other issues, such as the critical relationship between the 

U.S. energy supply (especially oil) and national security, are beyond the scope of this brief. 

 

IINNTTRROODDUUCCTTIIOONN  
 

National security is often characterized as defense against armed attack.  In reality, it is a much broader and more 

complex issue; phenomena such as infectious disease, natural disasters, and climate change all have national security 

implications.  The common factor among these issues is instability.  Maintaining stability both among and within nations 

is a proven means of conflict avoidance; instability is a threat to security. 

 

So while armed attacks have the potential to endanger large numbers of people, this is also true of climate change.  

Many experts agree that projected effects of climate change pose a threat to America’s national security because they 

function as a “threat multiplier for instability” and are interrelated with U.S. dependence on fossil fuels.1 This sentiment 

was recently echoed by the Intelligence Community (IC) in its National Intelligence Assessment on the national security 

impacts of global climate change to 2030.  In his June 2008 Congressional testimony, Thomas Fingar, Deputy Director of 

National Intelligence for Analysis and Chairman of the National Intelligence Council, said, “Climate change alone is 

unlikely to trigger state failure by 2030, but the impacts will worsen existing problems – such as poverty, social tensions, 

environmental degradation, ineffectual leadership, and weak political institutions.”2 

 

RREESSOOUURRCCEE  SSCCAARRCCIITTYY  AANNDD  CCOONNFFLLIICCTT  
 

Access to and availability of natural resources historically has been a source of conflict across countries and cultures. 

Conflicts over water resources currently are linked with persistent poverty and instability in the Middle East, Africa, and 

Asia.  As climatic changes continue, the likelihood of resource conflicts will grow as well. 
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Water access 

An adequate water supply is a basic necessity for human activities such as drinking, irrigation, and sanitation.  By 2025, 

five billion people are projected to live in water stressed countries, even without considering the potential impacts of 

climate change.3   If changes in critical sources of fresh water such as rainfall, snowmelt, and glacial melt are factored 

into projections for water stress – a likely scenario due to a changing climate – the people who already live in water 

stressed countries could see a further reduction in water availability.  In some cases the effects are already visible.  

Experts currently estimate that glaciers, from which 40 percent of the world’s population receives about half of its 

drinking water,4 have been retreating at ever faster rates due to climate change.5   Because they lack the infrastructure 

to deal with water shortages, developing countries are particularly vulnerable to political, economic and social 

instability. 

 

Food production 

Access to food is a critical stability factor.  Climate change threatens to inject instability into food production across the 

globe.  Crop ecologists project that grain production will decrease 10 percent for each 1.8°F increase in temperatures 

above past averages.6   According to the Intergovernmental Panel on Climate Change (IPCC) estimates, some African 

countries’ yields from rain-fed crops could drop by 50 percent by 2020 due to climate impacts.7  Additionally, most of 

the world’s growth in food demand will occur in areas already facing food shortages such as the Indian subcontinent and 

sub-Saharan Africa.   

 

Fresh water and food are just two examples of resources that will be affected by a changing climate.  The degree to 

which societies will experience the negative environmental and socio-economic effects of resource scarcity due to 

climate change depends in large part to their vulnerability to it.  How dependent is a given society on natural resources 

and ecosystem services?  Given a certain level of dependence, how sensitive are the resources to a changing climate? 

What is the capacity of the country to adapt to changes in availability of these resources and services?  Thus, while the 

environmental and socio-economic effects of climate change are projected to be widespread, they will not be uniformly 

distributed because of varying vulnerabilities.  Of central concern for U.S. security, however, is the reality that a majority 

of the resource impacts will be in countries with limited adaptive capacity, potentially making them particularly 

susceptible to the corrosive effects of instability. 

 

EECCOONNOOMMIICC  SSTTRREESSSSEESS  
 

Climate change will have serious implications for national economies and global markets.  While it is impossible to 

attribute economic and state failures to global climate change alone, an increasing number of experts, both scientific 

and military, believe that a changing climate will exacerbate some of the central challenges facing weak economies and 

failing states. 

 

Investment 

Climate change will require dramatic investment in infrastructure – both to preempt its effects and to rebuild 

communities after extreme weather events.  Increasingly powerful and devastating tropical storms, like Hurricane 

Katrina, can be expected to occur as climate change causes ocean temperatures to rise. 8  The damage ensuing from 

such destructive storms is financially overwhelming, and while the United States has the capacity, even if a finite one, to 

invest in prevention and rebuilding efforts, the same cannot be said for much of the developing world.  In 2009, the 

World Bank estimated that developing countries would require $75-100 billion annually during the period 2010-2050 to 

cope with the consequences of climate change.9  
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International markets  

The global financial crisis that took hold in 2009 and continued through 2010 resulted in slower economic growth 

around the world.  As markets slowly recover and financial regulations are reorganized, how the international markets 

respond is of direct relevance to U.S. national security.  Climate change has the potential to disrupt progress, especially 

in emerging economies which are more vulnerable to instability.  Economic disruptions associated with climate change 

will place increased pressure on weak nations which may therefore be unable to provide basic needs and maintain order 

for their citizens.  In his February 2009 testimony before Congress, Director of National Intelligence Admiral Dennis C. 

Blair said, “The United States depends on a smooth-functioning international system ensuring the flow of trade and 

market access to critical raw materials such as oil and gas, and security for its allies and partners.  Climate change could 

affect all of these – domestic stability in a number of key states, the opening of new sea lanes and access to raw 

materials, and the global economy more broadly – with significant geopolitical consequences.”10  This also means that 

the export markets of many countries are likely to be negatively affected. 

 

PPOOPPUULLAATTIIOONN  DDIISSLLOOCCAATTIIOONN  AANNDD  MMIIGGRRAATTIIOONN  
 

Mass migration associated with climate change will challenge the world's political, economic, social and humanitarian 

relief capabilities. For example, a sea level rise of 3 - 15 feet would displace between 150 and 400 million people.11  The 

IPCC projects that sea levels will rise between 7 and 23 inches (0.18 and 0.59 meters) above the 1980-1999 average by 

the end of this century, making it unlikely that these extreme projections will be realized in the near future.12  Regardless 

of their numbers, however, displaced populations from developing countries are expected to move both to urban areas 

in their home countries and to neighbor countries as a temporary home until a move to a developed country with 

superior economic prospects is possible.13  There are three types of migration to consider: 

 

Within a country 

Migration within a single country, from coastlines to cities for example, can result in significant economic changes – both 

positive and negative.  The United States was, for the most part, able to absorb the displacement of people from the 

Gulf Coast after Hurricane Katrina.  Developing countries that lack strong political, social, and economic infrastructures 

are likely to face entirely different effects of major population shifts.   

 

Across an international border 

Environmental destruction is a major driver of migration across international borders.  Such migration can often lead to 

intense political conflict and destabilization for both countries.  The large migration from Bangladesh to India beginning 

in the 1950s, for example, affected both the economy and political context in the regions of India that absorbed this 

population and resulted in violence between natives and migrants.14   The IPCC has estimated that with a 45 centimeter 

(17.7 inch) increase in sea level, 10.9 percent of Bangladesh will be under water and 5.5 million people may be 

displaced.15  As a result, previously existing tensions may be exacerbated if this projected sea level rise does indeed 

occur.   

 

Across large regions of the globe 

A final type of migration involves large regions of the globe.  Europe has experienced such a migration influx from North 

Africa and the Middle East since the 1960s.  The resulting shift in demographics can result in serious tensions along 

social, cultural, or religious lines, as evidenced by the 2005 civil unrest in France.  A forced evacuation of low-lying island 

nations, such as the Maldives, the Republic of the Marshall Islands, Tuvalu and Kiribati, may be necessary if they are 

rendered uninhabitable by a sea level rise of one to two meters (3.2 - 6.5 feet).16
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HHUUMMAANNIITTAARRIIAANN  RREELLIIEEFF  
 

The need for increased international aid is likely to be one of the most significant effects of climate change.  Since the 

1970s, the number of people affected globally by natural disasters has increased by about 50,000 to 60,000 people per 

decade.17  The number of reported disasters has also increased from an average annual total of 90 in the 1970s to 

almost 450 per year in this current decade.  The impetus to provide funding in the wake of such domestic and 

international disasters, which is both moral and strategic, will come under intense scrutiny and pressure given America’s 

own long-term budget scenario. Difficult choices will have to be made over competing trade-offs and priorities.  

Significant aid is likely to be required due to the following effects of climate change: 

 

Weather intensification 

The increased intensity of tropical cyclones, hurricanes, and other extreme weather events will result in greater 

infrastructure damage and economic losses. 

 

Flooding and drought 

It is very likely that there will be more frequent and intense drought and wildfire occurrences as a result of changing 

weather patterns and mid-continental drying.  Because the landmass of the Indian subcontinent is expected to warm, 

scientists anticipate this will heighten the impact of monsoon rains and associated flooding of low-lying areas. 

 

Shifting pattern of disease  

Disease vectors will be altered in a warmer world, causing new worldwide health challenges.  Public health experts 

project that between 90 and 200 million people could become more vulnerable to malaria, 1.4 billion could experience 

greater risk of dengue fever, and the number of children vulnerable to diarrheal diseases – the number one killer of 

children – will increase significantly.18 

 

MMIILLIITTAARRYY  PPRREEPPAARREEDDNNEESSSS  
 

The impacts of climate change on resource competition, economic development, population migration, and 

humanitarian issues will force changes in U.S. use of its military power.  Climate change also will force change in how the 

United States operates its forces around the world; changes will affect ground operations and logistics as well as 

operations at sea and in the air.  Sea level rise threatens large investments in U.S. facilities around the world.  

Desertification and shifts in the availability of water can change logistic patterns drastically for all U.S. forces.  This 

section highlights some of the primary military preparedness issues that will confront the United States as a result of a 

changing climate.  

 

Weapons systems and platforms 

According to CNA’s 2007 report, “Operating equipment in extreme environmental conditions increases maintenance 

requirements – at considerable cost – and dramatically reduces the service life of equipment.”19 Increased 

desertification, rising sea levels, and warmer temperatures in the Middle East, where the United States is projected to 

have a continued presence, will put U.S. military preparedness at risk.  Equipment will require heightened maintenance 

to ensure adequate response times. 

 

Bases threatened by rising sea levels 

A rise in sea level would result in the loss of some strategic forward bases across the globe.  In 2008, the National 

Intelligence Council disclosed that 30 or more U.S. military installations were seriously threatened by rising sea levels.20  
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In particular, bases located on the East Coast of the United States are especially vulnerable to rising sea levels and 

increasingly frequent and powerful hurricanes.  For example, were sea levels to rise by one meter, Norfolk, Virginia, an 

important base of the U.S. Navy, would be flooded.  As U.S. military bases are put at risk, the ability of the military to 

protect the United States will be compromised.21 

 

Military operations 

In addition to the preparedness implications of climate change, severe weather impedes actual operations as well.  

Projected increases in storm intensity threaten to impact military installations situated in hurricane alleys, such as those 

on the East Coast of the United States.  Storms and altered weather patterns can also impact energy supplies that are 

vital to the operation of fixed military operations.  Moreover, the melting of Arctic sea ice is expanding the Northwest 

Passage.  This has significant implications for international resource conflicts, maritime shipping lanes and an increased 

scope for U.S. naval operations.22
 

 

CCOONNCCLLUUSSIIOONN  
 

Most of the public debate regarding climate change focuses on the size of the economic consequences of action and 

how these costs compare to those of inaction.  Hurricane Katrina and other extreme weather events suggest a different 

way of thinking about the issue, in which the human and larger social consequences of these events outweighed the 

aggregate economic costs, at least in the context of a large and resilient U.S. economy.  The concentrated impacts of 

such events, which are likely to be exacerbated by a changing climate, will have important national security implications, 

both in terms of a direct threat as well as broader challenges to U.S. interests in strategically important countries.  At 

home, extreme weather events could put large numbers of people in harm, damage essential infrastructure (including 

military assets), and require mobilization and diversion of military personnel.  Abroad, climate change is likely to 

promote instability in countries of strategic concern, which could lead to refugee and humanitarian crises as well as 

escalations in international conflict over resources, particularly water and food.  
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There is broad scientific consensus that our climate is changing, due primarily to the burning of fossil fuels for energy, 

deforestation, and other human activities that release greenhouse gases into our atmosphere.  The debate surrounding 

climate change action has many facets, with significant attention given to issues such as the global competitiveness of 

American industry, the effect of climate legislation on job growth, and the potential environmental impacts of non-

action.  A frequently overlooked perspective is the impact of climate change on U.S. national security. This issue brief 

attempts to fill that void, examining the national security consequences of rising sea levels and changes in temperature 

and precipitation patterns across the globe. Topics addressed include resource conflict, economic stress, population 

dislocation, humanitarian relief and military preparedness.  Other issues, such as the critical relationship between the 

U.S. energy supply (especially oil) and national security, are beyond the scope of this brief. 

 

IINNTTRROODDUUCCTTIIOONN  
 

National security is often characterized as defense against armed attack.  In reality, it is a much broader and more 

complex issue; phenomena such as infectious disease, natural disasters, and climate change all have national security 

implications.  The common factor among these issues is instability.  Maintaining stability both among and within nations 

is a proven means of conflict avoidance; instability is a threat to security. 

 

So while armed attacks have the potential to endanger large numbers of people, this is also true of climate change.  

Many experts agree that projected effects of climate change pose a threat to America’s national security because they 

function as a “threat multiplier for instability” and are interrelated with U.S. dependence on fossil fuels.1 This sentiment 

was recently echoed by the Intelligence Community (IC) in its National Intelligence Assessment on the national security 

impacts of global climate change to 2030.  In his June 2008 Congressional testimony, Thomas Fingar, Deputy Director of 

National Intelligence for Analysis and Chairman of the National Intelligence Council, said, “Climate change alone is 

unlikely to trigger state failure by 2030, but the impacts will worsen existing problems – such as poverty, social tensions, 

environmental degradation, ineffectual leadership, and weak political institutions.”2 

 

RREESSOOUURRCCEE  SSCCAARRCCIITTYY  AANNDD  CCOONNFFLLIICCTT  
 

Access to and availability of natural resources historically has been a source of conflict across countries and cultures. 

Conflicts over water resources currently are linked with persistent poverty and instability in the Middle East, Africa, and 

Asia.  As climatic changes continue, the likelihood of resource conflicts will grow as well. 
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Water access 

An adequate water supply is a basic necessity for human activities such as drinking, irrigation, and sanitation.  By 2025, 

five billion people are projected to live in water stressed countries, even without considering the potential impacts of 

climate change.3   If changes in critical sources of fresh water such as rainfall, snowmelt, and glacial melt are factored 

into projections for water stress – a likely scenario due to a changing climate – the people who already live in water 

stressed countries could see a further reduction in water availability.  In some cases the effects are already visible.  

Experts currently estimate that glaciers, from which 40 percent of the world’s population receives about half of its 

drinking water,4 have been retreating at ever faster rates due to climate change.5   Because they lack the infrastructure 

to deal with water shortages, developing countries are particularly vulnerable to political, economic and social 

instability. 

 

Food production 

Access to food is a critical stability factor.  Climate change threatens to inject instability into food production across the 

globe.  Crop ecologists project that grain production will decrease 10 percent for each 1.8°F increase in temperatures 

above past averages.6   According to the Intergovernmental Panel on Climate Change (IPCC) estimates, some African 

countries’ yields from rain-fed crops could drop by 50 percent by 2020 due to climate impacts.7  Additionally, most of 

the world’s growth in food demand will occur in areas already facing food shortages such as the Indian subcontinent and 

sub-Saharan Africa.   

 

Fresh water and food are just two examples of resources that will be affected by a changing climate.  The degree to 

which societies will experience the negative environmental and socio-economic effects of resource scarcity due to 

climate change depends in large part to their vulnerability to it.  How dependent is a given society on natural resources 

and ecosystem services?  Given a certain level of dependence, how sensitive are the resources to a changing climate? 

What is the capacity of the country to adapt to changes in availability of these resources and services?  Thus, while the 

environmental and socio-economic effects of climate change are projected to be widespread, they will not be uniformly 

distributed because of varying vulnerabilities.  Of central concern for U.S. security, however, is the reality that a majority 

of the resource impacts will be in countries with limited adaptive capacity, potentially making them particularly 

susceptible to the corrosive effects of instability. 

 

EECCOONNOOMMIICC  SSTTRREESSSSEESS  
 

Climate change will have serious implications for national economies and global markets.  While it is impossible to 

attribute economic and state failures to global climate change alone, an increasing number of experts, both scientific 

and military, believe that a changing climate will exacerbate some of the central challenges facing weak economies and 

failing states. 

 

Investment 

Climate change will require dramatic investment in infrastructure – both to preempt its effects and to rebuild 

communities after extreme weather events.  Increasingly powerful and devastating tropical storms, like Hurricane 

Katrina, can be expected to occur as climate change causes ocean temperatures to rise. 8  The damage ensuing from 

such destructive storms is financially overwhelming, and while the United States has the capacity, even if a finite one, to 

invest in prevention and rebuilding efforts, the same cannot be said for much of the developing world.  In 2009, the 

World Bank estimated that developing countries would require $75-100 billion annually during the period 2010-2050 to 

cope with the consequences of climate change.9  
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International markets  

The global financial crisis that took hold in 2009 and continued through 2010 resulted in slower economic growth 

around the world.  As markets slowly recover and financial regulations are reorganized, how the international markets 

respond is of direct relevance to U.S. national security.  Climate change has the potential to disrupt progress, especially 

in emerging economies which are more vulnerable to instability.  Economic disruptions associated with climate change 

will place increased pressure on weak nations which may therefore be unable to provide basic needs and maintain order 

for their citizens.  In his February 2009 testimony before Congress, Director of National Intelligence Admiral Dennis C. 

Blair said, “The United States depends on a smooth-functioning international system ensuring the flow of trade and 

market access to critical raw materials such as oil and gas, and security for its allies and partners.  Climate change could 

affect all of these – domestic stability in a number of key states, the opening of new sea lanes and access to raw 

materials, and the global economy more broadly – with significant geopolitical consequences.”10  This also means that 

the export markets of many countries are likely to be negatively affected. 

 

PPOOPPUULLAATTIIOONN  DDIISSLLOOCCAATTIIOONN  AANNDD  MMIIGGRRAATTIIOONN  
 

Mass migration associated with climate change will challenge the world's political, economic, social and humanitarian 

relief capabilities. For example, a sea level rise of 3 - 15 feet would displace between 150 and 400 million people.11  The 

IPCC projects that sea levels will rise between 7 and 23 inches (0.18 and 0.59 meters) above the 1980-1999 average by 

the end of this century, making it unlikely that these extreme projections will be realized in the near future.12  Regardless 

of their numbers, however, displaced populations from developing countries are expected to move both to urban areas 

in their home countries and to neighbor countries as a temporary home until a move to a developed country with 

superior economic prospects is possible.13  There are three types of migration to consider: 

 

Within a country 

Migration within a single country, from coastlines to cities for example, can result in significant economic changes – both 

positive and negative.  The United States was, for the most part, able to absorb the displacement of people from the 

Gulf Coast after Hurricane Katrina.  Developing countries that lack strong political, social, and economic infrastructures 

are likely to face entirely different effects of major population shifts.   

 

Across an international border 

Environmental destruction is a major driver of migration across international borders.  Such migration can often lead to 

intense political conflict and destabilization for both countries.  The large migration from Bangladesh to India beginning 

in the 1950s, for example, affected both the economy and political context in the regions of India that absorbed this 

population and resulted in violence between natives and migrants.14   The IPCC has estimated that with a 45 centimeter 

(17.7 inch) increase in sea level, 10.9 percent of Bangladesh will be under water and 5.5 million people may be 

displaced.15  As a result, previously existing tensions may be exacerbated if this projected sea level rise does indeed 

occur.   

 

Across large regions of the globe 

A final type of migration involves large regions of the globe.  Europe has experienced such a migration influx from North 

Africa and the Middle East since the 1960s.  The resulting shift in demographics can result in serious tensions along 

social, cultural, or religious lines, as evidenced by the 2005 civil unrest in France.  A forced evacuation of low-lying island 

nations, such as the Maldives, the Republic of the Marshall Islands, Tuvalu and Kiribati, may be necessary if they are 

rendered uninhabitable by a sea level rise of one to two meters (3.2 - 6.5 feet).16
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HHUUMMAANNIITTAARRIIAANN  RREELLIIEEFF  
 

The need for increased international aid is likely to be one of the most significant effects of climate change.  Since the 

1970s, the number of people affected globally by natural disasters has increased by about 50,000 to 60,000 people per 

decade.17  The number of reported disasters has also increased from an average annual total of 90 in the 1970s to 

almost 450 per year in this current decade.  The impetus to provide funding in the wake of such domestic and 

international disasters, which is both moral and strategic, will come under intense scrutiny and pressure given America’s 

own long-term budget scenario. Difficult choices will have to be made over competing trade-offs and priorities.  

Significant aid is likely to be required due to the following effects of climate change: 

 

Weather intensification 

The increased intensity of tropical cyclones, hurricanes, and other extreme weather events will result in greater 

infrastructure damage and economic losses. 

 

Flooding and drought 

It is very likely that there will be more frequent and intense drought and wildfire occurrences as a result of changing 

weather patterns and mid-continental drying.  Because the landmass of the Indian subcontinent is expected to warm, 

scientists anticipate this will heighten the impact of monsoon rains and associated flooding of low-lying areas. 

 

Shifting pattern of disease  

Disease vectors will be altered in a warmer world, causing new worldwide health challenges.  Public health experts 

project that between 90 and 200 million people could become more vulnerable to malaria, 1.4 billion could experience 

greater risk of dengue fever, and the number of children vulnerable to diarrheal diseases – the number one killer of 

children – will increase significantly.18 

 

MMIILLIITTAARRYY  PPRREEPPAARREEDDNNEESSSS  
 

The impacts of climate change on resource competition, economic development, population migration, and 

humanitarian issues will force changes in U.S. use of its military power.  Climate change also will force change in how the 

United States operates its forces around the world; changes will affect ground operations and logistics as well as 

operations at sea and in the air.  Sea level rise threatens large investments in U.S. facilities around the world.  

Desertification and shifts in the availability of water can change logistic patterns drastically for all U.S. forces.  This 

section highlights some of the primary military preparedness issues that will confront the United States as a result of a 

changing climate.  

 

Weapons systems and platforms 

According to CNA’s 2007 report, “Operating equipment in extreme environmental conditions increases maintenance 

requirements – at considerable cost – and dramatically reduces the service life of equipment.”19 Increased 

desertification, rising sea levels, and warmer temperatures in the Middle East, where the United States is projected to 

have a continued presence, will put U.S. military preparedness at risk.  Equipment will require heightened maintenance 

to ensure adequate response times. 

 

Bases threatened by rising sea levels 

A rise in sea level would result in the loss of some strategic forward bases across the globe.  In 2008, the National 

Intelligence Council disclosed that 30 or more U.S. military installations were seriously threatened by rising sea levels.20  
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In particular, bases located on the East Coast of the United States are especially vulnerable to rising sea levels and 

increasingly frequent and powerful hurricanes.  For example, were sea levels to rise by one meter, Norfolk, Virginia, an 

important base of the U.S. Navy, would be flooded.  As U.S. military bases are put at risk, the ability of the military to 

protect the United States will be compromised.21 

 

Military operations 

In addition to the preparedness implications of climate change, severe weather impedes actual operations as well.  

Projected increases in storm intensity threaten to impact military installations situated in hurricane alleys, such as those 

on the East Coast of the United States.  Storms and altered weather patterns can also impact energy supplies that are 

vital to the operation of fixed military operations.  Moreover, the melting of Arctic sea ice is expanding the Northwest 

Passage.  This has significant implications for international resource conflicts, maritime shipping lanes and an increased 

scope for U.S. naval operations.22
 

 

CCOONNCCLLUUSSIIOONN  
 

Most of the public debate regarding climate change focuses on the size of the economic consequences of action and 

how these costs compare to those of inaction.  Hurricane Katrina and other extreme weather events suggest a different 

way of thinking about the issue, in which the human and larger social consequences of these events outweighed the 

aggregate economic costs, at least in the context of a large and resilient U.S. economy.  The concentrated impacts of 

such events, which are likely to be exacerbated by a changing climate, will have important national security implications, 

both in terms of a direct threat as well as broader challenges to U.S. interests in strategically important countries.  At 

home, extreme weather events could put large numbers of people in harm, damage essential infrastructure (including 

military assets), and require mobilization and diversion of military personnel.  Abroad, climate change is likely to 

promote instability in countries of strategic concern, which could lead to refugee and humanitarian crises as well as 

escalations in international conflict over resources, particularly water and food.  
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Climate Change Impacts and National Security 
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There is broad scientific consensus that our climate is changing, due primarily to the burning of fossil fuels for energy, 

deforestation, and other human activities that release greenhouse gases into our atmosphere.  The debate surrounding 

climate change action has many facets, with significant attention given to issues such as the global competitiveness of 

American industry, the effect of climate legislation on job growth, and the potential environmental impacts of non-

action.  A frequently overlooked perspective is the impact of climate change on U.S. national security. This issue brief 

attempts to fill that void, examining the national security consequences of rising sea levels and changes in temperature 

and precipitation patterns across the globe. Topics addressed include resource conflict, economic stress, population 

dislocation, humanitarian relief and military preparedness.  Other issues, such as the critical relationship between the 

U.S. energy supply (especially oil) and national security, are beyond the scope of this brief. 

 

IINNTTRROODDUUCCTTIIOONN  
 

National security is often characterized as defense against armed attack.  In reality, it is a much broader and more 

complex issue; phenomena such as infectious disease, natural disasters, and climate change all have national security 

implications.  The common factor among these issues is instability.  Maintaining stability both among and within nations 

is a proven means of conflict avoidance; instability is a threat to security. 

 

So while armed attacks have the potential to endanger large numbers of people, this is also true of climate change.  

Many experts agree that projected effects of climate change pose a threat to America’s national security because they 

function as a “threat multiplier for instability” and are interrelated with U.S. dependence on fossil fuels.1 This sentiment 

was recently echoed by the Intelligence Community (IC) in its National Intelligence Assessment on the national security 

impacts of global climate change to 2030.  In his June 2008 Congressional testimony, Thomas Fingar, Deputy Director of 

National Intelligence for Analysis and Chairman of the National Intelligence Council, said, “Climate change alone is 

unlikely to trigger state failure by 2030, but the impacts will worsen existing problems – such as poverty, social tensions, 

environmental degradation, ineffectual leadership, and weak political institutions.”2 

 

RREESSOOUURRCCEE  SSCCAARRCCIITTYY  AANNDD  CCOONNFFLLIICCTT  
 

Access to and availability of natural resources historically has been a source of conflict across countries and cultures. 

Conflicts over water resources currently are linked with persistent poverty and instability in the Middle East, Africa, and 

Asia.  As climatic changes continue, the likelihood of resource conflicts will grow as well. 
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Water access 

An adequate water supply is a basic necessity for human activities such as drinking, irrigation, and sanitation.  By 2025, 

five billion people are projected to live in water stressed countries, even without considering the potential impacts of 

climate change.3   If changes in critical sources of fresh water such as rainfall, snowmelt, and glacial melt are factored 

into projections for water stress – a likely scenario due to a changing climate – the people who already live in water 

stressed countries could see a further reduction in water availability.  In some cases the effects are already visible.  

Experts currently estimate that glaciers, from which 40 percent of the world’s population receives about half of its 

drinking water,4 have been retreating at ever faster rates due to climate change.5   Because they lack the infrastructure 

to deal with water shortages, developing countries are particularly vulnerable to political, economic and social 

instability. 

 

Food production 

Access to food is a critical stability factor.  Climate change threatens to inject instability into food production across the 

globe.  Crop ecologists project that grain production will decrease 10 percent for each 1.8°F increase in temperatures 

above past averages.6   According to the Intergovernmental Panel on Climate Change (IPCC) estimates, some African 

countries’ yields from rain-fed crops could drop by 50 percent by 2020 due to climate impacts.7  Additionally, most of 

the world’s growth in food demand will occur in areas already facing food shortages such as the Indian subcontinent and 

sub-Saharan Africa.   

 

Fresh water and food are just two examples of resources that will be affected by a changing climate.  The degree to 

which societies will experience the negative environmental and socio-economic effects of resource scarcity due to 

climate change depends in large part to their vulnerability to it.  How dependent is a given society on natural resources 

and ecosystem services?  Given a certain level of dependence, how sensitive are the resources to a changing climate? 

What is the capacity of the country to adapt to changes in availability of these resources and services?  Thus, while the 

environmental and socio-economic effects of climate change are projected to be widespread, they will not be uniformly 

distributed because of varying vulnerabilities.  Of central concern for U.S. security, however, is the reality that a majority 

of the resource impacts will be in countries with limited adaptive capacity, potentially making them particularly 

susceptible to the corrosive effects of instability. 

 

EECCOONNOOMMIICC  SSTTRREESSSSEESS  
 

Climate change will have serious implications for national economies and global markets.  While it is impossible to 

attribute economic and state failures to global climate change alone, an increasing number of experts, both scientific 

and military, believe that a changing climate will exacerbate some of the central challenges facing weak economies and 

failing states. 

 

Investment 

Climate change will require dramatic investment in infrastructure – both to preempt its effects and to rebuild 

communities after extreme weather events.  Increasingly powerful and devastating tropical storms, like Hurricane 

Katrina, can be expected to occur as climate change causes ocean temperatures to rise. 8  The damage ensuing from 

such destructive storms is financially overwhelming, and while the United States has the capacity, even if a finite one, to 

invest in prevention and rebuilding efforts, the same cannot be said for much of the developing world.  In 2009, the 

World Bank estimated that developing countries would require $75-100 billion annually during the period 2010-2050 to 

cope with the consequences of climate change.9  
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International markets  

The global financial crisis that took hold in 2009 and continued through 2010 resulted in slower economic growth 

around the world.  As markets slowly recover and financial regulations are reorganized, how the international markets 

respond is of direct relevance to U.S. national security.  Climate change has the potential to disrupt progress, especially 

in emerging economies which are more vulnerable to instability.  Economic disruptions associated with climate change 

will place increased pressure on weak nations which may therefore be unable to provide basic needs and maintain order 

for their citizens.  In his February 2009 testimony before Congress, Director of National Intelligence Admiral Dennis C. 

Blair said, “The United States depends on a smooth-functioning international system ensuring the flow of trade and 

market access to critical raw materials such as oil and gas, and security for its allies and partners.  Climate change could 

affect all of these – domestic stability in a number of key states, the opening of new sea lanes and access to raw 

materials, and the global economy more broadly – with significant geopolitical consequences.”10  This also means that 

the export markets of many countries are likely to be negatively affected. 

 

PPOOPPUULLAATTIIOONN  DDIISSLLOOCCAATTIIOONN  AANNDD  MMIIGGRRAATTIIOONN  
 

Mass migration associated with climate change will challenge the world's political, economic, social and humanitarian 

relief capabilities. For example, a sea level rise of 3 - 15 feet would displace between 150 and 400 million people.11  The 

IPCC projects that sea levels will rise between 7 and 23 inches (0.18 and 0.59 meters) above the 1980-1999 average by 

the end of this century, making it unlikely that these extreme projections will be realized in the near future.12  Regardless 

of their numbers, however, displaced populations from developing countries are expected to move both to urban areas 

in their home countries and to neighbor countries as a temporary home until a move to a developed country with 

superior economic prospects is possible.13  There are three types of migration to consider: 

 

Within a country 

Migration within a single country, from coastlines to cities for example, can result in significant economic changes – both 

positive and negative.  The United States was, for the most part, able to absorb the displacement of people from the 

Gulf Coast after Hurricane Katrina.  Developing countries that lack strong political, social, and economic infrastructures 

are likely to face entirely different effects of major population shifts.   

 

Across an international border 

Environmental destruction is a major driver of migration across international borders.  Such migration can often lead to 

intense political conflict and destabilization for both countries.  The large migration from Bangladesh to India beginning 

in the 1950s, for example, affected both the economy and political context in the regions of India that absorbed this 

population and resulted in violence between natives and migrants.14   The IPCC has estimated that with a 45 centimeter 

(17.7 inch) increase in sea level, 10.9 percent of Bangladesh will be under water and 5.5 million people may be 

displaced.15  As a result, previously existing tensions may be exacerbated if this projected sea level rise does indeed 

occur.   

 

Across large regions of the globe 

A final type of migration involves large regions of the globe.  Europe has experienced such a migration influx from North 

Africa and the Middle East since the 1960s.  The resulting shift in demographics can result in serious tensions along 

social, cultural, or religious lines, as evidenced by the 2005 civil unrest in France.  A forced evacuation of low-lying island 

nations, such as the Maldives, the Republic of the Marshall Islands, Tuvalu and Kiribati, may be necessary if they are 

rendered uninhabitable by a sea level rise of one to two meters (3.2 - 6.5 feet).16
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HHUUMMAANNIITTAARRIIAANN  RREELLIIEEFF  
 

The need for increased international aid is likely to be one of the most significant effects of climate change.  Since the 

1970s, the number of people affected globally by natural disasters has increased by about 50,000 to 60,000 people per 

decade.17  The number of reported disasters has also increased from an average annual total of 90 in the 1970s to 

almost 450 per year in this current decade.  The impetus to provide funding in the wake of such domestic and 

international disasters, which is both moral and strategic, will come under intense scrutiny and pressure given America’s 

own long-term budget scenario. Difficult choices will have to be made over competing trade-offs and priorities.  

Significant aid is likely to be required due to the following effects of climate change: 

 

Weather intensification 

The increased intensity of tropical cyclones, hurricanes, and other extreme weather events will result in greater 

infrastructure damage and economic losses. 

 

Flooding and drought 

It is very likely that there will be more frequent and intense drought and wildfire occurrences as a result of changing 

weather patterns and mid-continental drying.  Because the landmass of the Indian subcontinent is expected to warm, 

scientists anticipate this will heighten the impact of monsoon rains and associated flooding of low-lying areas. 

 

Shifting pattern of disease  

Disease vectors will be altered in a warmer world, causing new worldwide health challenges.  Public health experts 

project that between 90 and 200 million people could become more vulnerable to malaria, 1.4 billion could experience 

greater risk of dengue fever, and the number of children vulnerable to diarrheal diseases – the number one killer of 

children – will increase significantly.18 

 

MMIILLIITTAARRYY  PPRREEPPAARREEDDNNEESSSS  
 

The impacts of climate change on resource competition, economic development, population migration, and 

humanitarian issues will force changes in U.S. use of its military power.  Climate change also will force change in how the 

United States operates its forces around the world; changes will affect ground operations and logistics as well as 

operations at sea and in the air.  Sea level rise threatens large investments in U.S. facilities around the world.  

Desertification and shifts in the availability of water can change logistic patterns drastically for all U.S. forces.  This 

section highlights some of the primary military preparedness issues that will confront the United States as a result of a 

changing climate.  

 

Weapons systems and platforms 

According to CNA’s 2007 report, “Operating equipment in extreme environmental conditions increases maintenance 

requirements – at considerable cost – and dramatically reduces the service life of equipment.”19 Increased 

desertification, rising sea levels, and warmer temperatures in the Middle East, where the United States is projected to 

have a continued presence, will put U.S. military preparedness at risk.  Equipment will require heightened maintenance 

to ensure adequate response times. 

 

Bases threatened by rising sea levels 

A rise in sea level would result in the loss of some strategic forward bases across the globe.  In 2008, the National 

Intelligence Council disclosed that 30 or more U.S. military installations were seriously threatened by rising sea levels.20  
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In particular, bases located on the East Coast of the United States are especially vulnerable to rising sea levels and 

increasingly frequent and powerful hurricanes.  For example, were sea levels to rise by one meter, Norfolk, Virginia, an 

important base of the U.S. Navy, would be flooded.  As U.S. military bases are put at risk, the ability of the military to 

protect the United States will be compromised.21 

 

Military operations 

In addition to the preparedness implications of climate change, severe weather impedes actual operations as well.  

Projected increases in storm intensity threaten to impact military installations situated in hurricane alleys, such as those 

on the East Coast of the United States.  Storms and altered weather patterns can also impact energy supplies that are 

vital to the operation of fixed military operations.  Moreover, the melting of Arctic sea ice is expanding the Northwest 

Passage.  This has significant implications for international resource conflicts, maritime shipping lanes and an increased 

scope for U.S. naval operations.22
 

 

CCOONNCCLLUUSSIIOONN  
 

Most of the public debate regarding climate change focuses on the size of the economic consequences of action and 

how these costs compare to those of inaction.  Hurricane Katrina and other extreme weather events suggest a different 

way of thinking about the issue, in which the human and larger social consequences of these events outweighed the 

aggregate economic costs, at least in the context of a large and resilient U.S. economy.  The concentrated impacts of 

such events, which are likely to be exacerbated by a changing climate, will have important national security implications, 

both in terms of a direct threat as well as broader challenges to U.S. interests in strategically important countries.  At 

home, extreme weather events could put large numbers of people in harm, damage essential infrastructure (including 

military assets), and require mobilization and diversion of military personnel.  Abroad, climate change is likely to 

promote instability in countries of strategic concern, which could lead to refugee and humanitarian crises as well as 

escalations in international conflict over resources, particularly water and food.  
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There is broad scientific consensus that our climate is changing, due primarily to the burning of fossil fuels for energy, 

deforestation, and other human activities that release greenhouse gases into our atmosphere.  The debate surrounding 

climate change action has many facets, with significant attention given to issues such as the global competitiveness of 

American industry, the effect of climate legislation on job growth, and the potential environmental impacts of non-

action.  A frequently overlooked perspective is the impact of climate change on U.S. national security. This issue brief 

attempts to fill that void, examining the national security consequences of rising sea levels and changes in temperature 

and precipitation patterns across the globe. Topics addressed include resource conflict, economic stress, population 

dislocation, humanitarian relief and military preparedness.  Other issues, such as the critical relationship between the 

U.S. energy supply (especially oil) and national security, are beyond the scope of this brief. 

 

IINNTTRROODDUUCCTTIIOONN  
 

National security is often characterized as defense against armed attack.  In reality, it is a much broader and more 

complex issue; phenomena such as infectious disease, natural disasters, and climate change all have national security 

implications.  The common factor among these issues is instability.  Maintaining stability both among and within nations 

is a proven means of conflict avoidance; instability is a threat to security. 

 

So while armed attacks have the potential to endanger large numbers of people, this is also true of climate change.  

Many experts agree that projected effects of climate change pose a threat to America’s national security because they 

function as a “threat multiplier for instability” and are interrelated with U.S. dependence on fossil fuels.1 This sentiment 

was recently echoed by the Intelligence Community (IC) in its National Intelligence Assessment on the national security 

impacts of global climate change to 2030.  In his June 2008 Congressional testimony, Thomas Fingar, Deputy Director of 

National Intelligence for Analysis and Chairman of the National Intelligence Council, said, “Climate change alone is 

unlikely to trigger state failure by 2030, but the impacts will worsen existing problems – such as poverty, social tensions, 

environmental degradation, ineffectual leadership, and weak political institutions.”2 

 

RREESSOOUURRCCEE  SSCCAARRCCIITTYY  AANNDD  CCOONNFFLLIICCTT  
 

Access to and availability of natural resources historically has been a source of conflict across countries and cultures. 

Conflicts over water resources currently are linked with persistent poverty and instability in the Middle East, Africa, and 

Asia.  As climatic changes continue, the likelihood of resource conflicts will grow as well. 
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Water access 

An adequate water supply is a basic necessity for human activities such as drinking, irrigation, and sanitation.  By 2025, 

five billion people are projected to live in water stressed countries, even without considering the potential impacts of 

climate change.3   If changes in critical sources of fresh water such as rainfall, snowmelt, and glacial melt are factored 

into projections for water stress – a likely scenario due to a changing climate – the people who already live in water 

stressed countries could see a further reduction in water availability.  In some cases the effects are already visible.  

Experts currently estimate that glaciers, from which 40 percent of the world’s population receives about half of its 

drinking water,4 have been retreating at ever faster rates due to climate change.5   Because they lack the infrastructure 

to deal with water shortages, developing countries are particularly vulnerable to political, economic and social 

instability. 

 

Food production 

Access to food is a critical stability factor.  Climate change threatens to inject instability into food production across the 

globe.  Crop ecologists project that grain production will decrease 10 percent for each 1.8°F increase in temperatures 

above past averages.6   According to the Intergovernmental Panel on Climate Change (IPCC) estimates, some African 

countries’ yields from rain-fed crops could drop by 50 percent by 2020 due to climate impacts.7  Additionally, most of 

the world’s growth in food demand will occur in areas already facing food shortages such as the Indian subcontinent and 

sub-Saharan Africa.   

 

Fresh water and food are just two examples of resources that will be affected by a changing climate.  The degree to 

which societies will experience the negative environmental and socio-economic effects of resource scarcity due to 

climate change depends in large part to their vulnerability to it.  How dependent is a given society on natural resources 

and ecosystem services?  Given a certain level of dependence, how sensitive are the resources to a changing climate? 

What is the capacity of the country to adapt to changes in availability of these resources and services?  Thus, while the 

environmental and socio-economic effects of climate change are projected to be widespread, they will not be uniformly 

distributed because of varying vulnerabilities.  Of central concern for U.S. security, however, is the reality that a majority 

of the resource impacts will be in countries with limited adaptive capacity, potentially making them particularly 

susceptible to the corrosive effects of instability. 

 

EECCOONNOOMMIICC  SSTTRREESSSSEESS  
 

Climate change will have serious implications for national economies and global markets.  While it is impossible to 

attribute economic and state failures to global climate change alone, an increasing number of experts, both scientific 

and military, believe that a changing climate will exacerbate some of the central challenges facing weak economies and 

failing states. 

 

Investment 

Climate change will require dramatic investment in infrastructure – both to preempt its effects and to rebuild 

communities after extreme weather events.  Increasingly powerful and devastating tropical storms, like Hurricane 

Katrina, can be expected to occur as climate change causes ocean temperatures to rise. 8  The damage ensuing from 

such destructive storms is financially overwhelming, and while the United States has the capacity, even if a finite one, to 

invest in prevention and rebuilding efforts, the same cannot be said for much of the developing world.  In 2009, the 

World Bank estimated that developing countries would require $75-100 billion annually during the period 2010-2050 to 

cope with the consequences of climate change.9  
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International markets  

The global financial crisis that took hold in 2009 and continued through 2010 resulted in slower economic growth 

around the world.  As markets slowly recover and financial regulations are reorganized, how the international markets 

respond is of direct relevance to U.S. national security.  Climate change has the potential to disrupt progress, especially 

in emerging economies which are more vulnerable to instability.  Economic disruptions associated with climate change 

will place increased pressure on weak nations which may therefore be unable to provide basic needs and maintain order 

for their citizens.  In his February 2009 testimony before Congress, Director of National Intelligence Admiral Dennis C. 

Blair said, “The United States depends on a smooth-functioning international system ensuring the flow of trade and 

market access to critical raw materials such as oil and gas, and security for its allies and partners.  Climate change could 

affect all of these – domestic stability in a number of key states, the opening of new sea lanes and access to raw 

materials, and the global economy more broadly – with significant geopolitical consequences.”10  This also means that 

the export markets of many countries are likely to be negatively affected. 

 

PPOOPPUULLAATTIIOONN  DDIISSLLOOCCAATTIIOONN  AANNDD  MMIIGGRRAATTIIOONN  
 

Mass migration associated with climate change will challenge the world's political, economic, social and humanitarian 

relief capabilities. For example, a sea level rise of 3 - 15 feet would displace between 150 and 400 million people.11  The 

IPCC projects that sea levels will rise between 7 and 23 inches (0.18 and 0.59 meters) above the 1980-1999 average by 

the end of this century, making it unlikely that these extreme projections will be realized in the near future.12  Regardless 

of their numbers, however, displaced populations from developing countries are expected to move both to urban areas 

in their home countries and to neighbor countries as a temporary home until a move to a developed country with 

superior economic prospects is possible.13  There are three types of migration to consider: 

 

Within a country 

Migration within a single country, from coastlines to cities for example, can result in significant economic changes – both 

positive and negative.  The United States was, for the most part, able to absorb the displacement of people from the 

Gulf Coast after Hurricane Katrina.  Developing countries that lack strong political, social, and economic infrastructures 

are likely to face entirely different effects of major population shifts.   

 

Across an international border 

Environmental destruction is a major driver of migration across international borders.  Such migration can often lead to 

intense political conflict and destabilization for both countries.  The large migration from Bangladesh to India beginning 

in the 1950s, for example, affected both the economy and political context in the regions of India that absorbed this 

population and resulted in violence between natives and migrants.14   The IPCC has estimated that with a 45 centimeter 

(17.7 inch) increase in sea level, 10.9 percent of Bangladesh will be under water and 5.5 million people may be 

displaced.15  As a result, previously existing tensions may be exacerbated if this projected sea level rise does indeed 

occur.   

 

Across large regions of the globe 

A final type of migration involves large regions of the globe.  Europe has experienced such a migration influx from North 

Africa and the Middle East since the 1960s.  The resulting shift in demographics can result in serious tensions along 

social, cultural, or religious lines, as evidenced by the 2005 civil unrest in France.  A forced evacuation of low-lying island 

nations, such as the Maldives, the Republic of the Marshall Islands, Tuvalu and Kiribati, may be necessary if they are 

rendered uninhabitable by a sea level rise of one to two meters (3.2 - 6.5 feet).16
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HHUUMMAANNIITTAARRIIAANN  RREELLIIEEFF  
 

The need for increased international aid is likely to be one of the most significant effects of climate change.  Since the 

1970s, the number of people affected globally by natural disasters has increased by about 50,000 to 60,000 people per 

decade.17  The number of reported disasters has also increased from an average annual total of 90 in the 1970s to 

almost 450 per year in this current decade.  The impetus to provide funding in the wake of such domestic and 

international disasters, which is both moral and strategic, will come under intense scrutiny and pressure given America’s 

own long-term budget scenario. Difficult choices will have to be made over competing trade-offs and priorities.  

Significant aid is likely to be required due to the following effects of climate change: 

 

Weather intensification 

The increased intensity of tropical cyclones, hurricanes, and other extreme weather events will result in greater 

infrastructure damage and economic losses. 

 

Flooding and drought 

It is very likely that there will be more frequent and intense drought and wildfire occurrences as a result of changing 

weather patterns and mid-continental drying.  Because the landmass of the Indian subcontinent is expected to warm, 

scientists anticipate this will heighten the impact of monsoon rains and associated flooding of low-lying areas. 

 

Shifting pattern of disease  

Disease vectors will be altered in a warmer world, causing new worldwide health challenges.  Public health experts 

project that between 90 and 200 million people could become more vulnerable to malaria, 1.4 billion could experience 

greater risk of dengue fever, and the number of children vulnerable to diarrheal diseases – the number one killer of 

children – will increase significantly.18 

 

MMIILLIITTAARRYY  PPRREEPPAARREEDDNNEESSSS  
 

The impacts of climate change on resource competition, economic development, population migration, and 

humanitarian issues will force changes in U.S. use of its military power.  Climate change also will force change in how the 

United States operates its forces around the world; changes will affect ground operations and logistics as well as 

operations at sea and in the air.  Sea level rise threatens large investments in U.S. facilities around the world.  

Desertification and shifts in the availability of water can change logistic patterns drastically for all U.S. forces.  This 

section highlights some of the primary military preparedness issues that will confront the United States as a result of a 

changing climate.  

 

Weapons systems and platforms 

According to CNA’s 2007 report, “Operating equipment in extreme environmental conditions increases maintenance 

requirements – at considerable cost – and dramatically reduces the service life of equipment.”19 Increased 

desertification, rising sea levels, and warmer temperatures in the Middle East, where the United States is projected to 

have a continued presence, will put U.S. military preparedness at risk.  Equipment will require heightened maintenance 

to ensure adequate response times. 

 

Bases threatened by rising sea levels 

A rise in sea level would result in the loss of some strategic forward bases across the globe.  In 2008, the National 

Intelligence Council disclosed that 30 or more U.S. military installations were seriously threatened by rising sea levels.20  



 

Environmental and Energy Study Institute                                                                                                                                   5 | P a g e  

In particular, bases located on the East Coast of the United States are especially vulnerable to rising sea levels and 

increasingly frequent and powerful hurricanes.  For example, were sea levels to rise by one meter, Norfolk, Virginia, an 

important base of the U.S. Navy, would be flooded.  As U.S. military bases are put at risk, the ability of the military to 

protect the United States will be compromised.21 

 

Military operations 

In addition to the preparedness implications of climate change, severe weather impedes actual operations as well.  

Projected increases in storm intensity threaten to impact military installations situated in hurricane alleys, such as those 

on the East Coast of the United States.  Storms and altered weather patterns can also impact energy supplies that are 

vital to the operation of fixed military operations.  Moreover, the melting of Arctic sea ice is expanding the Northwest 

Passage.  This has significant implications for international resource conflicts, maritime shipping lanes and an increased 

scope for U.S. naval operations.22
 

 

CCOONNCCLLUUSSIIOONN  
 

Most of the public debate regarding climate change focuses on the size of the economic consequences of action and 

how these costs compare to those of inaction.  Hurricane Katrina and other extreme weather events suggest a different 

way of thinking about the issue, in which the human and larger social consequences of these events outweighed the 

aggregate economic costs, at least in the context of a large and resilient U.S. economy.  The concentrated impacts of 

such events, which are likely to be exacerbated by a changing climate, will have important national security implications, 

both in terms of a direct threat as well as broader challenges to U.S. interests in strategically important countries.  At 

home, extreme weather events could put large numbers of people in harm, damage essential infrastructure (including 

military assets), and require mobilization and diversion of military personnel.  Abroad, climate change is likely to 

promote instability in countries of strategic concern, which could lead to refugee and humanitarian crises as well as 

escalations in international conflict over resources, particularly water and food.  
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There is broad scientific consensus that our climate is changing, due primarily to the burning of fossil fuels for energy, 

deforestation, and other human activities that release greenhouse gases into our atmosphere.  The debate surrounding 

climate change action has many facets, with significant attention given to issues such as the global competitiveness of 

American industry, the effect of climate legislation on job growth, and the potential environmental impacts of non-

action.  A frequently overlooked perspective is the impact of climate change on U.S. national security. This issue brief 

attempts to fill that void, examining the national security consequences of rising sea levels and changes in temperature 

and precipitation patterns across the globe. Topics addressed include resource conflict, economic stress, population 

dislocation, humanitarian relief and military preparedness.  Other issues, such as the critical relationship between the 

U.S. energy supply (especially oil) and national security, are beyond the scope of this brief. 

 

IINNTTRROODDUUCCTTIIOONN  
 

National security is often characterized as defense against armed attack.  In reality, it is a much broader and more 

complex issue; phenomena such as infectious disease, natural disasters, and climate change all have national security 

implications.  The common factor among these issues is instability.  Maintaining stability both among and within nations 

is a proven means of conflict avoidance; instability is a threat to security. 

 

So while armed attacks have the potential to endanger large numbers of people, this is also true of climate change.  

Many experts agree that projected effects of climate change pose a threat to America’s national security because they 

function as a “threat multiplier for instability” and are interrelated with U.S. dependence on fossil fuels.1 This sentiment 

was recently echoed by the Intelligence Community (IC) in its National Intelligence Assessment on the national security 

impacts of global climate change to 2030.  In his June 2008 Congressional testimony, Thomas Fingar, Deputy Director of 

National Intelligence for Analysis and Chairman of the National Intelligence Council, said, “Climate change alone is 

unlikely to trigger state failure by 2030, but the impacts will worsen existing problems – such as poverty, social tensions, 

environmental degradation, ineffectual leadership, and weak political institutions.”2 

 

RREESSOOUURRCCEE  SSCCAARRCCIITTYY  AANNDD  CCOONNFFLLIICCTT  
 

Access to and availability of natural resources historically has been a source of conflict across countries and cultures. 

Conflicts over water resources currently are linked with persistent poverty and instability in the Middle East, Africa, and 

Asia.  As climatic changes continue, the likelihood of resource conflicts will grow as well. 
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Water access 

An adequate water supply is a basic necessity for human activities such as drinking, irrigation, and sanitation.  By 2025, 

five billion people are projected to live in water stressed countries, even without considering the potential impacts of 

climate change.3   If changes in critical sources of fresh water such as rainfall, snowmelt, and glacial melt are factored 

into projections for water stress – a likely scenario due to a changing climate – the people who already live in water 

stressed countries could see a further reduction in water availability.  In some cases the effects are already visible.  

Experts currently estimate that glaciers, from which 40 percent of the world’s population receives about half of its 

drinking water,4 have been retreating at ever faster rates due to climate change.5   Because they lack the infrastructure 

to deal with water shortages, developing countries are particularly vulnerable to political, economic and social 

instability. 

 

Food production 

Access to food is a critical stability factor.  Climate change threatens to inject instability into food production across the 

globe.  Crop ecologists project that grain production will decrease 10 percent for each 1.8°F increase in temperatures 

above past averages.6   According to the Intergovernmental Panel on Climate Change (IPCC) estimates, some African 

countries’ yields from rain-fed crops could drop by 50 percent by 2020 due to climate impacts.7  Additionally, most of 

the world’s growth in food demand will occur in areas already facing food shortages such as the Indian subcontinent and 

sub-Saharan Africa.   

 

Fresh water and food are just two examples of resources that will be affected by a changing climate.  The degree to 

which societies will experience the negative environmental and socio-economic effects of resource scarcity due to 

climate change depends in large part to their vulnerability to it.  How dependent is a given society on natural resources 

and ecosystem services?  Given a certain level of dependence, how sensitive are the resources to a changing climate? 

What is the capacity of the country to adapt to changes in availability of these resources and services?  Thus, while the 

environmental and socio-economic effects of climate change are projected to be widespread, they will not be uniformly 

distributed because of varying vulnerabilities.  Of central concern for U.S. security, however, is the reality that a majority 

of the resource impacts will be in countries with limited adaptive capacity, potentially making them particularly 

susceptible to the corrosive effects of instability. 

 

EECCOONNOOMMIICC  SSTTRREESSSSEESS  
 

Climate change will have serious implications for national economies and global markets.  While it is impossible to 

attribute economic and state failures to global climate change alone, an increasing number of experts, both scientific 

and military, believe that a changing climate will exacerbate some of the central challenges facing weak economies and 

failing states. 

 

Investment 

Climate change will require dramatic investment in infrastructure – both to preempt its effects and to rebuild 

communities after extreme weather events.  Increasingly powerful and devastating tropical storms, like Hurricane 

Katrina, can be expected to occur as climate change causes ocean temperatures to rise. 8  The damage ensuing from 

such destructive storms is financially overwhelming, and while the United States has the capacity, even if a finite one, to 

invest in prevention and rebuilding efforts, the same cannot be said for much of the developing world.  In 2009, the 

World Bank estimated that developing countries would require $75-100 billion annually during the period 2010-2050 to 

cope with the consequences of climate change.9  
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International markets  

The global financial crisis that took hold in 2009 and continued through 2010 resulted in slower economic growth 

around the world.  As markets slowly recover and financial regulations are reorganized, how the international markets 

respond is of direct relevance to U.S. national security.  Climate change has the potential to disrupt progress, especially 

in emerging economies which are more vulnerable to instability.  Economic disruptions associated with climate change 

will place increased pressure on weak nations which may therefore be unable to provide basic needs and maintain order 

for their citizens.  In his February 2009 testimony before Congress, Director of National Intelligence Admiral Dennis C. 

Blair said, “The United States depends on a smooth-functioning international system ensuring the flow of trade and 

market access to critical raw materials such as oil and gas, and security for its allies and partners.  Climate change could 

affect all of these – domestic stability in a number of key states, the opening of new sea lanes and access to raw 

materials, and the global economy more broadly – with significant geopolitical consequences.”10  This also means that 

the export markets of many countries are likely to be negatively affected. 

 

PPOOPPUULLAATTIIOONN  DDIISSLLOOCCAATTIIOONN  AANNDD  MMIIGGRRAATTIIOONN  
 

Mass migration associated with climate change will challenge the world's political, economic, social and humanitarian 

relief capabilities. For example, a sea level rise of 3 - 15 feet would displace between 150 and 400 million people.11  The 

IPCC projects that sea levels will rise between 7 and 23 inches (0.18 and 0.59 meters) above the 1980-1999 average by 

the end of this century, making it unlikely that these extreme projections will be realized in the near future.12  Regardless 

of their numbers, however, displaced populations from developing countries are expected to move both to urban areas 

in their home countries and to neighbor countries as a temporary home until a move to a developed country with 

superior economic prospects is possible.13  There are three types of migration to consider: 

 

Within a country 

Migration within a single country, from coastlines to cities for example, can result in significant economic changes – both 

positive and negative.  The United States was, for the most part, able to absorb the displacement of people from the 

Gulf Coast after Hurricane Katrina.  Developing countries that lack strong political, social, and economic infrastructures 

are likely to face entirely different effects of major population shifts.   

 

Across an international border 

Environmental destruction is a major driver of migration across international borders.  Such migration can often lead to 

intense political conflict and destabilization for both countries.  The large migration from Bangladesh to India beginning 

in the 1950s, for example, affected both the economy and political context in the regions of India that absorbed this 

population and resulted in violence between natives and migrants.14   The IPCC has estimated that with a 45 centimeter 

(17.7 inch) increase in sea level, 10.9 percent of Bangladesh will be under water and 5.5 million people may be 

displaced.15  As a result, previously existing tensions may be exacerbated if this projected sea level rise does indeed 

occur.   

 

Across large regions of the globe 

A final type of migration involves large regions of the globe.  Europe has experienced such a migration influx from North 

Africa and the Middle East since the 1960s.  The resulting shift in demographics can result in serious tensions along 

social, cultural, or religious lines, as evidenced by the 2005 civil unrest in France.  A forced evacuation of low-lying island 

nations, such as the Maldives, the Republic of the Marshall Islands, Tuvalu and Kiribati, may be necessary if they are 

rendered uninhabitable by a sea level rise of one to two meters (3.2 - 6.5 feet).16
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HHUUMMAANNIITTAARRIIAANN  RREELLIIEEFF  
 

The need for increased international aid is likely to be one of the most significant effects of climate change.  Since the 

1970s, the number of people affected globally by natural disasters has increased by about 50,000 to 60,000 people per 

decade.17  The number of reported disasters has also increased from an average annual total of 90 in the 1970s to 

almost 450 per year in this current decade.  The impetus to provide funding in the wake of such domestic and 

international disasters, which is both moral and strategic, will come under intense scrutiny and pressure given America’s 

own long-term budget scenario. Difficult choices will have to be made over competing trade-offs and priorities.  

Significant aid is likely to be required due to the following effects of climate change: 

 

Weather intensification 

The increased intensity of tropical cyclones, hurricanes, and other extreme weather events will result in greater 

infrastructure damage and economic losses. 

 

Flooding and drought 

It is very likely that there will be more frequent and intense drought and wildfire occurrences as a result of changing 

weather patterns and mid-continental drying.  Because the landmass of the Indian subcontinent is expected to warm, 

scientists anticipate this will heighten the impact of monsoon rains and associated flooding of low-lying areas. 

 

Shifting pattern of disease  

Disease vectors will be altered in a warmer world, causing new worldwide health challenges.  Public health experts 

project that between 90 and 200 million people could become more vulnerable to malaria, 1.4 billion could experience 

greater risk of dengue fever, and the number of children vulnerable to diarrheal diseases – the number one killer of 

children – will increase significantly.18 

 

MMIILLIITTAARRYY  PPRREEPPAARREEDDNNEESSSS  
 

The impacts of climate change on resource competition, economic development, population migration, and 

humanitarian issues will force changes in U.S. use of its military power.  Climate change also will force change in how the 

United States operates its forces around the world; changes will affect ground operations and logistics as well as 

operations at sea and in the air.  Sea level rise threatens large investments in U.S. facilities around the world.  

Desertification and shifts in the availability of water can change logistic patterns drastically for all U.S. forces.  This 

section highlights some of the primary military preparedness issues that will confront the United States as a result of a 

changing climate.  

 

Weapons systems and platforms 

According to CNA’s 2007 report, “Operating equipment in extreme environmental conditions increases maintenance 

requirements – at considerable cost – and dramatically reduces the service life of equipment.”19 Increased 

desertification, rising sea levels, and warmer temperatures in the Middle East, where the United States is projected to 

have a continued presence, will put U.S. military preparedness at risk.  Equipment will require heightened maintenance 

to ensure adequate response times. 

 

Bases threatened by rising sea levels 

A rise in sea level would result in the loss of some strategic forward bases across the globe.  In 2008, the National 

Intelligence Council disclosed that 30 or more U.S. military installations were seriously threatened by rising sea levels.20  
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In particular, bases located on the East Coast of the United States are especially vulnerable to rising sea levels and 

increasingly frequent and powerful hurricanes.  For example, were sea levels to rise by one meter, Norfolk, Virginia, an 

important base of the U.S. Navy, would be flooded.  As U.S. military bases are put at risk, the ability of the military to 

protect the United States will be compromised.21 

 

Military operations 

In addition to the preparedness implications of climate change, severe weather impedes actual operations as well.  

Projected increases in storm intensity threaten to impact military installations situated in hurricane alleys, such as those 

on the East Coast of the United States.  Storms and altered weather patterns can also impact energy supplies that are 

vital to the operation of fixed military operations.  Moreover, the melting of Arctic sea ice is expanding the Northwest 

Passage.  This has significant implications for international resource conflicts, maritime shipping lanes and an increased 

scope for U.S. naval operations.22
 

 

CCOONNCCLLUUSSIIOONN  
 

Most of the public debate regarding climate change focuses on the size of the economic consequences of action and 

how these costs compare to those of inaction.  Hurricane Katrina and other extreme weather events suggest a different 

way of thinking about the issue, in which the human and larger social consequences of these events outweighed the 

aggregate economic costs, at least in the context of a large and resilient U.S. economy.  The concentrated impacts of 

such events, which are likely to be exacerbated by a changing climate, will have important national security implications, 

both in terms of a direct threat as well as broader challenges to U.S. interests in strategically important countries.  At 

home, extreme weather events could put large numbers of people in harm, damage essential infrastructure (including 

military assets), and require mobilization and diversion of military personnel.  Abroad, climate change is likely to 

promote instability in countries of strategic concern, which could lead to refugee and humanitarian crises as well as 

escalations in international conflict over resources, particularly water and food.  
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There is broad scientific consensus that our climate is changing, due primarily to the burning of fossil fuels for energy, 

deforestation, and other human activities that release greenhouse gases into our atmosphere.  The debate surrounding 

climate change action has many facets, with significant attention given to issues such as the global competitiveness of 

American industry, the effect of climate legislation on job growth, and the potential environmental impacts of non-

action.  A frequently overlooked perspective is the impact of climate change on U.S. national security. This issue brief 

attempts to fill that void, examining the national security consequences of rising sea levels and changes in temperature 

and precipitation patterns across the globe. Topics addressed include resource conflict, economic stress, population 

dislocation, humanitarian relief and military preparedness.  Other issues, such as the critical relationship between the 

U.S. energy supply (especially oil) and national security, are beyond the scope of this brief. 

 

IINNTTRROODDUUCCTTIIOONN  
 

National security is often characterized as defense against armed attack.  In reality, it is a much broader and more 

complex issue; phenomena such as infectious disease, natural disasters, and climate change all have national security 

implications.  The common factor among these issues is instability.  Maintaining stability both among and within nations 

is a proven means of conflict avoidance; instability is a threat to security. 

 

So while armed attacks have the potential to endanger large numbers of people, this is also true of climate change.  

Many experts agree that projected effects of climate change pose a threat to America’s national security because they 

function as a “threat multiplier for instability” and are interrelated with U.S. dependence on fossil fuels.1 This sentiment 

was recently echoed by the Intelligence Community (IC) in its National Intelligence Assessment on the national security 

impacts of global climate change to 2030.  In his June 2008 Congressional testimony, Thomas Fingar, Deputy Director of 

National Intelligence for Analysis and Chairman of the National Intelligence Council, said, “Climate change alone is 

unlikely to trigger state failure by 2030, but the impacts will worsen existing problems – such as poverty, social tensions, 

environmental degradation, ineffectual leadership, and weak political institutions.”2 

 

RREESSOOUURRCCEE  SSCCAARRCCIITTYY  AANNDD  CCOONNFFLLIICCTT  
 

Access to and availability of natural resources historically has been a source of conflict across countries and cultures. 

Conflicts over water resources currently are linked with persistent poverty and instability in the Middle East, Africa, and 

Asia.  As climatic changes continue, the likelihood of resource conflicts will grow as well. 
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Water access 

An adequate water supply is a basic necessity for human activities such as drinking, irrigation, and sanitation.  By 2025, 

five billion people are projected to live in water stressed countries, even without considering the potential impacts of 

climate change.3   If changes in critical sources of fresh water such as rainfall, snowmelt, and glacial melt are factored 

into projections for water stress – a likely scenario due to a changing climate – the people who already live in water 

stressed countries could see a further reduction in water availability.  In some cases the effects are already visible.  

Experts currently estimate that glaciers, from which 40 percent of the world’s population receives about half of its 

drinking water,4 have been retreating at ever faster rates due to climate change.5   Because they lack the infrastructure 

to deal with water shortages, developing countries are particularly vulnerable to political, economic and social 

instability. 

 

Food production 

Access to food is a critical stability factor.  Climate change threatens to inject instability into food production across the 

globe.  Crop ecologists project that grain production will decrease 10 percent for each 1.8°F increase in temperatures 

above past averages.6   According to the Intergovernmental Panel on Climate Change (IPCC) estimates, some African 

countries’ yields from rain-fed crops could drop by 50 percent by 2020 due to climate impacts.7  Additionally, most of 

the world’s growth in food demand will occur in areas already facing food shortages such as the Indian subcontinent and 

sub-Saharan Africa.   

 

Fresh water and food are just two examples of resources that will be affected by a changing climate.  The degree to 

which societies will experience the negative environmental and socio-economic effects of resource scarcity due to 

climate change depends in large part to their vulnerability to it.  How dependent is a given society on natural resources 

and ecosystem services?  Given a certain level of dependence, how sensitive are the resources to a changing climate? 

What is the capacity of the country to adapt to changes in availability of these resources and services?  Thus, while the 

environmental and socio-economic effects of climate change are projected to be widespread, they will not be uniformly 

distributed because of varying vulnerabilities.  Of central concern for U.S. security, however, is the reality that a majority 

of the resource impacts will be in countries with limited adaptive capacity, potentially making them particularly 

susceptible to the corrosive effects of instability. 

 

EECCOONNOOMMIICC  SSTTRREESSSSEESS  
 

Climate change will have serious implications for national economies and global markets.  While it is impossible to 

attribute economic and state failures to global climate change alone, an increasing number of experts, both scientific 

and military, believe that a changing climate will exacerbate some of the central challenges facing weak economies and 

failing states. 

 

Investment 

Climate change will require dramatic investment in infrastructure – both to preempt its effects and to rebuild 

communities after extreme weather events.  Increasingly powerful and devastating tropical storms, like Hurricane 

Katrina, can be expected to occur as climate change causes ocean temperatures to rise. 8  The damage ensuing from 

such destructive storms is financially overwhelming, and while the United States has the capacity, even if a finite one, to 

invest in prevention and rebuilding efforts, the same cannot be said for much of the developing world.  In 2009, the 

World Bank estimated that developing countries would require $75-100 billion annually during the period 2010-2050 to 

cope with the consequences of climate change.9  
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International markets  

The global financial crisis that took hold in 2009 and continued through 2010 resulted in slower economic growth 

around the world.  As markets slowly recover and financial regulations are reorganized, how the international markets 

respond is of direct relevance to U.S. national security.  Climate change has the potential to disrupt progress, especially 

in emerging economies which are more vulnerable to instability.  Economic disruptions associated with climate change 

will place increased pressure on weak nations which may therefore be unable to provide basic needs and maintain order 

for their citizens.  In his February 2009 testimony before Congress, Director of National Intelligence Admiral Dennis C. 

Blair said, “The United States depends on a smooth-functioning international system ensuring the flow of trade and 

market access to critical raw materials such as oil and gas, and security for its allies and partners.  Climate change could 

affect all of these – domestic stability in a number of key states, the opening of new sea lanes and access to raw 

materials, and the global economy more broadly – with significant geopolitical consequences.”10  This also means that 

the export markets of many countries are likely to be negatively affected. 

 

PPOOPPUULLAATTIIOONN  DDIISSLLOOCCAATTIIOONN  AANNDD  MMIIGGRRAATTIIOONN  
 

Mass migration associated with climate change will challenge the world's political, economic, social and humanitarian 

relief capabilities. For example, a sea level rise of 3 - 15 feet would displace between 150 and 400 million people.11  The 

IPCC projects that sea levels will rise between 7 and 23 inches (0.18 and 0.59 meters) above the 1980-1999 average by 

the end of this century, making it unlikely that these extreme projections will be realized in the near future.12  Regardless 

of their numbers, however, displaced populations from developing countries are expected to move both to urban areas 

in their home countries and to neighbor countries as a temporary home until a move to a developed country with 

superior economic prospects is possible.13  There are three types of migration to consider: 

 

Within a country 

Migration within a single country, from coastlines to cities for example, can result in significant economic changes – both 

positive and negative.  The United States was, for the most part, able to absorb the displacement of people from the 

Gulf Coast after Hurricane Katrina.  Developing countries that lack strong political, social, and economic infrastructures 

are likely to face entirely different effects of major population shifts.   

 

Across an international border 

Environmental destruction is a major driver of migration across international borders.  Such migration can often lead to 

intense political conflict and destabilization for both countries.  The large migration from Bangladesh to India beginning 

in the 1950s, for example, affected both the economy and political context in the regions of India that absorbed this 

population and resulted in violence between natives and migrants.14   The IPCC has estimated that with a 45 centimeter 

(17.7 inch) increase in sea level, 10.9 percent of Bangladesh will be under water and 5.5 million people may be 

displaced.15  As a result, previously existing tensions may be exacerbated if this projected sea level rise does indeed 

occur.   

 

Across large regions of the globe 

A final type of migration involves large regions of the globe.  Europe has experienced such a migration influx from North 

Africa and the Middle East since the 1960s.  The resulting shift in demographics can result in serious tensions along 

social, cultural, or religious lines, as evidenced by the 2005 civil unrest in France.  A forced evacuation of low-lying island 

nations, such as the Maldives, the Republic of the Marshall Islands, Tuvalu and Kiribati, may be necessary if they are 

rendered uninhabitable by a sea level rise of one to two meters (3.2 - 6.5 feet).16
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HHUUMMAANNIITTAARRIIAANN  RREELLIIEEFF  
 

The need for increased international aid is likely to be one of the most significant effects of climate change.  Since the 

1970s, the number of people affected globally by natural disasters has increased by about 50,000 to 60,000 people per 

decade.17  The number of reported disasters has also increased from an average annual total of 90 in the 1970s to 

almost 450 per year in this current decade.  The impetus to provide funding in the wake of such domestic and 

international disasters, which is both moral and strategic, will come under intense scrutiny and pressure given America’s 

own long-term budget scenario. Difficult choices will have to be made over competing trade-offs and priorities.  

Significant aid is likely to be required due to the following effects of climate change: 

 

Weather intensification 

The increased intensity of tropical cyclones, hurricanes, and other extreme weather events will result in greater 

infrastructure damage and economic losses. 

 

Flooding and drought 

It is very likely that there will be more frequent and intense drought and wildfire occurrences as a result of changing 

weather patterns and mid-continental drying.  Because the landmass of the Indian subcontinent is expected to warm, 

scientists anticipate this will heighten the impact of monsoon rains and associated flooding of low-lying areas. 

 

Shifting pattern of disease  

Disease vectors will be altered in a warmer world, causing new worldwide health challenges.  Public health experts 

project that between 90 and 200 million people could become more vulnerable to malaria, 1.4 billion could experience 

greater risk of dengue fever, and the number of children vulnerable to diarrheal diseases – the number one killer of 

children – will increase significantly.18 

 

MMIILLIITTAARRYY  PPRREEPPAARREEDDNNEESSSS  
 

The impacts of climate change on resource competition, economic development, population migration, and 

humanitarian issues will force changes in U.S. use of its military power.  Climate change also will force change in how the 

United States operates its forces around the world; changes will affect ground operations and logistics as well as 

operations at sea and in the air.  Sea level rise threatens large investments in U.S. facilities around the world.  

Desertification and shifts in the availability of water can change logistic patterns drastically for all U.S. forces.  This 

section highlights some of the primary military preparedness issues that will confront the United States as a result of a 

changing climate.  

 

Weapons systems and platforms 

According to CNA’s 2007 report, “Operating equipment in extreme environmental conditions increases maintenance 

requirements – at considerable cost – and dramatically reduces the service life of equipment.”19 Increased 

desertification, rising sea levels, and warmer temperatures in the Middle East, where the United States is projected to 

have a continued presence, will put U.S. military preparedness at risk.  Equipment will require heightened maintenance 

to ensure adequate response times. 

 

Bases threatened by rising sea levels 

A rise in sea level would result in the loss of some strategic forward bases across the globe.  In 2008, the National 

Intelligence Council disclosed that 30 or more U.S. military installations were seriously threatened by rising sea levels.20  
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In particular, bases located on the East Coast of the United States are especially vulnerable to rising sea levels and 

increasingly frequent and powerful hurricanes.  For example, were sea levels to rise by one meter, Norfolk, Virginia, an 

important base of the U.S. Navy, would be flooded.  As U.S. military bases are put at risk, the ability of the military to 

protect the United States will be compromised.21 

 

Military operations 

In addition to the preparedness implications of climate change, severe weather impedes actual operations as well.  

Projected increases in storm intensity threaten to impact military installations situated in hurricane alleys, such as those 

on the East Coast of the United States.  Storms and altered weather patterns can also impact energy supplies that are 

vital to the operation of fixed military operations.  Moreover, the melting of Arctic sea ice is expanding the Northwest 

Passage.  This has significant implications for international resource conflicts, maritime shipping lanes and an increased 

scope for U.S. naval operations.22
 

 

CCOONNCCLLUUSSIIOONN  
 

Most of the public debate regarding climate change focuses on the size of the economic consequences of action and 

how these costs compare to those of inaction.  Hurricane Katrina and other extreme weather events suggest a different 

way of thinking about the issue, in which the human and larger social consequences of these events outweighed the 

aggregate economic costs, at least in the context of a large and resilient U.S. economy.  The concentrated impacts of 

such events, which are likely to be exacerbated by a changing climate, will have important national security implications, 

both in terms of a direct threat as well as broader challenges to U.S. interests in strategically important countries.  At 

home, extreme weather events could put large numbers of people in harm, damage essential infrastructure (including 

military assets), and require mobilization and diversion of military personnel.  Abroad, climate change is likely to 

promote instability in countries of strategic concern, which could lead to refugee and humanitarian crises as well as 

escalations in international conflict over resources, particularly water and food.  
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There is broad scientific consensus that our climate is changing, due primarily to the burning of fossil fuels for energy, 

deforestation, and other human activities that release greenhouse gases into our atmosphere.  The debate surrounding 

climate change action has many facets, with significant attention given to issues such as the global competitiveness of 

American industry, the effect of climate legislation on job growth, and the potential environmental impacts of non-

action.  A frequently overlooked perspective is the impact of climate change on U.S. national security. This issue brief 

attempts to fill that void, examining the national security consequences of rising sea levels and changes in temperature 

and precipitation patterns across the globe. Topics addressed include resource conflict, economic stress, population 

dislocation, humanitarian relief and military preparedness.  Other issues, such as the critical relationship between the 

U.S. energy supply (especially oil) and national security, are beyond the scope of this brief. 

 

IINNTTRROODDUUCCTTIIOONN  
 

National security is often characterized as defense against armed attack.  In reality, it is a much broader and more 

complex issue; phenomena such as infectious disease, natural disasters, and climate change all have national security 

implications.  The common factor among these issues is instability.  Maintaining stability both among and within nations 

is a proven means of conflict avoidance; instability is a threat to security. 

 

So while armed attacks have the potential to endanger large numbers of people, this is also true of climate change.  

Many experts agree that projected effects of climate change pose a threat to America’s national security because they 

function as a “threat multiplier for instability” and are interrelated with U.S. dependence on fossil fuels.1 This sentiment 

was recently echoed by the Intelligence Community (IC) in its National Intelligence Assessment on the national security 

impacts of global climate change to 2030.  In his June 2008 Congressional testimony, Thomas Fingar, Deputy Director of 

National Intelligence for Analysis and Chairman of the National Intelligence Council, said, “Climate change alone is 

unlikely to trigger state failure by 2030, but the impacts will worsen existing problems – such as poverty, social tensions, 

environmental degradation, ineffectual leadership, and weak political institutions.”2 

 

RREESSOOUURRCCEE  SSCCAARRCCIITTYY  AANNDD  CCOONNFFLLIICCTT  
 

Access to and availability of natural resources historically has been a source of conflict across countries and cultures. 

Conflicts over water resources currently are linked with persistent poverty and instability in the Middle East, Africa, and 

Asia.  As climatic changes continue, the likelihood of resource conflicts will grow as well. 
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Water access 

An adequate water supply is a basic necessity for human activities such as drinking, irrigation, and sanitation.  By 2025, 

five billion people are projected to live in water stressed countries, even without considering the potential impacts of 

climate change.3   If changes in critical sources of fresh water such as rainfall, snowmelt, and glacial melt are factored 

into projections for water stress – a likely scenario due to a changing climate – the people who already live in water 

stressed countries could see a further reduction in water availability.  In some cases the effects are already visible.  

Experts currently estimate that glaciers, from which 40 percent of the world’s population receives about half of its 

drinking water,4 have been retreating at ever faster rates due to climate change.5   Because they lack the infrastructure 

to deal with water shortages, developing countries are particularly vulnerable to political, economic and social 

instability. 

 

Food production 

Access to food is a critical stability factor.  Climate change threatens to inject instability into food production across the 

globe.  Crop ecologists project that grain production will decrease 10 percent for each 1.8°F increase in temperatures 

above past averages.6   According to the Intergovernmental Panel on Climate Change (IPCC) estimates, some African 

countries’ yields from rain-fed crops could drop by 50 percent by 2020 due to climate impacts.7  Additionally, most of 

the world’s growth in food demand will occur in areas already facing food shortages such as the Indian subcontinent and 

sub-Saharan Africa.   

 

Fresh water and food are just two examples of resources that will be affected by a changing climate.  The degree to 

which societies will experience the negative environmental and socio-economic effects of resource scarcity due to 

climate change depends in large part to their vulnerability to it.  How dependent is a given society on natural resources 

and ecosystem services?  Given a certain level of dependence, how sensitive are the resources to a changing climate? 

What is the capacity of the country to adapt to changes in availability of these resources and services?  Thus, while the 

environmental and socio-economic effects of climate change are projected to be widespread, they will not be uniformly 

distributed because of varying vulnerabilities.  Of central concern for U.S. security, however, is the reality that a majority 

of the resource impacts will be in countries with limited adaptive capacity, potentially making them particularly 

susceptible to the corrosive effects of instability. 

 

EECCOONNOOMMIICC  SSTTRREESSSSEESS  
 

Climate change will have serious implications for national economies and global markets.  While it is impossible to 

attribute economic and state failures to global climate change alone, an increasing number of experts, both scientific 

and military, believe that a changing climate will exacerbate some of the central challenges facing weak economies and 

failing states. 

 

Investment 

Climate change will require dramatic investment in infrastructure – both to preempt its effects and to rebuild 

communities after extreme weather events.  Increasingly powerful and devastating tropical storms, like Hurricane 

Katrina, can be expected to occur as climate change causes ocean temperatures to rise. 8  The damage ensuing from 

such destructive storms is financially overwhelming, and while the United States has the capacity, even if a finite one, to 

invest in prevention and rebuilding efforts, the same cannot be said for much of the developing world.  In 2009, the 

World Bank estimated that developing countries would require $75-100 billion annually during the period 2010-2050 to 

cope with the consequences of climate change.9  
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International markets  

The global financial crisis that took hold in 2009 and continued through 2010 resulted in slower economic growth 

around the world.  As markets slowly recover and financial regulations are reorganized, how the international markets 

respond is of direct relevance to U.S. national security.  Climate change has the potential to disrupt progress, especially 

in emerging economies which are more vulnerable to instability.  Economic disruptions associated with climate change 

will place increased pressure on weak nations which may therefore be unable to provide basic needs and maintain order 

for their citizens.  In his February 2009 testimony before Congress, Director of National Intelligence Admiral Dennis C. 

Blair said, “The United States depends on a smooth-functioning international system ensuring the flow of trade and 

market access to critical raw materials such as oil and gas, and security for its allies and partners.  Climate change could 

affect all of these – domestic stability in a number of key states, the opening of new sea lanes and access to raw 

materials, and the global economy more broadly – with significant geopolitical consequences.”10  This also means that 

the export markets of many countries are likely to be negatively affected. 

 

PPOOPPUULLAATTIIOONN  DDIISSLLOOCCAATTIIOONN  AANNDD  MMIIGGRRAATTIIOONN  
 

Mass migration associated with climate change will challenge the world's political, economic, social and humanitarian 

relief capabilities. For example, a sea level rise of 3 - 15 feet would displace between 150 and 400 million people.11  The 

IPCC projects that sea levels will rise between 7 and 23 inches (0.18 and 0.59 meters) above the 1980-1999 average by 

the end of this century, making it unlikely that these extreme projections will be realized in the near future.12  Regardless 

of their numbers, however, displaced populations from developing countries are expected to move both to urban areas 

in their home countries and to neighbor countries as a temporary home until a move to a developed country with 

superior economic prospects is possible.13  There are three types of migration to consider: 

 

Within a country 

Migration within a single country, from coastlines to cities for example, can result in significant economic changes – both 

positive and negative.  The United States was, for the most part, able to absorb the displacement of people from the 

Gulf Coast after Hurricane Katrina.  Developing countries that lack strong political, social, and economic infrastructures 

are likely to face entirely different effects of major population shifts.   

 

Across an international border 

Environmental destruction is a major driver of migration across international borders.  Such migration can often lead to 

intense political conflict and destabilization for both countries.  The large migration from Bangladesh to India beginning 

in the 1950s, for example, affected both the economy and political context in the regions of India that absorbed this 

population and resulted in violence between natives and migrants.14   The IPCC has estimated that with a 45 centimeter 

(17.7 inch) increase in sea level, 10.9 percent of Bangladesh will be under water and 5.5 million people may be 

displaced.15  As a result, previously existing tensions may be exacerbated if this projected sea level rise does indeed 

occur.   

 

Across large regions of the globe 

A final type of migration involves large regions of the globe.  Europe has experienced such a migration influx from North 

Africa and the Middle East since the 1960s.  The resulting shift in demographics can result in serious tensions along 

social, cultural, or religious lines, as evidenced by the 2005 civil unrest in France.  A forced evacuation of low-lying island 

nations, such as the Maldives, the Republic of the Marshall Islands, Tuvalu and Kiribati, may be necessary if they are 

rendered uninhabitable by a sea level rise of one to two meters (3.2 - 6.5 feet).16
 

    



 

Environmental and Energy Study Institute                                                                                                                                   4 | P a g e  

HHUUMMAANNIITTAARRIIAANN  RREELLIIEEFF  
 

The need for increased international aid is likely to be one of the most significant effects of climate change.  Since the 

1970s, the number of people affected globally by natural disasters has increased by about 50,000 to 60,000 people per 

decade.17  The number of reported disasters has also increased from an average annual total of 90 in the 1970s to 

almost 450 per year in this current decade.  The impetus to provide funding in the wake of such domestic and 

international disasters, which is both moral and strategic, will come under intense scrutiny and pressure given America’s 

own long-term budget scenario. Difficult choices will have to be made over competing trade-offs and priorities.  

Significant aid is likely to be required due to the following effects of climate change: 

 

Weather intensification 

The increased intensity of tropical cyclones, hurricanes, and other extreme weather events will result in greater 

infrastructure damage and economic losses. 

 

Flooding and drought 

It is very likely that there will be more frequent and intense drought and wildfire occurrences as a result of changing 

weather patterns and mid-continental drying.  Because the landmass of the Indian subcontinent is expected to warm, 

scientists anticipate this will heighten the impact of monsoon rains and associated flooding of low-lying areas. 

 

Shifting pattern of disease  

Disease vectors will be altered in a warmer world, causing new worldwide health challenges.  Public health experts 

project that between 90 and 200 million people could become more vulnerable to malaria, 1.4 billion could experience 

greater risk of dengue fever, and the number of children vulnerable to diarrheal diseases – the number one killer of 

children – will increase significantly.18 

 

MMIILLIITTAARRYY  PPRREEPPAARREEDDNNEESSSS  
 

The impacts of climate change on resource competition, economic development, population migration, and 

humanitarian issues will force changes in U.S. use of its military power.  Climate change also will force change in how the 

United States operates its forces around the world; changes will affect ground operations and logistics as well as 

operations at sea and in the air.  Sea level rise threatens large investments in U.S. facilities around the world.  

Desertification and shifts in the availability of water can change logistic patterns drastically for all U.S. forces.  This 

section highlights some of the primary military preparedness issues that will confront the United States as a result of a 

changing climate.  

 

Weapons systems and platforms 

According to CNA’s 2007 report, “Operating equipment in extreme environmental conditions increases maintenance 

requirements – at considerable cost – and dramatically reduces the service life of equipment.”19 Increased 

desertification, rising sea levels, and warmer temperatures in the Middle East, where the United States is projected to 

have a continued presence, will put U.S. military preparedness at risk.  Equipment will require heightened maintenance 

to ensure adequate response times. 

 

Bases threatened by rising sea levels 

A rise in sea level would result in the loss of some strategic forward bases across the globe.  In 2008, the National 

Intelligence Council disclosed that 30 or more U.S. military installations were seriously threatened by rising sea levels.20  
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In particular, bases located on the East Coast of the United States are especially vulnerable to rising sea levels and 

increasingly frequent and powerful hurricanes.  For example, were sea levels to rise by one meter, Norfolk, Virginia, an 

important base of the U.S. Navy, would be flooded.  As U.S. military bases are put at risk, the ability of the military to 

protect the United States will be compromised.21 

 

Military operations 

In addition to the preparedness implications of climate change, severe weather impedes actual operations as well.  

Projected increases in storm intensity threaten to impact military installations situated in hurricane alleys, such as those 

on the East Coast of the United States.  Storms and altered weather patterns can also impact energy supplies that are 

vital to the operation of fixed military operations.  Moreover, the melting of Arctic sea ice is expanding the Northwest 

Passage.  This has significant implications for international resource conflicts, maritime shipping lanes and an increased 

scope for U.S. naval operations.22
 

 

CCOONNCCLLUUSSIIOONN  
 

Most of the public debate regarding climate change focuses on the size of the economic consequences of action and 

how these costs compare to those of inaction.  Hurricane Katrina and other extreme weather events suggest a different 

way of thinking about the issue, in which the human and larger social consequences of these events outweighed the 

aggregate economic costs, at least in the context of a large and resilient U.S. economy.  The concentrated impacts of 

such events, which are likely to be exacerbated by a changing climate, will have important national security implications, 

both in terms of a direct threat as well as broader challenges to U.S. interests in strategically important countries.  At 

home, extreme weather events could put large numbers of people in harm, damage essential infrastructure (including 

military assets), and require mobilization and diversion of military personnel.  Abroad, climate change is likely to 

promote instability in countries of strategic concern, which could lead to refugee and humanitarian crises as well as 

escalations in international conflict over resources, particularly water and food.  
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There is broad scientific consensus that our climate is changing, due primarily to the burning of fossil fuels for energy, 

deforestation, and other human activities that release greenhouse gases into our atmosphere.  The debate surrounding 

climate change action has many facets, with significant attention given to issues such as the global competitiveness of 

American industry, the effect of climate legislation on job growth, and the potential environmental impacts of non-

action.  A frequently overlooked perspective is the impact of climate change on U.S. national security. This issue brief 

attempts to fill that void, examining the national security consequences of rising sea levels and changes in temperature 

and precipitation patterns across the globe. Topics addressed include resource conflict, economic stress, population 

dislocation, humanitarian relief and military preparedness.  Other issues, such as the critical relationship between the 

U.S. energy supply (especially oil) and national security, are beyond the scope of this brief. 

 

IINNTTRROODDUUCCTTIIOONN  
 

National security is often characterized as defense against armed attack.  In reality, it is a much broader and more 

complex issue; phenomena such as infectious disease, natural disasters, and climate change all have national security 

implications.  The common factor among these issues is instability.  Maintaining stability both among and within nations 

is a proven means of conflict avoidance; instability is a threat to security. 

 

So while armed attacks have the potential to endanger large numbers of people, this is also true of climate change.  

Many experts agree that projected effects of climate change pose a threat to America’s national security because they 

function as a “threat multiplier for instability” and are interrelated with U.S. dependence on fossil fuels.1 This sentiment 

was recently echoed by the Intelligence Community (IC) in its National Intelligence Assessment on the national security 

impacts of global climate change to 2030.  In his June 2008 Congressional testimony, Thomas Fingar, Deputy Director of 

National Intelligence for Analysis and Chairman of the National Intelligence Council, said, “Climate change alone is 

unlikely to trigger state failure by 2030, but the impacts will worsen existing problems – such as poverty, social tensions, 

environmental degradation, ineffectual leadership, and weak political institutions.”2 

 

RREESSOOUURRCCEE  SSCCAARRCCIITTYY  AANNDD  CCOONNFFLLIICCTT  
 

Access to and availability of natural resources historically has been a source of conflict across countries and cultures. 

Conflicts over water resources currently are linked with persistent poverty and instability in the Middle East, Africa, and 

Asia.  As climatic changes continue, the likelihood of resource conflicts will grow as well. 
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Water access 

An adequate water supply is a basic necessity for human activities such as drinking, irrigation, and sanitation.  By 2025, 

five billion people are projected to live in water stressed countries, even without considering the potential impacts of 

climate change.3   If changes in critical sources of fresh water such as rainfall, snowmelt, and glacial melt are factored 

into projections for water stress – a likely scenario due to a changing climate – the people who already live in water 

stressed countries could see a further reduction in water availability.  In some cases the effects are already visible.  

Experts currently estimate that glaciers, from which 40 percent of the world’s population receives about half of its 

drinking water,4 have been retreating at ever faster rates due to climate change.5   Because they lack the infrastructure 

to deal with water shortages, developing countries are particularly vulnerable to political, economic and social 

instability. 

 

Food production 

Access to food is a critical stability factor.  Climate change threatens to inject instability into food production across the 

globe.  Crop ecologists project that grain production will decrease 10 percent for each 1.8°F increase in temperatures 

above past averages.6   According to the Intergovernmental Panel on Climate Change (IPCC) estimates, some African 

countries’ yields from rain-fed crops could drop by 50 percent by 2020 due to climate impacts.7  Additionally, most of 

the world’s growth in food demand will occur in areas already facing food shortages such as the Indian subcontinent and 

sub-Saharan Africa.   

 

Fresh water and food are just two examples of resources that will be affected by a changing climate.  The degree to 

which societies will experience the negative environmental and socio-economic effects of resource scarcity due to 

climate change depends in large part to their vulnerability to it.  How dependent is a given society on natural resources 

and ecosystem services?  Given a certain level of dependence, how sensitive are the resources to a changing climate? 

What is the capacity of the country to adapt to changes in availability of these resources and services?  Thus, while the 

environmental and socio-economic effects of climate change are projected to be widespread, they will not be uniformly 

distributed because of varying vulnerabilities.  Of central concern for U.S. security, however, is the reality that a majority 

of the resource impacts will be in countries with limited adaptive capacity, potentially making them particularly 

susceptible to the corrosive effects of instability. 

 

EECCOONNOOMMIICC  SSTTRREESSSSEESS  
 

Climate change will have serious implications for national economies and global markets.  While it is impossible to 

attribute economic and state failures to global climate change alone, an increasing number of experts, both scientific 

and military, believe that a changing climate will exacerbate some of the central challenges facing weak economies and 

failing states. 

 

Investment 

Climate change will require dramatic investment in infrastructure – both to preempt its effects and to rebuild 

communities after extreme weather events.  Increasingly powerful and devastating tropical storms, like Hurricane 

Katrina, can be expected to occur as climate change causes ocean temperatures to rise. 8  The damage ensuing from 

such destructive storms is financially overwhelming, and while the United States has the capacity, even if a finite one, to 

invest in prevention and rebuilding efforts, the same cannot be said for much of the developing world.  In 2009, the 

World Bank estimated that developing countries would require $75-100 billion annually during the period 2010-2050 to 

cope with the consequences of climate change.9  
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International markets  

The global financial crisis that took hold in 2009 and continued through 2010 resulted in slower economic growth 

around the world.  As markets slowly recover and financial regulations are reorganized, how the international markets 

respond is of direct relevance to U.S. national security.  Climate change has the potential to disrupt progress, especially 

in emerging economies which are more vulnerable to instability.  Economic disruptions associated with climate change 

will place increased pressure on weak nations which may therefore be unable to provide basic needs and maintain order 

for their citizens.  In his February 2009 testimony before Congress, Director of National Intelligence Admiral Dennis C. 

Blair said, “The United States depends on a smooth-functioning international system ensuring the flow of trade and 

market access to critical raw materials such as oil and gas, and security for its allies and partners.  Climate change could 

affect all of these – domestic stability in a number of key states, the opening of new sea lanes and access to raw 

materials, and the global economy more broadly – with significant geopolitical consequences.”10  This also means that 

the export markets of many countries are likely to be negatively affected. 

 

PPOOPPUULLAATTIIOONN  DDIISSLLOOCCAATTIIOONN  AANNDD  MMIIGGRRAATTIIOONN  
 

Mass migration associated with climate change will challenge the world's political, economic, social and humanitarian 

relief capabilities. For example, a sea level rise of 3 - 15 feet would displace between 150 and 400 million people.11  The 

IPCC projects that sea levels will rise between 7 and 23 inches (0.18 and 0.59 meters) above the 1980-1999 average by 

the end of this century, making it unlikely that these extreme projections will be realized in the near future.12  Regardless 

of their numbers, however, displaced populations from developing countries are expected to move both to urban areas 

in their home countries and to neighbor countries as a temporary home until a move to a developed country with 

superior economic prospects is possible.13  There are three types of migration to consider: 

 

Within a country 

Migration within a single country, from coastlines to cities for example, can result in significant economic changes – both 

positive and negative.  The United States was, for the most part, able to absorb the displacement of people from the 

Gulf Coast after Hurricane Katrina.  Developing countries that lack strong political, social, and economic infrastructures 

are likely to face entirely different effects of major population shifts.   

 

Across an international border 

Environmental destruction is a major driver of migration across international borders.  Such migration can often lead to 

intense political conflict and destabilization for both countries.  The large migration from Bangladesh to India beginning 

in the 1950s, for example, affected both the economy and political context in the regions of India that absorbed this 

population and resulted in violence between natives and migrants.14   The IPCC has estimated that with a 45 centimeter 

(17.7 inch) increase in sea level, 10.9 percent of Bangladesh will be under water and 5.5 million people may be 

displaced.15  As a result, previously existing tensions may be exacerbated if this projected sea level rise does indeed 

occur.   

 

Across large regions of the globe 

A final type of migration involves large regions of the globe.  Europe has experienced such a migration influx from North 

Africa and the Middle East since the 1960s.  The resulting shift in demographics can result in serious tensions along 

social, cultural, or religious lines, as evidenced by the 2005 civil unrest in France.  A forced evacuation of low-lying island 

nations, such as the Maldives, the Republic of the Marshall Islands, Tuvalu and Kiribati, may be necessary if they are 

rendered uninhabitable by a sea level rise of one to two meters (3.2 - 6.5 feet).16
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HHUUMMAANNIITTAARRIIAANN  RREELLIIEEFF  
 

The need for increased international aid is likely to be one of the most significant effects of climate change.  Since the 

1970s, the number of people affected globally by natural disasters has increased by about 50,000 to 60,000 people per 

decade.17  The number of reported disasters has also increased from an average annual total of 90 in the 1970s to 

almost 450 per year in this current decade.  The impetus to provide funding in the wake of such domestic and 

international disasters, which is both moral and strategic, will come under intense scrutiny and pressure given America’s 

own long-term budget scenario. Difficult choices will have to be made over competing trade-offs and priorities.  

Significant aid is likely to be required due to the following effects of climate change: 

 

Weather intensification 

The increased intensity of tropical cyclones, hurricanes, and other extreme weather events will result in greater 

infrastructure damage and economic losses. 

 

Flooding and drought 

It is very likely that there will be more frequent and intense drought and wildfire occurrences as a result of changing 

weather patterns and mid-continental drying.  Because the landmass of the Indian subcontinent is expected to warm, 

scientists anticipate this will heighten the impact of monsoon rains and associated flooding of low-lying areas. 

 

Shifting pattern of disease  

Disease vectors will be altered in a warmer world, causing new worldwide health challenges.  Public health experts 

project that between 90 and 200 million people could become more vulnerable to malaria, 1.4 billion could experience 

greater risk of dengue fever, and the number of children vulnerable to diarrheal diseases – the number one killer of 

children – will increase significantly.18 

 

MMIILLIITTAARRYY  PPRREEPPAARREEDDNNEESSSS  
 

The impacts of climate change on resource competition, economic development, population migration, and 

humanitarian issues will force changes in U.S. use of its military power.  Climate change also will force change in how the 

United States operates its forces around the world; changes will affect ground operations and logistics as well as 

operations at sea and in the air.  Sea level rise threatens large investments in U.S. facilities around the world.  

Desertification and shifts in the availability of water can change logistic patterns drastically for all U.S. forces.  This 

section highlights some of the primary military preparedness issues that will confront the United States as a result of a 

changing climate.  

 

Weapons systems and platforms 

According to CNA’s 2007 report, “Operating equipment in extreme environmental conditions increases maintenance 

requirements – at considerable cost – and dramatically reduces the service life of equipment.”19 Increased 

desertification, rising sea levels, and warmer temperatures in the Middle East, where the United States is projected to 

have a continued presence, will put U.S. military preparedness at risk.  Equipment will require heightened maintenance 

to ensure adequate response times. 

 

Bases threatened by rising sea levels 

A rise in sea level would result in the loss of some strategic forward bases across the globe.  In 2008, the National 

Intelligence Council disclosed that 30 or more U.S. military installations were seriously threatened by rising sea levels.20  
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In particular, bases located on the East Coast of the United States are especially vulnerable to rising sea levels and 

increasingly frequent and powerful hurricanes.  For example, were sea levels to rise by one meter, Norfolk, Virginia, an 

important base of the U.S. Navy, would be flooded.  As U.S. military bases are put at risk, the ability of the military to 

protect the United States will be compromised.21 

 

Military operations 

In addition to the preparedness implications of climate change, severe weather impedes actual operations as well.  

Projected increases in storm intensity threaten to impact military installations situated in hurricane alleys, such as those 

on the East Coast of the United States.  Storms and altered weather patterns can also impact energy supplies that are 

vital to the operation of fixed military operations.  Moreover, the melting of Arctic sea ice is expanding the Northwest 

Passage.  This has significant implications for international resource conflicts, maritime shipping lanes and an increased 

scope for U.S. naval operations.22
 

 

CCOONNCCLLUUSSIIOONN  
 

Most of the public debate regarding climate change focuses on the size of the economic consequences of action and 

how these costs compare to those of inaction.  Hurricane Katrina and other extreme weather events suggest a different 

way of thinking about the issue, in which the human and larger social consequences of these events outweighed the 

aggregate economic costs, at least in the context of a large and resilient U.S. economy.  The concentrated impacts of 

such events, which are likely to be exacerbated by a changing climate, will have important national security implications, 

both in terms of a direct threat as well as broader challenges to U.S. interests in strategically important countries.  At 

home, extreme weather events could put large numbers of people in harm, damage essential infrastructure (including 

military assets), and require mobilization and diversion of military personnel.  Abroad, climate change is likely to 

promote instability in countries of strategic concern, which could lead to refugee and humanitarian crises as well as 

escalations in international conflict over resources, particularly water and food.  
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Climate Change Impacts and National Security 
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There is broad scientific consensus that our climate is changing, due primarily to the burning of fossil fuels for energy, 

deforestation, and other human activities that release greenhouse gases into our atmosphere.  The debate surrounding 

climate change action has many facets, with significant attention given to issues such as the global competitiveness of 

American industry, the effect of climate legislation on job growth, and the potential environmental impacts of non-

action.  A frequently overlooked perspective is the impact of climate change on U.S. national security. This issue brief 

attempts to fill that void, examining the national security consequences of rising sea levels and changes in temperature 

and precipitation patterns across the globe. Topics addressed include resource conflict, economic stress, population 

dislocation, humanitarian relief and military preparedness.  Other issues, such as the critical relationship between the 

U.S. energy supply (especially oil) and national security, are beyond the scope of this brief. 

 

IINNTTRROODDUUCCTTIIOONN  
 

National security is often characterized as defense against armed attack.  In reality, it is a much broader and more 

complex issue; phenomena such as infectious disease, natural disasters, and climate change all have national security 

implications.  The common factor among these issues is instability.  Maintaining stability both among and within nations 

is a proven means of conflict avoidance; instability is a threat to security. 

 

So while armed attacks have the potential to endanger large numbers of people, this is also true of climate change.  

Many experts agree that projected effects of climate change pose a threat to America’s national security because they 

function as a “threat multiplier for instability” and are interrelated with U.S. dependence on fossil fuels.1 This sentiment 

was recently echoed by the Intelligence Community (IC) in its National Intelligence Assessment on the national security 

impacts of global climate change to 2030.  In his June 2008 Congressional testimony, Thomas Fingar, Deputy Director of 

National Intelligence for Analysis and Chairman of the National Intelligence Council, said, “Climate change alone is 

unlikely to trigger state failure by 2030, but the impacts will worsen existing problems – such as poverty, social tensions, 

environmental degradation, ineffectual leadership, and weak political institutions.”2 

 

RREESSOOUURRCCEE  SSCCAARRCCIITTYY  AANNDD  CCOONNFFLLIICCTT  
 

Access to and availability of natural resources historically has been a source of conflict across countries and cultures. 

Conflicts over water resources currently are linked with persistent poverty and instability in the Middle East, Africa, and 

Asia.  As climatic changes continue, the likelihood of resource conflicts will grow as well. 
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Water access 

An adequate water supply is a basic necessity for human activities such as drinking, irrigation, and sanitation.  By 2025, 

five billion people are projected to live in water stressed countries, even without considering the potential impacts of 

climate change.3   If changes in critical sources of fresh water such as rainfall, snowmelt, and glacial melt are factored 

into projections for water stress – a likely scenario due to a changing climate – the people who already live in water 

stressed countries could see a further reduction in water availability.  In some cases the effects are already visible.  

Experts currently estimate that glaciers, from which 40 percent of the world’s population receives about half of its 

drinking water,4 have been retreating at ever faster rates due to climate change.5   Because they lack the infrastructure 

to deal with water shortages, developing countries are particularly vulnerable to political, economic and social 

instability. 

 

Food production 

Access to food is a critical stability factor.  Climate change threatens to inject instability into food production across the 

globe.  Crop ecologists project that grain production will decrease 10 percent for each 1.8°F increase in temperatures 

above past averages.6   According to the Intergovernmental Panel on Climate Change (IPCC) estimates, some African 

countries’ yields from rain-fed crops could drop by 50 percent by 2020 due to climate impacts.7  Additionally, most of 

the world’s growth in food demand will occur in areas already facing food shortages such as the Indian subcontinent and 

sub-Saharan Africa.   

 

Fresh water and food are just two examples of resources that will be affected by a changing climate.  The degree to 

which societies will experience the negative environmental and socio-economic effects of resource scarcity due to 

climate change depends in large part to their vulnerability to it.  How dependent is a given society on natural resources 

and ecosystem services?  Given a certain level of dependence, how sensitive are the resources to a changing climate? 

What is the capacity of the country to adapt to changes in availability of these resources and services?  Thus, while the 

environmental and socio-economic effects of climate change are projected to be widespread, they will not be uniformly 

distributed because of varying vulnerabilities.  Of central concern for U.S. security, however, is the reality that a majority 

of the resource impacts will be in countries with limited adaptive capacity, potentially making them particularly 

susceptible to the corrosive effects of instability. 

 

EECCOONNOOMMIICC  SSTTRREESSSSEESS  
 

Climate change will have serious implications for national economies and global markets.  While it is impossible to 

attribute economic and state failures to global climate change alone, an increasing number of experts, both scientific 

and military, believe that a changing climate will exacerbate some of the central challenges facing weak economies and 

failing states. 

 

Investment 

Climate change will require dramatic investment in infrastructure – both to preempt its effects and to rebuild 

communities after extreme weather events.  Increasingly powerful and devastating tropical storms, like Hurricane 

Katrina, can be expected to occur as climate change causes ocean temperatures to rise. 8  The damage ensuing from 

such destructive storms is financially overwhelming, and while the United States has the capacity, even if a finite one, to 

invest in prevention and rebuilding efforts, the same cannot be said for much of the developing world.  In 2009, the 

World Bank estimated that developing countries would require $75-100 billion annually during the period 2010-2050 to 

cope with the consequences of climate change.9  
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International markets  

The global financial crisis that took hold in 2009 and continued through 2010 resulted in slower economic growth 

around the world.  As markets slowly recover and financial regulations are reorganized, how the international markets 

respond is of direct relevance to U.S. national security.  Climate change has the potential to disrupt progress, especially 

in emerging economies which are more vulnerable to instability.  Economic disruptions associated with climate change 

will place increased pressure on weak nations which may therefore be unable to provide basic needs and maintain order 

for their citizens.  In his February 2009 testimony before Congress, Director of National Intelligence Admiral Dennis C. 

Blair said, “The United States depends on a smooth-functioning international system ensuring the flow of trade and 

market access to critical raw materials such as oil and gas, and security for its allies and partners.  Climate change could 

affect all of these – domestic stability in a number of key states, the opening of new sea lanes and access to raw 

materials, and the global economy more broadly – with significant geopolitical consequences.”10  This also means that 

the export markets of many countries are likely to be negatively affected. 

 

PPOOPPUULLAATTIIOONN  DDIISSLLOOCCAATTIIOONN  AANNDD  MMIIGGRRAATTIIOONN  
 

Mass migration associated with climate change will challenge the world's political, economic, social and humanitarian 

relief capabilities. For example, a sea level rise of 3 - 15 feet would displace between 150 and 400 million people.11  The 

IPCC projects that sea levels will rise between 7 and 23 inches (0.18 and 0.59 meters) above the 1980-1999 average by 

the end of this century, making it unlikely that these extreme projections will be realized in the near future.12  Regardless 

of their numbers, however, displaced populations from developing countries are expected to move both to urban areas 

in their home countries and to neighbor countries as a temporary home until a move to a developed country with 

superior economic prospects is possible.13  There are three types of migration to consider: 

 

Within a country 

Migration within a single country, from coastlines to cities for example, can result in significant economic changes – both 

positive and negative.  The United States was, for the most part, able to absorb the displacement of people from the 

Gulf Coast after Hurricane Katrina.  Developing countries that lack strong political, social, and economic infrastructures 

are likely to face entirely different effects of major population shifts.   

 

Across an international border 

Environmental destruction is a major driver of migration across international borders.  Such migration can often lead to 

intense political conflict and destabilization for both countries.  The large migration from Bangladesh to India beginning 

in the 1950s, for example, affected both the economy and political context in the regions of India that absorbed this 

population and resulted in violence between natives and migrants.14   The IPCC has estimated that with a 45 centimeter 

(17.7 inch) increase in sea level, 10.9 percent of Bangladesh will be under water and 5.5 million people may be 

displaced.15  As a result, previously existing tensions may be exacerbated if this projected sea level rise does indeed 

occur.   

 

Across large regions of the globe 

A final type of migration involves large regions of the globe.  Europe has experienced such a migration influx from North 

Africa and the Middle East since the 1960s.  The resulting shift in demographics can result in serious tensions along 

social, cultural, or religious lines, as evidenced by the 2005 civil unrest in France.  A forced evacuation of low-lying island 

nations, such as the Maldives, the Republic of the Marshall Islands, Tuvalu and Kiribati, may be necessary if they are 

rendered uninhabitable by a sea level rise of one to two meters (3.2 - 6.5 feet).16
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HHUUMMAANNIITTAARRIIAANN  RREELLIIEEFF  
 

The need for increased international aid is likely to be one of the most significant effects of climate change.  Since the 

1970s, the number of people affected globally by natural disasters has increased by about 50,000 to 60,000 people per 

decade.17  The number of reported disasters has also increased from an average annual total of 90 in the 1970s to 

almost 450 per year in this current decade.  The impetus to provide funding in the wake of such domestic and 

international disasters, which is both moral and strategic, will come under intense scrutiny and pressure given America’s 

own long-term budget scenario. Difficult choices will have to be made over competing trade-offs and priorities.  

Significant aid is likely to be required due to the following effects of climate change: 

 

Weather intensification 

The increased intensity of tropical cyclones, hurricanes, and other extreme weather events will result in greater 

infrastructure damage and economic losses. 

 

Flooding and drought 

It is very likely that there will be more frequent and intense drought and wildfire occurrences as a result of changing 

weather patterns and mid-continental drying.  Because the landmass of the Indian subcontinent is expected to warm, 

scientists anticipate this will heighten the impact of monsoon rains and associated flooding of low-lying areas. 

 

Shifting pattern of disease  

Disease vectors will be altered in a warmer world, causing new worldwide health challenges.  Public health experts 

project that between 90 and 200 million people could become more vulnerable to malaria, 1.4 billion could experience 

greater risk of dengue fever, and the number of children vulnerable to diarrheal diseases – the number one killer of 

children – will increase significantly.18 

 

MMIILLIITTAARRYY  PPRREEPPAARREEDDNNEESSSS  
 

The impacts of climate change on resource competition, economic development, population migration, and 

humanitarian issues will force changes in U.S. use of its military power.  Climate change also will force change in how the 

United States operates its forces around the world; changes will affect ground operations and logistics as well as 

operations at sea and in the air.  Sea level rise threatens large investments in U.S. facilities around the world.  

Desertification and shifts in the availability of water can change logistic patterns drastically for all U.S. forces.  This 

section highlights some of the primary military preparedness issues that will confront the United States as a result of a 

changing climate.  

 

Weapons systems and platforms 

According to CNA’s 2007 report, “Operating equipment in extreme environmental conditions increases maintenance 

requirements – at considerable cost – and dramatically reduces the service life of equipment.”19 Increased 

desertification, rising sea levels, and warmer temperatures in the Middle East, where the United States is projected to 

have a continued presence, will put U.S. military preparedness at risk.  Equipment will require heightened maintenance 

to ensure adequate response times. 

 

Bases threatened by rising sea levels 

A rise in sea level would result in the loss of some strategic forward bases across the globe.  In 2008, the National 

Intelligence Council disclosed that 30 or more U.S. military installations were seriously threatened by rising sea levels.20  
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In particular, bases located on the East Coast of the United States are especially vulnerable to rising sea levels and 

increasingly frequent and powerful hurricanes.  For example, were sea levels to rise by one meter, Norfolk, Virginia, an 

important base of the U.S. Navy, would be flooded.  As U.S. military bases are put at risk, the ability of the military to 

protect the United States will be compromised.21 

 

Military operations 

In addition to the preparedness implications of climate change, severe weather impedes actual operations as well.  

Projected increases in storm intensity threaten to impact military installations situated in hurricane alleys, such as those 

on the East Coast of the United States.  Storms and altered weather patterns can also impact energy supplies that are 

vital to the operation of fixed military operations.  Moreover, the melting of Arctic sea ice is expanding the Northwest 

Passage.  This has significant implications for international resource conflicts, maritime shipping lanes and an increased 

scope for U.S. naval operations.22
 

 

CCOONNCCLLUUSSIIOONN  
 

Most of the public debate regarding climate change focuses on the size of the economic consequences of action and 

how these costs compare to those of inaction.  Hurricane Katrina and other extreme weather events suggest a different 

way of thinking about the issue, in which the human and larger social consequences of these events outweighed the 

aggregate economic costs, at least in the context of a large and resilient U.S. economy.  The concentrated impacts of 

such events, which are likely to be exacerbated by a changing climate, will have important national security implications, 

both in terms of a direct threat as well as broader challenges to U.S. interests in strategically important countries.  At 

home, extreme weather events could put large numbers of people in harm, damage essential infrastructure (including 

military assets), and require mobilization and diversion of military personnel.  Abroad, climate change is likely to 

promote instability in countries of strategic concern, which could lead to refugee and humanitarian crises as well as 

escalations in international conflict over resources, particularly water and food.  
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There is broad scientific consensus that our climate is changing, due primarily to the burning of fossil fuels for energy, 

deforestation, and other human activities that release greenhouse gases into our atmosphere.  The debate surrounding 

climate change action has many facets, with significant attention given to issues such as the global competitiveness of 

American industry, the effect of climate legislation on job growth, and the potential environmental impacts of non-

action.  A frequently overlooked perspective is the impact of climate change on U.S. national security. This issue brief 

attempts to fill that void, examining the national security consequences of rising sea levels and changes in temperature 

and precipitation patterns across the globe. Topics addressed include resource conflict, economic stress, population 

dislocation, humanitarian relief and military preparedness.  Other issues, such as the critical relationship between the 

U.S. energy supply (especially oil) and national security, are beyond the scope of this brief. 

 

IINNTTRROODDUUCCTTIIOONN  
 

National security is often characterized as defense against armed attack.  In reality, it is a much broader and more 

complex issue; phenomena such as infectious disease, natural disasters, and climate change all have national security 

implications.  The common factor among these issues is instability.  Maintaining stability both among and within nations 

is a proven means of conflict avoidance; instability is a threat to security. 

 

So while armed attacks have the potential to endanger large numbers of people, this is also true of climate change.  

Many experts agree that projected effects of climate change pose a threat to America’s national security because they 

function as a “threat multiplier for instability” and are interrelated with U.S. dependence on fossil fuels.1 This sentiment 

was recently echoed by the Intelligence Community (IC) in its National Intelligence Assessment on the national security 

impacts of global climate change to 2030.  In his June 2008 Congressional testimony, Thomas Fingar, Deputy Director of 

National Intelligence for Analysis and Chairman of the National Intelligence Council, said, “Climate change alone is 

unlikely to trigger state failure by 2030, but the impacts will worsen existing problems – such as poverty, social tensions, 

environmental degradation, ineffectual leadership, and weak political institutions.”2 

 

RREESSOOUURRCCEE  SSCCAARRCCIITTYY  AANNDD  CCOONNFFLLIICCTT  
 

Access to and availability of natural resources historically has been a source of conflict across countries and cultures. 

Conflicts over water resources currently are linked with persistent poverty and instability in the Middle East, Africa, and 

Asia.  As climatic changes continue, the likelihood of resource conflicts will grow as well. 
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Water access 

An adequate water supply is a basic necessity for human activities such as drinking, irrigation, and sanitation.  By 2025, 

five billion people are projected to live in water stressed countries, even without considering the potential impacts of 

climate change.3   If changes in critical sources of fresh water such as rainfall, snowmelt, and glacial melt are factored 

into projections for water stress – a likely scenario due to a changing climate – the people who already live in water 

stressed countries could see a further reduction in water availability.  In some cases the effects are already visible.  

Experts currently estimate that glaciers, from which 40 percent of the world’s population receives about half of its 

drinking water,4 have been retreating at ever faster rates due to climate change.5   Because they lack the infrastructure 

to deal with water shortages, developing countries are particularly vulnerable to political, economic and social 

instability. 

 

Food production 

Access to food is a critical stability factor.  Climate change threatens to inject instability into food production across the 

globe.  Crop ecologists project that grain production will decrease 10 percent for each 1.8°F increase in temperatures 

above past averages.6   According to the Intergovernmental Panel on Climate Change (IPCC) estimates, some African 

countries’ yields from rain-fed crops could drop by 50 percent by 2020 due to climate impacts.7  Additionally, most of 

the world’s growth in food demand will occur in areas already facing food shortages such as the Indian subcontinent and 

sub-Saharan Africa.   

 

Fresh water and food are just two examples of resources that will be affected by a changing climate.  The degree to 

which societies will experience the negative environmental and socio-economic effects of resource scarcity due to 

climate change depends in large part to their vulnerability to it.  How dependent is a given society on natural resources 

and ecosystem services?  Given a certain level of dependence, how sensitive are the resources to a changing climate? 

What is the capacity of the country to adapt to changes in availability of these resources and services?  Thus, while the 

environmental and socio-economic effects of climate change are projected to be widespread, they will not be uniformly 

distributed because of varying vulnerabilities.  Of central concern for U.S. security, however, is the reality that a majority 

of the resource impacts will be in countries with limited adaptive capacity, potentially making them particularly 

susceptible to the corrosive effects of instability. 

 

EECCOONNOOMMIICC  SSTTRREESSSSEESS  
 

Climate change will have serious implications for national economies and global markets.  While it is impossible to 

attribute economic and state failures to global climate change alone, an increasing number of experts, both scientific 

and military, believe that a changing climate will exacerbate some of the central challenges facing weak economies and 

failing states. 

 

Investment 

Climate change will require dramatic investment in infrastructure – both to preempt its effects and to rebuild 

communities after extreme weather events.  Increasingly powerful and devastating tropical storms, like Hurricane 

Katrina, can be expected to occur as climate change causes ocean temperatures to rise. 8  The damage ensuing from 

such destructive storms is financially overwhelming, and while the United States has the capacity, even if a finite one, to 

invest in prevention and rebuilding efforts, the same cannot be said for much of the developing world.  In 2009, the 

World Bank estimated that developing countries would require $75-100 billion annually during the period 2010-2050 to 

cope with the consequences of climate change.9  
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International markets  

The global financial crisis that took hold in 2009 and continued through 2010 resulted in slower economic growth 

around the world.  As markets slowly recover and financial regulations are reorganized, how the international markets 

respond is of direct relevance to U.S. national security.  Climate change has the potential to disrupt progress, especially 

in emerging economies which are more vulnerable to instability.  Economic disruptions associated with climate change 

will place increased pressure on weak nations which may therefore be unable to provide basic needs and maintain order 

for their citizens.  In his February 2009 testimony before Congress, Director of National Intelligence Admiral Dennis C. 

Blair said, “The United States depends on a smooth-functioning international system ensuring the flow of trade and 

market access to critical raw materials such as oil and gas, and security for its allies and partners.  Climate change could 

affect all of these – domestic stability in a number of key states, the opening of new sea lanes and access to raw 

materials, and the global economy more broadly – with significant geopolitical consequences.”10  This also means that 

the export markets of many countries are likely to be negatively affected. 

 

PPOOPPUULLAATTIIOONN  DDIISSLLOOCCAATTIIOONN  AANNDD  MMIIGGRRAATTIIOONN  
 

Mass migration associated with climate change will challenge the world's political, economic, social and humanitarian 

relief capabilities. For example, a sea level rise of 3 - 15 feet would displace between 150 and 400 million people.11  The 

IPCC projects that sea levels will rise between 7 and 23 inches (0.18 and 0.59 meters) above the 1980-1999 average by 

the end of this century, making it unlikely that these extreme projections will be realized in the near future.12  Regardless 

of their numbers, however, displaced populations from developing countries are expected to move both to urban areas 

in their home countries and to neighbor countries as a temporary home until a move to a developed country with 

superior economic prospects is possible.13  There are three types of migration to consider: 

 

Within a country 

Migration within a single country, from coastlines to cities for example, can result in significant economic changes – both 

positive and negative.  The United States was, for the most part, able to absorb the displacement of people from the 

Gulf Coast after Hurricane Katrina.  Developing countries that lack strong political, social, and economic infrastructures 

are likely to face entirely different effects of major population shifts.   

 

Across an international border 

Environmental destruction is a major driver of migration across international borders.  Such migration can often lead to 

intense political conflict and destabilization for both countries.  The large migration from Bangladesh to India beginning 

in the 1950s, for example, affected both the economy and political context in the regions of India that absorbed this 

population and resulted in violence between natives and migrants.14   The IPCC has estimated that with a 45 centimeter 

(17.7 inch) increase in sea level, 10.9 percent of Bangladesh will be under water and 5.5 million people may be 

displaced.15  As a result, previously existing tensions may be exacerbated if this projected sea level rise does indeed 

occur.   

 

Across large regions of the globe 

A final type of migration involves large regions of the globe.  Europe has experienced such a migration influx from North 

Africa and the Middle East since the 1960s.  The resulting shift in demographics can result in serious tensions along 

social, cultural, or religious lines, as evidenced by the 2005 civil unrest in France.  A forced evacuation of low-lying island 

nations, such as the Maldives, the Republic of the Marshall Islands, Tuvalu and Kiribati, may be necessary if they are 

rendered uninhabitable by a sea level rise of one to two meters (3.2 - 6.5 feet).16
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HHUUMMAANNIITTAARRIIAANN  RREELLIIEEFF  
 

The need for increased international aid is likely to be one of the most significant effects of climate change.  Since the 

1970s, the number of people affected globally by natural disasters has increased by about 50,000 to 60,000 people per 

decade.17  The number of reported disasters has also increased from an average annual total of 90 in the 1970s to 

almost 450 per year in this current decade.  The impetus to provide funding in the wake of such domestic and 

international disasters, which is both moral and strategic, will come under intense scrutiny and pressure given America’s 

own long-term budget scenario. Difficult choices will have to be made over competing trade-offs and priorities.  

Significant aid is likely to be required due to the following effects of climate change: 

 

Weather intensification 

The increased intensity of tropical cyclones, hurricanes, and other extreme weather events will result in greater 

infrastructure damage and economic losses. 

 

Flooding and drought 

It is very likely that there will be more frequent and intense drought and wildfire occurrences as a result of changing 

weather patterns and mid-continental drying.  Because the landmass of the Indian subcontinent is expected to warm, 

scientists anticipate this will heighten the impact of monsoon rains and associated flooding of low-lying areas. 

 

Shifting pattern of disease  

Disease vectors will be altered in a warmer world, causing new worldwide health challenges.  Public health experts 

project that between 90 and 200 million people could become more vulnerable to malaria, 1.4 billion could experience 

greater risk of dengue fever, and the number of children vulnerable to diarrheal diseases – the number one killer of 

children – will increase significantly.18 

 

MMIILLIITTAARRYY  PPRREEPPAARREEDDNNEESSSS  
 

The impacts of climate change on resource competition, economic development, population migration, and 

humanitarian issues will force changes in U.S. use of its military power.  Climate change also will force change in how the 

United States operates its forces around the world; changes will affect ground operations and logistics as well as 

operations at sea and in the air.  Sea level rise threatens large investments in U.S. facilities around the world.  

Desertification and shifts in the availability of water can change logistic patterns drastically for all U.S. forces.  This 

section highlights some of the primary military preparedness issues that will confront the United States as a result of a 

changing climate.  

 

Weapons systems and platforms 

According to CNA’s 2007 report, “Operating equipment in extreme environmental conditions increases maintenance 

requirements – at considerable cost – and dramatically reduces the service life of equipment.”19 Increased 

desertification, rising sea levels, and warmer temperatures in the Middle East, where the United States is projected to 

have a continued presence, will put U.S. military preparedness at risk.  Equipment will require heightened maintenance 

to ensure adequate response times. 

 

Bases threatened by rising sea levels 

A rise in sea level would result in the loss of some strategic forward bases across the globe.  In 2008, the National 

Intelligence Council disclosed that 30 or more U.S. military installations were seriously threatened by rising sea levels.20  
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In particular, bases located on the East Coast of the United States are especially vulnerable to rising sea levels and 

increasingly frequent and powerful hurricanes.  For example, were sea levels to rise by one meter, Norfolk, Virginia, an 

important base of the U.S. Navy, would be flooded.  As U.S. military bases are put at risk, the ability of the military to 

protect the United States will be compromised.21 

 

Military operations 

In addition to the preparedness implications of climate change, severe weather impedes actual operations as well.  

Projected increases in storm intensity threaten to impact military installations situated in hurricane alleys, such as those 

on the East Coast of the United States.  Storms and altered weather patterns can also impact energy supplies that are 

vital to the operation of fixed military operations.  Moreover, the melting of Arctic sea ice is expanding the Northwest 

Passage.  This has significant implications for international resource conflicts, maritime shipping lanes and an increased 

scope for U.S. naval operations.22
 

 

CCOONNCCLLUUSSIIOONN  
 

Most of the public debate regarding climate change focuses on the size of the economic consequences of action and 

how these costs compare to those of inaction.  Hurricane Katrina and other extreme weather events suggest a different 

way of thinking about the issue, in which the human and larger social consequences of these events outweighed the 

aggregate economic costs, at least in the context of a large and resilient U.S. economy.  The concentrated impacts of 

such events, which are likely to be exacerbated by a changing climate, will have important national security implications, 

both in terms of a direct threat as well as broader challenges to U.S. interests in strategically important countries.  At 

home, extreme weather events could put large numbers of people in harm, damage essential infrastructure (including 

military assets), and require mobilization and diversion of military personnel.  Abroad, climate change is likely to 

promote instability in countries of strategic concern, which could lead to refugee and humanitarian crises as well as 

escalations in international conflict over resources, particularly water and food.  
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There is broad scientific consensus that our climate is changing, due primarily to the burning of fossil fuels for energy, 

deforestation, and other human activities that release greenhouse gases into our atmosphere.  The debate surrounding 

climate change action has many facets, with significant attention given to issues such as the global competitiveness of 

American industry, the effect of climate legislation on job growth, and the potential environmental impacts of non-

action.  A frequently overlooked perspective is the impact of climate change on U.S. national security. This issue brief 

attempts to fill that void, examining the national security consequences of rising sea levels and changes in temperature 

and precipitation patterns across the globe. Topics addressed include resource conflict, economic stress, population 

dislocation, humanitarian relief and military preparedness.  Other issues, such as the critical relationship between the 

U.S. energy supply (especially oil) and national security, are beyond the scope of this brief. 

 

IINNTTRROODDUUCCTTIIOONN  
 

National security is often characterized as defense against armed attack.  In reality, it is a much broader and more 

complex issue; phenomena such as infectious disease, natural disasters, and climate change all have national security 

implications.  The common factor among these issues is instability.  Maintaining stability both among and within nations 

is a proven means of conflict avoidance; instability is a threat to security. 

 

So while armed attacks have the potential to endanger large numbers of people, this is also true of climate change.  

Many experts agree that projected effects of climate change pose a threat to America’s national security because they 

function as a “threat multiplier for instability” and are interrelated with U.S. dependence on fossil fuels.1 This sentiment 

was recently echoed by the Intelligence Community (IC) in its National Intelligence Assessment on the national security 

impacts of global climate change to 2030.  In his June 2008 Congressional testimony, Thomas Fingar, Deputy Director of 

National Intelligence for Analysis and Chairman of the National Intelligence Council, said, “Climate change alone is 

unlikely to trigger state failure by 2030, but the impacts will worsen existing problems – such as poverty, social tensions, 

environmental degradation, ineffectual leadership, and weak political institutions.”2 

 

RREESSOOUURRCCEE  SSCCAARRCCIITTYY  AANNDD  CCOONNFFLLIICCTT  
 

Access to and availability of natural resources historically has been a source of conflict across countries and cultures. 

Conflicts over water resources currently are linked with persistent poverty and instability in the Middle East, Africa, and 

Asia.  As climatic changes continue, the likelihood of resource conflicts will grow as well. 

 

  



 

Environmental and Energy Study Institute                                                                                                                                   2 | P a g e  

Water access 

An adequate water supply is a basic necessity for human activities such as drinking, irrigation, and sanitation.  By 2025, 

five billion people are projected to live in water stressed countries, even without considering the potential impacts of 

climate change.3   If changes in critical sources of fresh water such as rainfall, snowmelt, and glacial melt are factored 

into projections for water stress – a likely scenario due to a changing climate – the people who already live in water 

stressed countries could see a further reduction in water availability.  In some cases the effects are already visible.  

Experts currently estimate that glaciers, from which 40 percent of the world’s population receives about half of its 

drinking water,4 have been retreating at ever faster rates due to climate change.5   Because they lack the infrastructure 

to deal with water shortages, developing countries are particularly vulnerable to political, economic and social 

instability. 

 

Food production 

Access to food is a critical stability factor.  Climate change threatens to inject instability into food production across the 

globe.  Crop ecologists project that grain production will decrease 10 percent for each 1.8°F increase in temperatures 

above past averages.6   According to the Intergovernmental Panel on Climate Change (IPCC) estimates, some African 

countries’ yields from rain-fed crops could drop by 50 percent by 2020 due to climate impacts.7  Additionally, most of 

the world’s growth in food demand will occur in areas already facing food shortages such as the Indian subcontinent and 

sub-Saharan Africa.   

 

Fresh water and food are just two examples of resources that will be affected by a changing climate.  The degree to 

which societies will experience the negative environmental and socio-economic effects of resource scarcity due to 

climate change depends in large part to their vulnerability to it.  How dependent is a given society on natural resources 

and ecosystem services?  Given a certain level of dependence, how sensitive are the resources to a changing climate? 

What is the capacity of the country to adapt to changes in availability of these resources and services?  Thus, while the 

environmental and socio-economic effects of climate change are projected to be widespread, they will not be uniformly 

distributed because of varying vulnerabilities.  Of central concern for U.S. security, however, is the reality that a majority 

of the resource impacts will be in countries with limited adaptive capacity, potentially making them particularly 

susceptible to the corrosive effects of instability. 

 

EECCOONNOOMMIICC  SSTTRREESSSSEESS  
 

Climate change will have serious implications for national economies and global markets.  While it is impossible to 

attribute economic and state failures to global climate change alone, an increasing number of experts, both scientific 

and military, believe that a changing climate will exacerbate some of the central challenges facing weak economies and 

failing states. 

 

Investment 

Climate change will require dramatic investment in infrastructure – both to preempt its effects and to rebuild 

communities after extreme weather events.  Increasingly powerful and devastating tropical storms, like Hurricane 

Katrina, can be expected to occur as climate change causes ocean temperatures to rise. 8  The damage ensuing from 

such destructive storms is financially overwhelming, and while the United States has the capacity, even if a finite one, to 

invest in prevention and rebuilding efforts, the same cannot be said for much of the developing world.  In 2009, the 

World Bank estimated that developing countries would require $75-100 billion annually during the period 2010-2050 to 

cope with the consequences of climate change.9  
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International markets  

The global financial crisis that took hold in 2009 and continued through 2010 resulted in slower economic growth 

around the world.  As markets slowly recover and financial regulations are reorganized, how the international markets 

respond is of direct relevance to U.S. national security.  Climate change has the potential to disrupt progress, especially 

in emerging economies which are more vulnerable to instability.  Economic disruptions associated with climate change 

will place increased pressure on weak nations which may therefore be unable to provide basic needs and maintain order 

for their citizens.  In his February 2009 testimony before Congress, Director of National Intelligence Admiral Dennis C. 

Blair said, “The United States depends on a smooth-functioning international system ensuring the flow of trade and 

market access to critical raw materials such as oil and gas, and security for its allies and partners.  Climate change could 

affect all of these – domestic stability in a number of key states, the opening of new sea lanes and access to raw 

materials, and the global economy more broadly – with significant geopolitical consequences.”10  This also means that 

the export markets of many countries are likely to be negatively affected. 

 

PPOOPPUULLAATTIIOONN  DDIISSLLOOCCAATTIIOONN  AANNDD  MMIIGGRRAATTIIOONN  
 

Mass migration associated with climate change will challenge the world's political, economic, social and humanitarian 

relief capabilities. For example, a sea level rise of 3 - 15 feet would displace between 150 and 400 million people.11  The 

IPCC projects that sea levels will rise between 7 and 23 inches (0.18 and 0.59 meters) above the 1980-1999 average by 

the end of this century, making it unlikely that these extreme projections will be realized in the near future.12  Regardless 

of their numbers, however, displaced populations from developing countries are expected to move both to urban areas 

in their home countries and to neighbor countries as a temporary home until a move to a developed country with 

superior economic prospects is possible.13  There are three types of migration to consider: 

 

Within a country 

Migration within a single country, from coastlines to cities for example, can result in significant economic changes – both 

positive and negative.  The United States was, for the most part, able to absorb the displacement of people from the 

Gulf Coast after Hurricane Katrina.  Developing countries that lack strong political, social, and economic infrastructures 

are likely to face entirely different effects of major population shifts.   

 

Across an international border 

Environmental destruction is a major driver of migration across international borders.  Such migration can often lead to 

intense political conflict and destabilization for both countries.  The large migration from Bangladesh to India beginning 

in the 1950s, for example, affected both the economy and political context in the regions of India that absorbed this 

population and resulted in violence between natives and migrants.14   The IPCC has estimated that with a 45 centimeter 

(17.7 inch) increase in sea level, 10.9 percent of Bangladesh will be under water and 5.5 million people may be 

displaced.15  As a result, previously existing tensions may be exacerbated if this projected sea level rise does indeed 

occur.   

 

Across large regions of the globe 

A final type of migration involves large regions of the globe.  Europe has experienced such a migration influx from North 

Africa and the Middle East since the 1960s.  The resulting shift in demographics can result in serious tensions along 

social, cultural, or religious lines, as evidenced by the 2005 civil unrest in France.  A forced evacuation of low-lying island 

nations, such as the Maldives, the Republic of the Marshall Islands, Tuvalu and Kiribati, may be necessary if they are 

rendered uninhabitable by a sea level rise of one to two meters (3.2 - 6.5 feet).16
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HHUUMMAANNIITTAARRIIAANN  RREELLIIEEFF  
 

The need for increased international aid is likely to be one of the most significant effects of climate change.  Since the 

1970s, the number of people affected globally by natural disasters has increased by about 50,000 to 60,000 people per 

decade.17  The number of reported disasters has also increased from an average annual total of 90 in the 1970s to 

almost 450 per year in this current decade.  The impetus to provide funding in the wake of such domestic and 

international disasters, which is both moral and strategic, will come under intense scrutiny and pressure given America’s 

own long-term budget scenario. Difficult choices will have to be made over competing trade-offs and priorities.  

Significant aid is likely to be required due to the following effects of climate change: 

 

Weather intensification 

The increased intensity of tropical cyclones, hurricanes, and other extreme weather events will result in greater 

infrastructure damage and economic losses. 

 

Flooding and drought 

It is very likely that there will be more frequent and intense drought and wildfire occurrences as a result of changing 

weather patterns and mid-continental drying.  Because the landmass of the Indian subcontinent is expected to warm, 

scientists anticipate this will heighten the impact of monsoon rains and associated flooding of low-lying areas. 

 

Shifting pattern of disease  

Disease vectors will be altered in a warmer world, causing new worldwide health challenges.  Public health experts 

project that between 90 and 200 million people could become more vulnerable to malaria, 1.4 billion could experience 

greater risk of dengue fever, and the number of children vulnerable to diarrheal diseases – the number one killer of 

children – will increase significantly.18 

 

MMIILLIITTAARRYY  PPRREEPPAARREEDDNNEESSSS  
 

The impacts of climate change on resource competition, economic development, population migration, and 

humanitarian issues will force changes in U.S. use of its military power.  Climate change also will force change in how the 

United States operates its forces around the world; changes will affect ground operations and logistics as well as 

operations at sea and in the air.  Sea level rise threatens large investments in U.S. facilities around the world.  

Desertification and shifts in the availability of water can change logistic patterns drastically for all U.S. forces.  This 

section highlights some of the primary military preparedness issues that will confront the United States as a result of a 

changing climate.  

 

Weapons systems and platforms 

According to CNA’s 2007 report, “Operating equipment in extreme environmental conditions increases maintenance 

requirements – at considerable cost – and dramatically reduces the service life of equipment.”19 Increased 

desertification, rising sea levels, and warmer temperatures in the Middle East, where the United States is projected to 

have a continued presence, will put U.S. military preparedness at risk.  Equipment will require heightened maintenance 

to ensure adequate response times. 

 

Bases threatened by rising sea levels 

A rise in sea level would result in the loss of some strategic forward bases across the globe.  In 2008, the National 

Intelligence Council disclosed that 30 or more U.S. military installations were seriously threatened by rising sea levels.20  
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In particular, bases located on the East Coast of the United States are especially vulnerable to rising sea levels and 

increasingly frequent and powerful hurricanes.  For example, were sea levels to rise by one meter, Norfolk, Virginia, an 

important base of the U.S. Navy, would be flooded.  As U.S. military bases are put at risk, the ability of the military to 

protect the United States will be compromised.21 

 

Military operations 

In addition to the preparedness implications of climate change, severe weather impedes actual operations as well.  

Projected increases in storm intensity threaten to impact military installations situated in hurricane alleys, such as those 

on the East Coast of the United States.  Storms and altered weather patterns can also impact energy supplies that are 

vital to the operation of fixed military operations.  Moreover, the melting of Arctic sea ice is expanding the Northwest 

Passage.  This has significant implications for international resource conflicts, maritime shipping lanes and an increased 

scope for U.S. naval operations.22
 

 

CCOONNCCLLUUSSIIOONN  
 

Most of the public debate regarding climate change focuses on the size of the economic consequences of action and 

how these costs compare to those of inaction.  Hurricane Katrina and other extreme weather events suggest a different 

way of thinking about the issue, in which the human and larger social consequences of these events outweighed the 

aggregate economic costs, at least in the context of a large and resilient U.S. economy.  The concentrated impacts of 

such events, which are likely to be exacerbated by a changing climate, will have important national security implications, 

both in terms of a direct threat as well as broader challenges to U.S. interests in strategically important countries.  At 

home, extreme weather events could put large numbers of people in harm, damage essential infrastructure (including 

military assets), and require mobilization and diversion of military personnel.  Abroad, climate change is likely to 

promote instability in countries of strategic concern, which could lead to refugee and humanitarian crises as well as 

escalations in international conflict over resources, particularly water and food.  
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There is broad scientific consensus that our climate is changing, due primarily to the burning of fossil fuels for energy, 

deforestation, and other human activities that release greenhouse gases into our atmosphere.  The debate surrounding 

climate change action has many facets, with significant attention given to issues such as the global competitiveness of 

American industry, the effect of climate legislation on job growth, and the potential environmental impacts of non-

action.  A frequently overlooked perspective is the impact of climate change on U.S. national security. This issue brief 

attempts to fill that void, examining the national security consequences of rising sea levels and changes in temperature 

and precipitation patterns across the globe. Topics addressed include resource conflict, economic stress, population 

dislocation, humanitarian relief and military preparedness.  Other issues, such as the critical relationship between the 

U.S. energy supply (especially oil) and national security, are beyond the scope of this brief. 

 

IINNTTRROODDUUCCTTIIOONN  
 

National security is often characterized as defense against armed attack.  In reality, it is a much broader and more 

complex issue; phenomena such as infectious disease, natural disasters, and climate change all have national security 

implications.  The common factor among these issues is instability.  Maintaining stability both among and within nations 

is a proven means of conflict avoidance; instability is a threat to security. 

 

So while armed attacks have the potential to endanger large numbers of people, this is also true of climate change.  

Many experts agree that projected effects of climate change pose a threat to America’s national security because they 

function as a “threat multiplier for instability” and are interrelated with U.S. dependence on fossil fuels.1 This sentiment 

was recently echoed by the Intelligence Community (IC) in its National Intelligence Assessment on the national security 

impacts of global climate change to 2030.  In his June 2008 Congressional testimony, Thomas Fingar, Deputy Director of 

National Intelligence for Analysis and Chairman of the National Intelligence Council, said, “Climate change alone is 

unlikely to trigger state failure by 2030, but the impacts will worsen existing problems – such as poverty, social tensions, 

environmental degradation, ineffectual leadership, and weak political institutions.”2 

 

RREESSOOUURRCCEE  SSCCAARRCCIITTYY  AANNDD  CCOONNFFLLIICCTT  
 

Access to and availability of natural resources historically has been a source of conflict across countries and cultures. 

Conflicts over water resources currently are linked with persistent poverty and instability in the Middle East, Africa, and 

Asia.  As climatic changes continue, the likelihood of resource conflicts will grow as well. 
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Water access 

An adequate water supply is a basic necessity for human activities such as drinking, irrigation, and sanitation.  By 2025, 

five billion people are projected to live in water stressed countries, even without considering the potential impacts of 

climate change.3   If changes in critical sources of fresh water such as rainfall, snowmelt, and glacial melt are factored 

into projections for water stress – a likely scenario due to a changing climate – the people who already live in water 

stressed countries could see a further reduction in water availability.  In some cases the effects are already visible.  

Experts currently estimate that glaciers, from which 40 percent of the world’s population receives about half of its 

drinking water,4 have been retreating at ever faster rates due to climate change.5   Because they lack the infrastructure 

to deal with water shortages, developing countries are particularly vulnerable to political, economic and social 

instability. 

 

Food production 

Access to food is a critical stability factor.  Climate change threatens to inject instability into food production across the 

globe.  Crop ecologists project that grain production will decrease 10 percent for each 1.8°F increase in temperatures 

above past averages.6   According to the Intergovernmental Panel on Climate Change (IPCC) estimates, some African 

countries’ yields from rain-fed crops could drop by 50 percent by 2020 due to climate impacts.7  Additionally, most of 

the world’s growth in food demand will occur in areas already facing food shortages such as the Indian subcontinent and 

sub-Saharan Africa.   

 

Fresh water and food are just two examples of resources that will be affected by a changing climate.  The degree to 

which societies will experience the negative environmental and socio-economic effects of resource scarcity due to 

climate change depends in large part to their vulnerability to it.  How dependent is a given society on natural resources 

and ecosystem services?  Given a certain level of dependence, how sensitive are the resources to a changing climate? 

What is the capacity of the country to adapt to changes in availability of these resources and services?  Thus, while the 

environmental and socio-economic effects of climate change are projected to be widespread, they will not be uniformly 

distributed because of varying vulnerabilities.  Of central concern for U.S. security, however, is the reality that a majority 

of the resource impacts will be in countries with limited adaptive capacity, potentially making them particularly 

susceptible to the corrosive effects of instability. 

 

EECCOONNOOMMIICC  SSTTRREESSSSEESS  
 

Climate change will have serious implications for national economies and global markets.  While it is impossible to 

attribute economic and state failures to global climate change alone, an increasing number of experts, both scientific 

and military, believe that a changing climate will exacerbate some of the central challenges facing weak economies and 

failing states. 

 

Investment 

Climate change will require dramatic investment in infrastructure – both to preempt its effects and to rebuild 

communities after extreme weather events.  Increasingly powerful and devastating tropical storms, like Hurricane 

Katrina, can be expected to occur as climate change causes ocean temperatures to rise. 8  The damage ensuing from 

such destructive storms is financially overwhelming, and while the United States has the capacity, even if a finite one, to 

invest in prevention and rebuilding efforts, the same cannot be said for much of the developing world.  In 2009, the 

World Bank estimated that developing countries would require $75-100 billion annually during the period 2010-2050 to 

cope with the consequences of climate change.9  
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International markets  

The global financial crisis that took hold in 2009 and continued through 2010 resulted in slower economic growth 

around the world.  As markets slowly recover and financial regulations are reorganized, how the international markets 

respond is of direct relevance to U.S. national security.  Climate change has the potential to disrupt progress, especially 

in emerging economies which are more vulnerable to instability.  Economic disruptions associated with climate change 

will place increased pressure on weak nations which may therefore be unable to provide basic needs and maintain order 

for their citizens.  In his February 2009 testimony before Congress, Director of National Intelligence Admiral Dennis C. 

Blair said, “The United States depends on a smooth-functioning international system ensuring the flow of trade and 

market access to critical raw materials such as oil and gas, and security for its allies and partners.  Climate change could 

affect all of these – domestic stability in a number of key states, the opening of new sea lanes and access to raw 

materials, and the global economy more broadly – with significant geopolitical consequences.”10  This also means that 

the export markets of many countries are likely to be negatively affected. 

 

PPOOPPUULLAATTIIOONN  DDIISSLLOOCCAATTIIOONN  AANNDD  MMIIGGRRAATTIIOONN  
 

Mass migration associated with climate change will challenge the world's political, economic, social and humanitarian 

relief capabilities. For example, a sea level rise of 3 - 15 feet would displace between 150 and 400 million people.11  The 

IPCC projects that sea levels will rise between 7 and 23 inches (0.18 and 0.59 meters) above the 1980-1999 average by 

the end of this century, making it unlikely that these extreme projections will be realized in the near future.12  Regardless 

of their numbers, however, displaced populations from developing countries are expected to move both to urban areas 

in their home countries and to neighbor countries as a temporary home until a move to a developed country with 

superior economic prospects is possible.13  There are three types of migration to consider: 

 

Within a country 

Migration within a single country, from coastlines to cities for example, can result in significant economic changes – both 

positive and negative.  The United States was, for the most part, able to absorb the displacement of people from the 

Gulf Coast after Hurricane Katrina.  Developing countries that lack strong political, social, and economic infrastructures 

are likely to face entirely different effects of major population shifts.   

 

Across an international border 

Environmental destruction is a major driver of migration across international borders.  Such migration can often lead to 

intense political conflict and destabilization for both countries.  The large migration from Bangladesh to India beginning 

in the 1950s, for example, affected both the economy and political context in the regions of India that absorbed this 

population and resulted in violence between natives and migrants.14   The IPCC has estimated that with a 45 centimeter 

(17.7 inch) increase in sea level, 10.9 percent of Bangladesh will be under water and 5.5 million people may be 

displaced.15  As a result, previously existing tensions may be exacerbated if this projected sea level rise does indeed 

occur.   

 

Across large regions of the globe 

A final type of migration involves large regions of the globe.  Europe has experienced such a migration influx from North 

Africa and the Middle East since the 1960s.  The resulting shift in demographics can result in serious tensions along 

social, cultural, or religious lines, as evidenced by the 2005 civil unrest in France.  A forced evacuation of low-lying island 

nations, such as the Maldives, the Republic of the Marshall Islands, Tuvalu and Kiribati, may be necessary if they are 

rendered uninhabitable by a sea level rise of one to two meters (3.2 - 6.5 feet).16
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HHUUMMAANNIITTAARRIIAANN  RREELLIIEEFF  
 

The need for increased international aid is likely to be one of the most significant effects of climate change.  Since the 

1970s, the number of people affected globally by natural disasters has increased by about 50,000 to 60,000 people per 

decade.17  The number of reported disasters has also increased from an average annual total of 90 in the 1970s to 

almost 450 per year in this current decade.  The impetus to provide funding in the wake of such domestic and 

international disasters, which is both moral and strategic, will come under intense scrutiny and pressure given America’s 

own long-term budget scenario. Difficult choices will have to be made over competing trade-offs and priorities.  

Significant aid is likely to be required due to the following effects of climate change: 

 

Weather intensification 

The increased intensity of tropical cyclones, hurricanes, and other extreme weather events will result in greater 

infrastructure damage and economic losses. 

 

Flooding and drought 

It is very likely that there will be more frequent and intense drought and wildfire occurrences as a result of changing 

weather patterns and mid-continental drying.  Because the landmass of the Indian subcontinent is expected to warm, 

scientists anticipate this will heighten the impact of monsoon rains and associated flooding of low-lying areas. 

 

Shifting pattern of disease  

Disease vectors will be altered in a warmer world, causing new worldwide health challenges.  Public health experts 

project that between 90 and 200 million people could become more vulnerable to malaria, 1.4 billion could experience 

greater risk of dengue fever, and the number of children vulnerable to diarrheal diseases – the number one killer of 

children – will increase significantly.18 

 

MMIILLIITTAARRYY  PPRREEPPAARREEDDNNEESSSS  
 

The impacts of climate change on resource competition, economic development, population migration, and 

humanitarian issues will force changes in U.S. use of its military power.  Climate change also will force change in how the 

United States operates its forces around the world; changes will affect ground operations and logistics as well as 

operations at sea and in the air.  Sea level rise threatens large investments in U.S. facilities around the world.  

Desertification and shifts in the availability of water can change logistic patterns drastically for all U.S. forces.  This 

section highlights some of the primary military preparedness issues that will confront the United States as a result of a 

changing climate.  

 

Weapons systems and platforms 

According to CNA’s 2007 report, “Operating equipment in extreme environmental conditions increases maintenance 

requirements – at considerable cost – and dramatically reduces the service life of equipment.”19 Increased 

desertification, rising sea levels, and warmer temperatures in the Middle East, where the United States is projected to 

have a continued presence, will put U.S. military preparedness at risk.  Equipment will require heightened maintenance 

to ensure adequate response times. 

 

Bases threatened by rising sea levels 

A rise in sea level would result in the loss of some strategic forward bases across the globe.  In 2008, the National 

Intelligence Council disclosed that 30 or more U.S. military installations were seriously threatened by rising sea levels.20  
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In particular, bases located on the East Coast of the United States are especially vulnerable to rising sea levels and 

increasingly frequent and powerful hurricanes.  For example, were sea levels to rise by one meter, Norfolk, Virginia, an 

important base of the U.S. Navy, would be flooded.  As U.S. military bases are put at risk, the ability of the military to 

protect the United States will be compromised.21 

 

Military operations 

In addition to the preparedness implications of climate change, severe weather impedes actual operations as well.  

Projected increases in storm intensity threaten to impact military installations situated in hurricane alleys, such as those 

on the East Coast of the United States.  Storms and altered weather patterns can also impact energy supplies that are 

vital to the operation of fixed military operations.  Moreover, the melting of Arctic sea ice is expanding the Northwest 

Passage.  This has significant implications for international resource conflicts, maritime shipping lanes and an increased 

scope for U.S. naval operations.22
 

 

CCOONNCCLLUUSSIIOONN  
 

Most of the public debate regarding climate change focuses on the size of the economic consequences of action and 

how these costs compare to those of inaction.  Hurricane Katrina and other extreme weather events suggest a different 

way of thinking about the issue, in which the human and larger social consequences of these events outweighed the 

aggregate economic costs, at least in the context of a large and resilient U.S. economy.  The concentrated impacts of 

such events, which are likely to be exacerbated by a changing climate, will have important national security implications, 

both in terms of a direct threat as well as broader challenges to U.S. interests in strategically important countries.  At 

home, extreme weather events could put large numbers of people in harm, damage essential infrastructure (including 

military assets), and require mobilization and diversion of military personnel.  Abroad, climate change is likely to 

promote instability in countries of strategic concern, which could lead to refugee and humanitarian crises as well as 

escalations in international conflict over resources, particularly water and food.  
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There is broad scientific consensus that our climate is changing, due primarily to the burning of fossil fuels for energy, 

deforestation, and other human activities that release greenhouse gases into our atmosphere.  The debate surrounding 

climate change action has many facets, with significant attention given to issues such as the global competitiveness of 

American industry, the effect of climate legislation on job growth, and the potential environmental impacts of non-

action.  A frequently overlooked perspective is the impact of climate change on U.S. national security. This issue brief 

attempts to fill that void, examining the national security consequences of rising sea levels and changes in temperature 

and precipitation patterns across the globe. Topics addressed include resource conflict, economic stress, population 

dislocation, humanitarian relief and military preparedness.  Other issues, such as the critical relationship between the 

U.S. energy supply (especially oil) and national security, are beyond the scope of this brief. 

 

IINNTTRROODDUUCCTTIIOONN  
 

National security is often characterized as defense against armed attack.  In reality, it is a much broader and more 

complex issue; phenomena such as infectious disease, natural disasters, and climate change all have national security 

implications.  The common factor among these issues is instability.  Maintaining stability both among and within nations 

is a proven means of conflict avoidance; instability is a threat to security. 

 

So while armed attacks have the potential to endanger large numbers of people, this is also true of climate change.  

Many experts agree that projected effects of climate change pose a threat to America’s national security because they 

function as a “threat multiplier for instability” and are interrelated with U.S. dependence on fossil fuels.1 This sentiment 

was recently echoed by the Intelligence Community (IC) in its National Intelligence Assessment on the national security 

impacts of global climate change to 2030.  In his June 2008 Congressional testimony, Thomas Fingar, Deputy Director of 

National Intelligence for Analysis and Chairman of the National Intelligence Council, said, “Climate change alone is 

unlikely to trigger state failure by 2030, but the impacts will worsen existing problems – such as poverty, social tensions, 

environmental degradation, ineffectual leadership, and weak political institutions.”2 

 

RREESSOOUURRCCEE  SSCCAARRCCIITTYY  AANNDD  CCOONNFFLLIICCTT  
 

Access to and availability of natural resources historically has been a source of conflict across countries and cultures. 

Conflicts over water resources currently are linked with persistent poverty and instability in the Middle East, Africa, and 

Asia.  As climatic changes continue, the likelihood of resource conflicts will grow as well. 
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Water access 

An adequate water supply is a basic necessity for human activities such as drinking, irrigation, and sanitation.  By 2025, 

five billion people are projected to live in water stressed countries, even without considering the potential impacts of 

climate change.3   If changes in critical sources of fresh water such as rainfall, snowmelt, and glacial melt are factored 

into projections for water stress – a likely scenario due to a changing climate – the people who already live in water 

stressed countries could see a further reduction in water availability.  In some cases the effects are already visible.  

Experts currently estimate that glaciers, from which 40 percent of the world’s population receives about half of its 

drinking water,4 have been retreating at ever faster rates due to climate change.5   Because they lack the infrastructure 

to deal with water shortages, developing countries are particularly vulnerable to political, economic and social 

instability. 

 

Food production 

Access to food is a critical stability factor.  Climate change threatens to inject instability into food production across the 

globe.  Crop ecologists project that grain production will decrease 10 percent for each 1.8°F increase in temperatures 

above past averages.6   According to the Intergovernmental Panel on Climate Change (IPCC) estimates, some African 

countries’ yields from rain-fed crops could drop by 50 percent by 2020 due to climate impacts.7  Additionally, most of 

the world’s growth in food demand will occur in areas already facing food shortages such as the Indian subcontinent and 

sub-Saharan Africa.   

 

Fresh water and food are just two examples of resources that will be affected by a changing climate.  The degree to 

which societies will experience the negative environmental and socio-economic effects of resource scarcity due to 

climate change depends in large part to their vulnerability to it.  How dependent is a given society on natural resources 

and ecosystem services?  Given a certain level of dependence, how sensitive are the resources to a changing climate? 

What is the capacity of the country to adapt to changes in availability of these resources and services?  Thus, while the 

environmental and socio-economic effects of climate change are projected to be widespread, they will not be uniformly 

distributed because of varying vulnerabilities.  Of central concern for U.S. security, however, is the reality that a majority 

of the resource impacts will be in countries with limited adaptive capacity, potentially making them particularly 

susceptible to the corrosive effects of instability. 

 

EECCOONNOOMMIICC  SSTTRREESSSSEESS  
 

Climate change will have serious implications for national economies and global markets.  While it is impossible to 

attribute economic and state failures to global climate change alone, an increasing number of experts, both scientific 

and military, believe that a changing climate will exacerbate some of the central challenges facing weak economies and 

failing states. 

 

Investment 

Climate change will require dramatic investment in infrastructure – both to preempt its effects and to rebuild 

communities after extreme weather events.  Increasingly powerful and devastating tropical storms, like Hurricane 

Katrina, can be expected to occur as climate change causes ocean temperatures to rise. 8  The damage ensuing from 

such destructive storms is financially overwhelming, and while the United States has the capacity, even if a finite one, to 

invest in prevention and rebuilding efforts, the same cannot be said for much of the developing world.  In 2009, the 

World Bank estimated that developing countries would require $75-100 billion annually during the period 2010-2050 to 

cope with the consequences of climate change.9  
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International markets  

The global financial crisis that took hold in 2009 and continued through 2010 resulted in slower economic growth 

around the world.  As markets slowly recover and financial regulations are reorganized, how the international markets 

respond is of direct relevance to U.S. national security.  Climate change has the potential to disrupt progress, especially 

in emerging economies which are more vulnerable to instability.  Economic disruptions associated with climate change 

will place increased pressure on weak nations which may therefore be unable to provide basic needs and maintain order 

for their citizens.  In his February 2009 testimony before Congress, Director of National Intelligence Admiral Dennis C. 

Blair said, “The United States depends on a smooth-functioning international system ensuring the flow of trade and 

market access to critical raw materials such as oil and gas, and security for its allies and partners.  Climate change could 

affect all of these – domestic stability in a number of key states, the opening of new sea lanes and access to raw 

materials, and the global economy more broadly – with significant geopolitical consequences.”10  This also means that 

the export markets of many countries are likely to be negatively affected. 

 

PPOOPPUULLAATTIIOONN  DDIISSLLOOCCAATTIIOONN  AANNDD  MMIIGGRRAATTIIOONN  
 

Mass migration associated with climate change will challenge the world's political, economic, social and humanitarian 

relief capabilities. For example, a sea level rise of 3 - 15 feet would displace between 150 and 400 million people.11  The 

IPCC projects that sea levels will rise between 7 and 23 inches (0.18 and 0.59 meters) above the 1980-1999 average by 

the end of this century, making it unlikely that these extreme projections will be realized in the near future.12  Regardless 

of their numbers, however, displaced populations from developing countries are expected to move both to urban areas 

in their home countries and to neighbor countries as a temporary home until a move to a developed country with 

superior economic prospects is possible.13  There are three types of migration to consider: 

 

Within a country 

Migration within a single country, from coastlines to cities for example, can result in significant economic changes – both 

positive and negative.  The United States was, for the most part, able to absorb the displacement of people from the 

Gulf Coast after Hurricane Katrina.  Developing countries that lack strong political, social, and economic infrastructures 

are likely to face entirely different effects of major population shifts.   

 

Across an international border 

Environmental destruction is a major driver of migration across international borders.  Such migration can often lead to 

intense political conflict and destabilization for both countries.  The large migration from Bangladesh to India beginning 

in the 1950s, for example, affected both the economy and political context in the regions of India that absorbed this 

population and resulted in violence between natives and migrants.14   The IPCC has estimated that with a 45 centimeter 

(17.7 inch) increase in sea level, 10.9 percent of Bangladesh will be under water and 5.5 million people may be 

displaced.15  As a result, previously existing tensions may be exacerbated if this projected sea level rise does indeed 

occur.   

 

Across large regions of the globe 

A final type of migration involves large regions of the globe.  Europe has experienced such a migration influx from North 

Africa and the Middle East since the 1960s.  The resulting shift in demographics can result in serious tensions along 

social, cultural, or religious lines, as evidenced by the 2005 civil unrest in France.  A forced evacuation of low-lying island 

nations, such as the Maldives, the Republic of the Marshall Islands, Tuvalu and Kiribati, may be necessary if they are 

rendered uninhabitable by a sea level rise of one to two meters (3.2 - 6.5 feet).16
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HHUUMMAANNIITTAARRIIAANN  RREELLIIEEFF  
 

The need for increased international aid is likely to be one of the most significant effects of climate change.  Since the 

1970s, the number of people affected globally by natural disasters has increased by about 50,000 to 60,000 people per 

decade.17  The number of reported disasters has also increased from an average annual total of 90 in the 1970s to 

almost 450 per year in this current decade.  The impetus to provide funding in the wake of such domestic and 

international disasters, which is both moral and strategic, will come under intense scrutiny and pressure given America’s 

own long-term budget scenario. Difficult choices will have to be made over competing trade-offs and priorities.  

Significant aid is likely to be required due to the following effects of climate change: 

 

Weather intensification 

The increased intensity of tropical cyclones, hurricanes, and other extreme weather events will result in greater 

infrastructure damage and economic losses. 

 

Flooding and drought 

It is very likely that there will be more frequent and intense drought and wildfire occurrences as a result of changing 

weather patterns and mid-continental drying.  Because the landmass of the Indian subcontinent is expected to warm, 

scientists anticipate this will heighten the impact of monsoon rains and associated flooding of low-lying areas. 

 

Shifting pattern of disease  

Disease vectors will be altered in a warmer world, causing new worldwide health challenges.  Public health experts 

project that between 90 and 200 million people could become more vulnerable to malaria, 1.4 billion could experience 

greater risk of dengue fever, and the number of children vulnerable to diarrheal diseases – the number one killer of 

children – will increase significantly.18 

 

MMIILLIITTAARRYY  PPRREEPPAARREEDDNNEESSSS  
 

The impacts of climate change on resource competition, economic development, population migration, and 

humanitarian issues will force changes in U.S. use of its military power.  Climate change also will force change in how the 

United States operates its forces around the world; changes will affect ground operations and logistics as well as 

operations at sea and in the air.  Sea level rise threatens large investments in U.S. facilities around the world.  

Desertification and shifts in the availability of water can change logistic patterns drastically for all U.S. forces.  This 

section highlights some of the primary military preparedness issues that will confront the United States as a result of a 

changing climate.  

 

Weapons systems and platforms 

According to CNA’s 2007 report, “Operating equipment in extreme environmental conditions increases maintenance 

requirements – at considerable cost – and dramatically reduces the service life of equipment.”19 Increased 

desertification, rising sea levels, and warmer temperatures in the Middle East, where the United States is projected to 

have a continued presence, will put U.S. military preparedness at risk.  Equipment will require heightened maintenance 

to ensure adequate response times. 

 

Bases threatened by rising sea levels 

A rise in sea level would result in the loss of some strategic forward bases across the globe.  In 2008, the National 

Intelligence Council disclosed that 30 or more U.S. military installations were seriously threatened by rising sea levels.20  
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In particular, bases located on the East Coast of the United States are especially vulnerable to rising sea levels and 

increasingly frequent and powerful hurricanes.  For example, were sea levels to rise by one meter, Norfolk, Virginia, an 

important base of the U.S. Navy, would be flooded.  As U.S. military bases are put at risk, the ability of the military to 

protect the United States will be compromised.21 

 

Military operations 

In addition to the preparedness implications of climate change, severe weather impedes actual operations as well.  

Projected increases in storm intensity threaten to impact military installations situated in hurricane alleys, such as those 

on the East Coast of the United States.  Storms and altered weather patterns can also impact energy supplies that are 

vital to the operation of fixed military operations.  Moreover, the melting of Arctic sea ice is expanding the Northwest 

Passage.  This has significant implications for international resource conflicts, maritime shipping lanes and an increased 

scope for U.S. naval operations.22
 

 

CCOONNCCLLUUSSIIOONN  
 

Most of the public debate regarding climate change focuses on the size of the economic consequences of action and 

how these costs compare to those of inaction.  Hurricane Katrina and other extreme weather events suggest a different 

way of thinking about the issue, in which the human and larger social consequences of these events outweighed the 

aggregate economic costs, at least in the context of a large and resilient U.S. economy.  The concentrated impacts of 

such events, which are likely to be exacerbated by a changing climate, will have important national security implications, 

both in terms of a direct threat as well as broader challenges to U.S. interests in strategically important countries.  At 

home, extreme weather events could put large numbers of people in harm, damage essential infrastructure (including 

military assets), and require mobilization and diversion of military personnel.  Abroad, climate change is likely to 

promote instability in countries of strategic concern, which could lead to refugee and humanitarian crises as well as 

escalations in international conflict over resources, particularly water and food.  
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Climate Change Impacts and National Security 
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There is broad scientific consensus that our climate is changing, due primarily to the burning of fossil fuels for energy, 

deforestation, and other human activities that release greenhouse gases into our atmosphere.  The debate surrounding 

climate change action has many facets, with significant attention given to issues such as the global competitiveness of 

American industry, the effect of climate legislation on job growth, and the potential environmental impacts of non-

action.  A frequently overlooked perspective is the impact of climate change on U.S. national security. This issue brief 

attempts to fill that void, examining the national security consequences of rising sea levels and changes in temperature 

and precipitation patterns across the globe. Topics addressed include resource conflict, economic stress, population 

dislocation, humanitarian relief and military preparedness.  Other issues, such as the critical relationship between the 

U.S. energy supply (especially oil) and national security, are beyond the scope of this brief. 

 

IINNTTRROODDUUCCTTIIOONN  
 

National security is often characterized as defense against armed attack.  In reality, it is a much broader and more 

complex issue; phenomena such as infectious disease, natural disasters, and climate change all have national security 

implications.  The common factor among these issues is instability.  Maintaining stability both among and within nations 

is a proven means of conflict avoidance; instability is a threat to security. 

 

So while armed attacks have the potential to endanger large numbers of people, this is also true of climate change.  

Many experts agree that projected effects of climate change pose a threat to America’s national security because they 

function as a “threat multiplier for instability” and are interrelated with U.S. dependence on fossil fuels.1 This sentiment 

was recently echoed by the Intelligence Community (IC) in its National Intelligence Assessment on the national security 

impacts of global climate change to 2030.  In his June 2008 Congressional testimony, Thomas Fingar, Deputy Director of 

National Intelligence for Analysis and Chairman of the National Intelligence Council, said, “Climate change alone is 

unlikely to trigger state failure by 2030, but the impacts will worsen existing problems – such as poverty, social tensions, 

environmental degradation, ineffectual leadership, and weak political institutions.”2 

 

RREESSOOUURRCCEE  SSCCAARRCCIITTYY  AANNDD  CCOONNFFLLIICCTT  
 

Access to and availability of natural resources historically has been a source of conflict across countries and cultures. 

Conflicts over water resources currently are linked with persistent poverty and instability in the Middle East, Africa, and 

Asia.  As climatic changes continue, the likelihood of resource conflicts will grow as well. 
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Water access 

An adequate water supply is a basic necessity for human activities such as drinking, irrigation, and sanitation.  By 2025, 

five billion people are projected to live in water stressed countries, even without considering the potential impacts of 

climate change.3   If changes in critical sources of fresh water such as rainfall, snowmelt, and glacial melt are factored 

into projections for water stress – a likely scenario due to a changing climate – the people who already live in water 

stressed countries could see a further reduction in water availability.  In some cases the effects are already visible.  

Experts currently estimate that glaciers, from which 40 percent of the world’s population receives about half of its 

drinking water,4 have been retreating at ever faster rates due to climate change.5   Because they lack the infrastructure 

to deal with water shortages, developing countries are particularly vulnerable to political, economic and social 

instability. 

 

Food production 

Access to food is a critical stability factor.  Climate change threatens to inject instability into food production across the 

globe.  Crop ecologists project that grain production will decrease 10 percent for each 1.8°F increase in temperatures 

above past averages.6   According to the Intergovernmental Panel on Climate Change (IPCC) estimates, some African 

countries’ yields from rain-fed crops could drop by 50 percent by 2020 due to climate impacts.7  Additionally, most of 

the world’s growth in food demand will occur in areas already facing food shortages such as the Indian subcontinent and 

sub-Saharan Africa.   

 

Fresh water and food are just two examples of resources that will be affected by a changing climate.  The degree to 

which societies will experience the negative environmental and socio-economic effects of resource scarcity due to 

climate change depends in large part to their vulnerability to it.  How dependent is a given society on natural resources 

and ecosystem services?  Given a certain level of dependence, how sensitive are the resources to a changing climate? 

What is the capacity of the country to adapt to changes in availability of these resources and services?  Thus, while the 

environmental and socio-economic effects of climate change are projected to be widespread, they will not be uniformly 

distributed because of varying vulnerabilities.  Of central concern for U.S. security, however, is the reality that a majority 

of the resource impacts will be in countries with limited adaptive capacity, potentially making them particularly 

susceptible to the corrosive effects of instability. 

 

EECCOONNOOMMIICC  SSTTRREESSSSEESS  
 

Climate change will have serious implications for national economies and global markets.  While it is impossible to 

attribute economic and state failures to global climate change alone, an increasing number of experts, both scientific 

and military, believe that a changing climate will exacerbate some of the central challenges facing weak economies and 

failing states. 

 

Investment 

Climate change will require dramatic investment in infrastructure – both to preempt its effects and to rebuild 

communities after extreme weather events.  Increasingly powerful and devastating tropical storms, like Hurricane 

Katrina, can be expected to occur as climate change causes ocean temperatures to rise. 8  The damage ensuing from 

such destructive storms is financially overwhelming, and while the United States has the capacity, even if a finite one, to 

invest in prevention and rebuilding efforts, the same cannot be said for much of the developing world.  In 2009, the 

World Bank estimated that developing countries would require $75-100 billion annually during the period 2010-2050 to 

cope with the consequences of climate change.9  
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International markets  

The global financial crisis that took hold in 2009 and continued through 2010 resulted in slower economic growth 

around the world.  As markets slowly recover and financial regulations are reorganized, how the international markets 

respond is of direct relevance to U.S. national security.  Climate change has the potential to disrupt progress, especially 

in emerging economies which are more vulnerable to instability.  Economic disruptions associated with climate change 

will place increased pressure on weak nations which may therefore be unable to provide basic needs and maintain order 

for their citizens.  In his February 2009 testimony before Congress, Director of National Intelligence Admiral Dennis C. 

Blair said, “The United States depends on a smooth-functioning international system ensuring the flow of trade and 

market access to critical raw materials such as oil and gas, and security for its allies and partners.  Climate change could 

affect all of these – domestic stability in a number of key states, the opening of new sea lanes and access to raw 

materials, and the global economy more broadly – with significant geopolitical consequences.”10  This also means that 

the export markets of many countries are likely to be negatively affected. 

 

PPOOPPUULLAATTIIOONN  DDIISSLLOOCCAATTIIOONN  AANNDD  MMIIGGRRAATTIIOONN  
 

Mass migration associated with climate change will challenge the world's political, economic, social and humanitarian 

relief capabilities. For example, a sea level rise of 3 - 15 feet would displace between 150 and 400 million people.11  The 

IPCC projects that sea levels will rise between 7 and 23 inches (0.18 and 0.59 meters) above the 1980-1999 average by 

the end of this century, making it unlikely that these extreme projections will be realized in the near future.12  Regardless 

of their numbers, however, displaced populations from developing countries are expected to move both to urban areas 

in their home countries and to neighbor countries as a temporary home until a move to a developed country with 

superior economic prospects is possible.13  There are three types of migration to consider: 

 

Within a country 

Migration within a single country, from coastlines to cities for example, can result in significant economic changes – both 

positive and negative.  The United States was, for the most part, able to absorb the displacement of people from the 

Gulf Coast after Hurricane Katrina.  Developing countries that lack strong political, social, and economic infrastructures 

are likely to face entirely different effects of major population shifts.   

 

Across an international border 

Environmental destruction is a major driver of migration across international borders.  Such migration can often lead to 

intense political conflict and destabilization for both countries.  The large migration from Bangladesh to India beginning 

in the 1950s, for example, affected both the economy and political context in the regions of India that absorbed this 

population and resulted in violence between natives and migrants.14   The IPCC has estimated that with a 45 centimeter 

(17.7 inch) increase in sea level, 10.9 percent of Bangladesh will be under water and 5.5 million people may be 

displaced.15  As a result, previously existing tensions may be exacerbated if this projected sea level rise does indeed 

occur.   

 

Across large regions of the globe 

A final type of migration involves large regions of the globe.  Europe has experienced such a migration influx from North 

Africa and the Middle East since the 1960s.  The resulting shift in demographics can result in serious tensions along 

social, cultural, or religious lines, as evidenced by the 2005 civil unrest in France.  A forced evacuation of low-lying island 

nations, such as the Maldives, the Republic of the Marshall Islands, Tuvalu and Kiribati, may be necessary if they are 

rendered uninhabitable by a sea level rise of one to two meters (3.2 - 6.5 feet).16
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HHUUMMAANNIITTAARRIIAANN  RREELLIIEEFF  
 

The need for increased international aid is likely to be one of the most significant effects of climate change.  Since the 

1970s, the number of people affected globally by natural disasters has increased by about 50,000 to 60,000 people per 

decade.17  The number of reported disasters has also increased from an average annual total of 90 in the 1970s to 

almost 450 per year in this current decade.  The impetus to provide funding in the wake of such domestic and 

international disasters, which is both moral and strategic, will come under intense scrutiny and pressure given America’s 

own long-term budget scenario. Difficult choices will have to be made over competing trade-offs and priorities.  

Significant aid is likely to be required due to the following effects of climate change: 

 

Weather intensification 

The increased intensity of tropical cyclones, hurricanes, and other extreme weather events will result in greater 

infrastructure damage and economic losses. 

 

Flooding and drought 

It is very likely that there will be more frequent and intense drought and wildfire occurrences as a result of changing 

weather patterns and mid-continental drying.  Because the landmass of the Indian subcontinent is expected to warm, 

scientists anticipate this will heighten the impact of monsoon rains and associated flooding of low-lying areas. 

 

Shifting pattern of disease  

Disease vectors will be altered in a warmer world, causing new worldwide health challenges.  Public health experts 

project that between 90 and 200 million people could become more vulnerable to malaria, 1.4 billion could experience 

greater risk of dengue fever, and the number of children vulnerable to diarrheal diseases – the number one killer of 

children – will increase significantly.18 

 

MMIILLIITTAARRYY  PPRREEPPAARREEDDNNEESSSS  
 

The impacts of climate change on resource competition, economic development, population migration, and 

humanitarian issues will force changes in U.S. use of its military power.  Climate change also will force change in how the 

United States operates its forces around the world; changes will affect ground operations and logistics as well as 

operations at sea and in the air.  Sea level rise threatens large investments in U.S. facilities around the world.  

Desertification and shifts in the availability of water can change logistic patterns drastically for all U.S. forces.  This 

section highlights some of the primary military preparedness issues that will confront the United States as a result of a 

changing climate.  

 

Weapons systems and platforms 

According to CNA’s 2007 report, “Operating equipment in extreme environmental conditions increases maintenance 

requirements – at considerable cost – and dramatically reduces the service life of equipment.”19 Increased 

desertification, rising sea levels, and warmer temperatures in the Middle East, where the United States is projected to 

have a continued presence, will put U.S. military preparedness at risk.  Equipment will require heightened maintenance 

to ensure adequate response times. 

 

Bases threatened by rising sea levels 

A rise in sea level would result in the loss of some strategic forward bases across the globe.  In 2008, the National 

Intelligence Council disclosed that 30 or more U.S. military installations were seriously threatened by rising sea levels.20  
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In particular, bases located on the East Coast of the United States are especially vulnerable to rising sea levels and 

increasingly frequent and powerful hurricanes.  For example, were sea levels to rise by one meter, Norfolk, Virginia, an 

important base of the U.S. Navy, would be flooded.  As U.S. military bases are put at risk, the ability of the military to 

protect the United States will be compromised.21 

 

Military operations 

In addition to the preparedness implications of climate change, severe weather impedes actual operations as well.  

Projected increases in storm intensity threaten to impact military installations situated in hurricane alleys, such as those 

on the East Coast of the United States.  Storms and altered weather patterns can also impact energy supplies that are 

vital to the operation of fixed military operations.  Moreover, the melting of Arctic sea ice is expanding the Northwest 

Passage.  This has significant implications for international resource conflicts, maritime shipping lanes and an increased 

scope for U.S. naval operations.22
 

 

CCOONNCCLLUUSSIIOONN  
 

Most of the public debate regarding climate change focuses on the size of the economic consequences of action and 

how these costs compare to those of inaction.  Hurricane Katrina and other extreme weather events suggest a different 

way of thinking about the issue, in which the human and larger social consequences of these events outweighed the 

aggregate economic costs, at least in the context of a large and resilient U.S. economy.  The concentrated impacts of 

such events, which are likely to be exacerbated by a changing climate, will have important national security implications, 

both in terms of a direct threat as well as broader challenges to U.S. interests in strategically important countries.  At 

home, extreme weather events could put large numbers of people in harm, damage essential infrastructure (including 

military assets), and require mobilization and diversion of military personnel.  Abroad, climate change is likely to 

promote instability in countries of strategic concern, which could lead to refugee and humanitarian crises as well as 

escalations in international conflict over resources, particularly water and food.  
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There is broad scientific consensus that our climate is changing, due primarily to the burning of fossil fuels for energy, 

deforestation, and other human activities that release greenhouse gases into our atmosphere.  The debate surrounding 

climate change action has many facets, with significant attention given to issues such as the global competitiveness of 

American industry, the effect of climate legislation on job growth, and the potential environmental impacts of non-

action.  A frequently overlooked perspective is the impact of climate change on U.S. national security. This issue brief 

attempts to fill that void, examining the national security consequences of rising sea levels and changes in temperature 

and precipitation patterns across the globe. Topics addressed include resource conflict, economic stress, population 

dislocation, humanitarian relief and military preparedness.  Other issues, such as the critical relationship between the 

U.S. energy supply (especially oil) and national security, are beyond the scope of this brief. 

 

IINNTTRROODDUUCCTTIIOONN  
 

National security is often characterized as defense against armed attack.  In reality, it is a much broader and more 

complex issue; phenomena such as infectious disease, natural disasters, and climate change all have national security 

implications.  The common factor among these issues is instability.  Maintaining stability both among and within nations 

is a proven means of conflict avoidance; instability is a threat to security. 

 

So while armed attacks have the potential to endanger large numbers of people, this is also true of climate change.  

Many experts agree that projected effects of climate change pose a threat to America’s national security because they 

function as a “threat multiplier for instability” and are interrelated with U.S. dependence on fossil fuels.1 This sentiment 

was recently echoed by the Intelligence Community (IC) in its National Intelligence Assessment on the national security 

impacts of global climate change to 2030.  In his June 2008 Congressional testimony, Thomas Fingar, Deputy Director of 

National Intelligence for Analysis and Chairman of the National Intelligence Council, said, “Climate change alone is 

unlikely to trigger state failure by 2030, but the impacts will worsen existing problems – such as poverty, social tensions, 

environmental degradation, ineffectual leadership, and weak political institutions.”2 

 

RREESSOOUURRCCEE  SSCCAARRCCIITTYY  AANNDD  CCOONNFFLLIICCTT  
 

Access to and availability of natural resources historically has been a source of conflict across countries and cultures. 

Conflicts over water resources currently are linked with persistent poverty and instability in the Middle East, Africa, and 

Asia.  As climatic changes continue, the likelihood of resource conflicts will grow as well. 
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Water access 

An adequate water supply is a basic necessity for human activities such as drinking, irrigation, and sanitation.  By 2025, 

five billion people are projected to live in water stressed countries, even without considering the potential impacts of 

climate change.3   If changes in critical sources of fresh water such as rainfall, snowmelt, and glacial melt are factored 

into projections for water stress – a likely scenario due to a changing climate – the people who already live in water 

stressed countries could see a further reduction in water availability.  In some cases the effects are already visible.  

Experts currently estimate that glaciers, from which 40 percent of the world’s population receives about half of its 

drinking water,4 have been retreating at ever faster rates due to climate change.5   Because they lack the infrastructure 

to deal with water shortages, developing countries are particularly vulnerable to political, economic and social 

instability. 

 

Food production 

Access to food is a critical stability factor.  Climate change threatens to inject instability into food production across the 

globe.  Crop ecologists project that grain production will decrease 10 percent for each 1.8°F increase in temperatures 

above past averages.6   According to the Intergovernmental Panel on Climate Change (IPCC) estimates, some African 

countries’ yields from rain-fed crops could drop by 50 percent by 2020 due to climate impacts.7  Additionally, most of 

the world’s growth in food demand will occur in areas already facing food shortages such as the Indian subcontinent and 

sub-Saharan Africa.   

 

Fresh water and food are just two examples of resources that will be affected by a changing climate.  The degree to 

which societies will experience the negative environmental and socio-economic effects of resource scarcity due to 

climate change depends in large part to their vulnerability to it.  How dependent is a given society on natural resources 

and ecosystem services?  Given a certain level of dependence, how sensitive are the resources to a changing climate? 

What is the capacity of the country to adapt to changes in availability of these resources and services?  Thus, while the 

environmental and socio-economic effects of climate change are projected to be widespread, they will not be uniformly 

distributed because of varying vulnerabilities.  Of central concern for U.S. security, however, is the reality that a majority 

of the resource impacts will be in countries with limited adaptive capacity, potentially making them particularly 

susceptible to the corrosive effects of instability. 

 

EECCOONNOOMMIICC  SSTTRREESSSSEESS  
 

Climate change will have serious implications for national economies and global markets.  While it is impossible to 

attribute economic and state failures to global climate change alone, an increasing number of experts, both scientific 

and military, believe that a changing climate will exacerbate some of the central challenges facing weak economies and 

failing states. 

 

Investment 

Climate change will require dramatic investment in infrastructure – both to preempt its effects and to rebuild 

communities after extreme weather events.  Increasingly powerful and devastating tropical storms, like Hurricane 

Katrina, can be expected to occur as climate change causes ocean temperatures to rise. 8  The damage ensuing from 

such destructive storms is financially overwhelming, and while the United States has the capacity, even if a finite one, to 

invest in prevention and rebuilding efforts, the same cannot be said for much of the developing world.  In 2009, the 

World Bank estimated that developing countries would require $75-100 billion annually during the period 2010-2050 to 

cope with the consequences of climate change.9  
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International markets  

The global financial crisis that took hold in 2009 and continued through 2010 resulted in slower economic growth 

around the world.  As markets slowly recover and financial regulations are reorganized, how the international markets 

respond is of direct relevance to U.S. national security.  Climate change has the potential to disrupt progress, especially 

in emerging economies which are more vulnerable to instability.  Economic disruptions associated with climate change 

will place increased pressure on weak nations which may therefore be unable to provide basic needs and maintain order 

for their citizens.  In his February 2009 testimony before Congress, Director of National Intelligence Admiral Dennis C. 

Blair said, “The United States depends on a smooth-functioning international system ensuring the flow of trade and 

market access to critical raw materials such as oil and gas, and security for its allies and partners.  Climate change could 

affect all of these – domestic stability in a number of key states, the opening of new sea lanes and access to raw 

materials, and the global economy more broadly – with significant geopolitical consequences.”10  This also means that 

the export markets of many countries are likely to be negatively affected. 

 

PPOOPPUULLAATTIIOONN  DDIISSLLOOCCAATTIIOONN  AANNDD  MMIIGGRRAATTIIOONN  
 

Mass migration associated with climate change will challenge the world's political, economic, social and humanitarian 

relief capabilities. For example, a sea level rise of 3 - 15 feet would displace between 150 and 400 million people.11  The 

IPCC projects that sea levels will rise between 7 and 23 inches (0.18 and 0.59 meters) above the 1980-1999 average by 

the end of this century, making it unlikely that these extreme projections will be realized in the near future.12  Regardless 

of their numbers, however, displaced populations from developing countries are expected to move both to urban areas 

in their home countries and to neighbor countries as a temporary home until a move to a developed country with 

superior economic prospects is possible.13  There are three types of migration to consider: 

 

Within a country 

Migration within a single country, from coastlines to cities for example, can result in significant economic changes – both 

positive and negative.  The United States was, for the most part, able to absorb the displacement of people from the 

Gulf Coast after Hurricane Katrina.  Developing countries that lack strong political, social, and economic infrastructures 

are likely to face entirely different effects of major population shifts.   

 

Across an international border 

Environmental destruction is a major driver of migration across international borders.  Such migration can often lead to 

intense political conflict and destabilization for both countries.  The large migration from Bangladesh to India beginning 

in the 1950s, for example, affected both the economy and political context in the regions of India that absorbed this 

population and resulted in violence between natives and migrants.14   The IPCC has estimated that with a 45 centimeter 

(17.7 inch) increase in sea level, 10.9 percent of Bangladesh will be under water and 5.5 million people may be 

displaced.15  As a result, previously existing tensions may be exacerbated if this projected sea level rise does indeed 

occur.   

 

Across large regions of the globe 

A final type of migration involves large regions of the globe.  Europe has experienced such a migration influx from North 

Africa and the Middle East since the 1960s.  The resulting shift in demographics can result in serious tensions along 

social, cultural, or religious lines, as evidenced by the 2005 civil unrest in France.  A forced evacuation of low-lying island 

nations, such as the Maldives, the Republic of the Marshall Islands, Tuvalu and Kiribati, may be necessary if they are 

rendered uninhabitable by a sea level rise of one to two meters (3.2 - 6.5 feet).16
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HHUUMMAANNIITTAARRIIAANN  RREELLIIEEFF  
 

The need for increased international aid is likely to be one of the most significant effects of climate change.  Since the 

1970s, the number of people affected globally by natural disasters has increased by about 50,000 to 60,000 people per 

decade.17  The number of reported disasters has also increased from an average annual total of 90 in the 1970s to 

almost 450 per year in this current decade.  The impetus to provide funding in the wake of such domestic and 

international disasters, which is both moral and strategic, will come under intense scrutiny and pressure given America’s 

own long-term budget scenario. Difficult choices will have to be made over competing trade-offs and priorities.  

Significant aid is likely to be required due to the following effects of climate change: 

 

Weather intensification 

The increased intensity of tropical cyclones, hurricanes, and other extreme weather events will result in greater 

infrastructure damage and economic losses. 

 

Flooding and drought 

It is very likely that there will be more frequent and intense drought and wildfire occurrences as a result of changing 

weather patterns and mid-continental drying.  Because the landmass of the Indian subcontinent is expected to warm, 

scientists anticipate this will heighten the impact of monsoon rains and associated flooding of low-lying areas. 

 

Shifting pattern of disease  

Disease vectors will be altered in a warmer world, causing new worldwide health challenges.  Public health experts 

project that between 90 and 200 million people could become more vulnerable to malaria, 1.4 billion could experience 

greater risk of dengue fever, and the number of children vulnerable to diarrheal diseases – the number one killer of 

children – will increase significantly.18 

 

MMIILLIITTAARRYY  PPRREEPPAARREEDDNNEESSSS  
 

The impacts of climate change on resource competition, economic development, population migration, and 

humanitarian issues will force changes in U.S. use of its military power.  Climate change also will force change in how the 

United States operates its forces around the world; changes will affect ground operations and logistics as well as 

operations at sea and in the air.  Sea level rise threatens large investments in U.S. facilities around the world.  

Desertification and shifts in the availability of water can change logistic patterns drastically for all U.S. forces.  This 

section highlights some of the primary military preparedness issues that will confront the United States as a result of a 

changing climate.  

 

Weapons systems and platforms 

According to CNA’s 2007 report, “Operating equipment in extreme environmental conditions increases maintenance 

requirements – at considerable cost – and dramatically reduces the service life of equipment.”19 Increased 

desertification, rising sea levels, and warmer temperatures in the Middle East, where the United States is projected to 

have a continued presence, will put U.S. military preparedness at risk.  Equipment will require heightened maintenance 

to ensure adequate response times. 

 

Bases threatened by rising sea levels 

A rise in sea level would result in the loss of some strategic forward bases across the globe.  In 2008, the National 

Intelligence Council disclosed that 30 or more U.S. military installations were seriously threatened by rising sea levels.20  



 

Environmental and Energy Study Institute                                                                                                                                   5 | P a g e  

In particular, bases located on the East Coast of the United States are especially vulnerable to rising sea levels and 

increasingly frequent and powerful hurricanes.  For example, were sea levels to rise by one meter, Norfolk, Virginia, an 

important base of the U.S. Navy, would be flooded.  As U.S. military bases are put at risk, the ability of the military to 

protect the United States will be compromised.21 

 

Military operations 

In addition to the preparedness implications of climate change, severe weather impedes actual operations as well.  

Projected increases in storm intensity threaten to impact military installations situated in hurricane alleys, such as those 

on the East Coast of the United States.  Storms and altered weather patterns can also impact energy supplies that are 

vital to the operation of fixed military operations.  Moreover, the melting of Arctic sea ice is expanding the Northwest 

Passage.  This has significant implications for international resource conflicts, maritime shipping lanes and an increased 

scope for U.S. naval operations.22
 

 

CCOONNCCLLUUSSIIOONN  
 

Most of the public debate regarding climate change focuses on the size of the economic consequences of action and 

how these costs compare to those of inaction.  Hurricane Katrina and other extreme weather events suggest a different 

way of thinking about the issue, in which the human and larger social consequences of these events outweighed the 

aggregate economic costs, at least in the context of a large and resilient U.S. economy.  The concentrated impacts of 

such events, which are likely to be exacerbated by a changing climate, will have important national security implications, 

both in terms of a direct threat as well as broader challenges to U.S. interests in strategically important countries.  At 

home, extreme weather events could put large numbers of people in harm, damage essential infrastructure (including 

military assets), and require mobilization and diversion of military personnel.  Abroad, climate change is likely to 

promote instability in countries of strategic concern, which could lead to refugee and humanitarian crises as well as 

escalations in international conflict over resources, particularly water and food.  
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There is broad scientific consensus that our climate is changing, due primarily to the burning of fossil fuels for energy, 

deforestation, and other human activities that release greenhouse gases into our atmosphere.  The debate surrounding 

climate change action has many facets, with significant attention given to issues such as the global competitiveness of 

American industry, the effect of climate legislation on job growth, and the potential environmental impacts of non-

action.  A frequently overlooked perspective is the impact of climate change on U.S. national security. This issue brief 

attempts to fill that void, examining the national security consequences of rising sea levels and changes in temperature 

and precipitation patterns across the globe. Topics addressed include resource conflict, economic stress, population 

dislocation, humanitarian relief and military preparedness.  Other issues, such as the critical relationship between the 

U.S. energy supply (especially oil) and national security, are beyond the scope of this brief. 

 

IINNTTRROODDUUCCTTIIOONN  
 

National security is often characterized as defense against armed attack.  In reality, it is a much broader and more 

complex issue; phenomena such as infectious disease, natural disasters, and climate change all have national security 

implications.  The common factor among these issues is instability.  Maintaining stability both among and within nations 

is a proven means of conflict avoidance; instability is a threat to security. 

 

So while armed attacks have the potential to endanger large numbers of people, this is also true of climate change.  

Many experts agree that projected effects of climate change pose a threat to America’s national security because they 

function as a “threat multiplier for instability” and are interrelated with U.S. dependence on fossil fuels.1 This sentiment 

was recently echoed by the Intelligence Community (IC) in its National Intelligence Assessment on the national security 

impacts of global climate change to 2030.  In his June 2008 Congressional testimony, Thomas Fingar, Deputy Director of 

National Intelligence for Analysis and Chairman of the National Intelligence Council, said, “Climate change alone is 

unlikely to trigger state failure by 2030, but the impacts will worsen existing problems – such as poverty, social tensions, 

environmental degradation, ineffectual leadership, and weak political institutions.”2 

 

RREESSOOUURRCCEE  SSCCAARRCCIITTYY  AANNDD  CCOONNFFLLIICCTT  
 

Access to and availability of natural resources historically has been a source of conflict across countries and cultures. 

Conflicts over water resources currently are linked with persistent poverty and instability in the Middle East, Africa, and 

Asia.  As climatic changes continue, the likelihood of resource conflicts will grow as well. 
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Water access 

An adequate water supply is a basic necessity for human activities such as drinking, irrigation, and sanitation.  By 2025, 

five billion people are projected to live in water stressed countries, even without considering the potential impacts of 

climate change.3   If changes in critical sources of fresh water such as rainfall, snowmelt, and glacial melt are factored 

into projections for water stress – a likely scenario due to a changing climate – the people who already live in water 

stressed countries could see a further reduction in water availability.  In some cases the effects are already visible.  

Experts currently estimate that glaciers, from which 40 percent of the world’s population receives about half of its 

drinking water,4 have been retreating at ever faster rates due to climate change.5   Because they lack the infrastructure 

to deal with water shortages, developing countries are particularly vulnerable to political, economic and social 

instability. 

 

Food production 

Access to food is a critical stability factor.  Climate change threatens to inject instability into food production across the 

globe.  Crop ecologists project that grain production will decrease 10 percent for each 1.8°F increase in temperatures 

above past averages.6   According to the Intergovernmental Panel on Climate Change (IPCC) estimates, some African 

countries’ yields from rain-fed crops could drop by 50 percent by 2020 due to climate impacts.7  Additionally, most of 

the world’s growth in food demand will occur in areas already facing food shortages such as the Indian subcontinent and 

sub-Saharan Africa.   

 

Fresh water and food are just two examples of resources that will be affected by a changing climate.  The degree to 

which societies will experience the negative environmental and socio-economic effects of resource scarcity due to 

climate change depends in large part to their vulnerability to it.  How dependent is a given society on natural resources 

and ecosystem services?  Given a certain level of dependence, how sensitive are the resources to a changing climate? 

What is the capacity of the country to adapt to changes in availability of these resources and services?  Thus, while the 

environmental and socio-economic effects of climate change are projected to be widespread, they will not be uniformly 

distributed because of varying vulnerabilities.  Of central concern for U.S. security, however, is the reality that a majority 

of the resource impacts will be in countries with limited adaptive capacity, potentially making them particularly 

susceptible to the corrosive effects of instability. 

 

EECCOONNOOMMIICC  SSTTRREESSSSEESS  
 

Climate change will have serious implications for national economies and global markets.  While it is impossible to 

attribute economic and state failures to global climate change alone, an increasing number of experts, both scientific 

and military, believe that a changing climate will exacerbate some of the central challenges facing weak economies and 

failing states. 

 

Investment 

Climate change will require dramatic investment in infrastructure – both to preempt its effects and to rebuild 

communities after extreme weather events.  Increasingly powerful and devastating tropical storms, like Hurricane 

Katrina, can be expected to occur as climate change causes ocean temperatures to rise. 8  The damage ensuing from 

such destructive storms is financially overwhelming, and while the United States has the capacity, even if a finite one, to 

invest in prevention and rebuilding efforts, the same cannot be said for much of the developing world.  In 2009, the 

World Bank estimated that developing countries would require $75-100 billion annually during the period 2010-2050 to 

cope with the consequences of climate change.9  
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International markets  

The global financial crisis that took hold in 2009 and continued through 2010 resulted in slower economic growth 

around the world.  As markets slowly recover and financial regulations are reorganized, how the international markets 

respond is of direct relevance to U.S. national security.  Climate change has the potential to disrupt progress, especially 

in emerging economies which are more vulnerable to instability.  Economic disruptions associated with climate change 

will place increased pressure on weak nations which may therefore be unable to provide basic needs and maintain order 

for their citizens.  In his February 2009 testimony before Congress, Director of National Intelligence Admiral Dennis C. 

Blair said, “The United States depends on a smooth-functioning international system ensuring the flow of trade and 

market access to critical raw materials such as oil and gas, and security for its allies and partners.  Climate change could 

affect all of these – domestic stability in a number of key states, the opening of new sea lanes and access to raw 

materials, and the global economy more broadly – with significant geopolitical consequences.”10  This also means that 

the export markets of many countries are likely to be negatively affected. 

 

PPOOPPUULLAATTIIOONN  DDIISSLLOOCCAATTIIOONN  AANNDD  MMIIGGRRAATTIIOONN  
 

Mass migration associated with climate change will challenge the world's political, economic, social and humanitarian 

relief capabilities. For example, a sea level rise of 3 - 15 feet would displace between 150 and 400 million people.11  The 

IPCC projects that sea levels will rise between 7 and 23 inches (0.18 and 0.59 meters) above the 1980-1999 average by 

the end of this century, making it unlikely that these extreme projections will be realized in the near future.12  Regardless 

of their numbers, however, displaced populations from developing countries are expected to move both to urban areas 

in their home countries and to neighbor countries as a temporary home until a move to a developed country with 

superior economic prospects is possible.13  There are three types of migration to consider: 

 

Within a country 

Migration within a single country, from coastlines to cities for example, can result in significant economic changes – both 

positive and negative.  The United States was, for the most part, able to absorb the displacement of people from the 

Gulf Coast after Hurricane Katrina.  Developing countries that lack strong political, social, and economic infrastructures 

are likely to face entirely different effects of major population shifts.   

 

Across an international border 

Environmental destruction is a major driver of migration across international borders.  Such migration can often lead to 

intense political conflict and destabilization for both countries.  The large migration from Bangladesh to India beginning 

in the 1950s, for example, affected both the economy and political context in the regions of India that absorbed this 

population and resulted in violence between natives and migrants.14   The IPCC has estimated that with a 45 centimeter 

(17.7 inch) increase in sea level, 10.9 percent of Bangladesh will be under water and 5.5 million people may be 

displaced.15  As a result, previously existing tensions may be exacerbated if this projected sea level rise does indeed 

occur.   

 

Across large regions of the globe 

A final type of migration involves large regions of the globe.  Europe has experienced such a migration influx from North 

Africa and the Middle East since the 1960s.  The resulting shift in demographics can result in serious tensions along 

social, cultural, or religious lines, as evidenced by the 2005 civil unrest in France.  A forced evacuation of low-lying island 

nations, such as the Maldives, the Republic of the Marshall Islands, Tuvalu and Kiribati, may be necessary if they are 

rendered uninhabitable by a sea level rise of one to two meters (3.2 - 6.5 feet).16
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HHUUMMAANNIITTAARRIIAANN  RREELLIIEEFF  
 

The need for increased international aid is likely to be one of the most significant effects of climate change.  Since the 

1970s, the number of people affected globally by natural disasters has increased by about 50,000 to 60,000 people per 

decade.17  The number of reported disasters has also increased from an average annual total of 90 in the 1970s to 

almost 450 per year in this current decade.  The impetus to provide funding in the wake of such domestic and 

international disasters, which is both moral and strategic, will come under intense scrutiny and pressure given America’s 

own long-term budget scenario. Difficult choices will have to be made over competing trade-offs and priorities.  

Significant aid is likely to be required due to the following effects of climate change: 

 

Weather intensification 

The increased intensity of tropical cyclones, hurricanes, and other extreme weather events will result in greater 

infrastructure damage and economic losses. 

 

Flooding and drought 

It is very likely that there will be more frequent and intense drought and wildfire occurrences as a result of changing 

weather patterns and mid-continental drying.  Because the landmass of the Indian subcontinent is expected to warm, 

scientists anticipate this will heighten the impact of monsoon rains and associated flooding of low-lying areas. 

 

Shifting pattern of disease  

Disease vectors will be altered in a warmer world, causing new worldwide health challenges.  Public health experts 

project that between 90 and 200 million people could become more vulnerable to malaria, 1.4 billion could experience 

greater risk of dengue fever, and the number of children vulnerable to diarrheal diseases – the number one killer of 

children – will increase significantly.18 

 

MMIILLIITTAARRYY  PPRREEPPAARREEDDNNEESSSS  
 

The impacts of climate change on resource competition, economic development, population migration, and 

humanitarian issues will force changes in U.S. use of its military power.  Climate change also will force change in how the 

United States operates its forces around the world; changes will affect ground operations and logistics as well as 

operations at sea and in the air.  Sea level rise threatens large investments in U.S. facilities around the world.  

Desertification and shifts in the availability of water can change logistic patterns drastically for all U.S. forces.  This 

section highlights some of the primary military preparedness issues that will confront the United States as a result of a 

changing climate.  

 

Weapons systems and platforms 

According to CNA’s 2007 report, “Operating equipment in extreme environmental conditions increases maintenance 

requirements – at considerable cost – and dramatically reduces the service life of equipment.”19 Increased 

desertification, rising sea levels, and warmer temperatures in the Middle East, where the United States is projected to 

have a continued presence, will put U.S. military preparedness at risk.  Equipment will require heightened maintenance 

to ensure adequate response times. 

 

Bases threatened by rising sea levels 

A rise in sea level would result in the loss of some strategic forward bases across the globe.  In 2008, the National 

Intelligence Council disclosed that 30 or more U.S. military installations were seriously threatened by rising sea levels.20  
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In particular, bases located on the East Coast of the United States are especially vulnerable to rising sea levels and 

increasingly frequent and powerful hurricanes.  For example, were sea levels to rise by one meter, Norfolk, Virginia, an 

important base of the U.S. Navy, would be flooded.  As U.S. military bases are put at risk, the ability of the military to 

protect the United States will be compromised.21 

 

Military operations 

In addition to the preparedness implications of climate change, severe weather impedes actual operations as well.  

Projected increases in storm intensity threaten to impact military installations situated in hurricane alleys, such as those 

on the East Coast of the United States.  Storms and altered weather patterns can also impact energy supplies that are 

vital to the operation of fixed military operations.  Moreover, the melting of Arctic sea ice is expanding the Northwest 

Passage.  This has significant implications for international resource conflicts, maritime shipping lanes and an increased 

scope for U.S. naval operations.22
 

 

CCOONNCCLLUUSSIIOONN  
 

Most of the public debate regarding climate change focuses on the size of the economic consequences of action and 

how these costs compare to those of inaction.  Hurricane Katrina and other extreme weather events suggest a different 

way of thinking about the issue, in which the human and larger social consequences of these events outweighed the 

aggregate economic costs, at least in the context of a large and resilient U.S. economy.  The concentrated impacts of 

such events, which are likely to be exacerbated by a changing climate, will have important national security implications, 

both in terms of a direct threat as well as broader challenges to U.S. interests in strategically important countries.  At 

home, extreme weather events could put large numbers of people in harm, damage essential infrastructure (including 

military assets), and require mobilization and diversion of military personnel.  Abroad, climate change is likely to 

promote instability in countries of strategic concern, which could lead to refugee and humanitarian crises as well as 

escalations in international conflict over resources, particularly water and food.  
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Climate Change Impacts and National Security 
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There is broad scientific consensus that our climate is changing, due primarily to the burning of fossil fuels for energy, 

deforestation, and other human activities that release greenhouse gases into our atmosphere.  The debate surrounding 

climate change action has many facets, with significant attention given to issues such as the global competitiveness of 

American industry, the effect of climate legislation on job growth, and the potential environmental impacts of non-

action.  A frequently overlooked perspective is the impact of climate change on U.S. national security. This issue brief 

attempts to fill that void, examining the national security consequences of rising sea levels and changes in temperature 

and precipitation patterns across the globe. Topics addressed include resource conflict, economic stress, population 

dislocation, humanitarian relief and military preparedness.  Other issues, such as the critical relationship between the 

U.S. energy supply (especially oil) and national security, are beyond the scope of this brief. 

 

IINNTTRROODDUUCCTTIIOONN  
 

National security is often characterized as defense against armed attack.  In reality, it is a much broader and more 

complex issue; phenomena such as infectious disease, natural disasters, and climate change all have national security 

implications.  The common factor among these issues is instability.  Maintaining stability both among and within nations 

is a proven means of conflict avoidance; instability is a threat to security. 

 

So while armed attacks have the potential to endanger large numbers of people, this is also true of climate change.  

Many experts agree that projected effects of climate change pose a threat to America’s national security because they 

function as a “threat multiplier for instability” and are interrelated with U.S. dependence on fossil fuels.1 This sentiment 

was recently echoed by the Intelligence Community (IC) in its National Intelligence Assessment on the national security 

impacts of global climate change to 2030.  In his June 2008 Congressional testimony, Thomas Fingar, Deputy Director of 

National Intelligence for Analysis and Chairman of the National Intelligence Council, said, “Climate change alone is 

unlikely to trigger state failure by 2030, but the impacts will worsen existing problems – such as poverty, social tensions, 

environmental degradation, ineffectual leadership, and weak political institutions.”2 

 

RREESSOOUURRCCEE  SSCCAARRCCIITTYY  AANNDD  CCOONNFFLLIICCTT  
 

Access to and availability of natural resources historically has been a source of conflict across countries and cultures. 

Conflicts over water resources currently are linked with persistent poverty and instability in the Middle East, Africa, and 

Asia.  As climatic changes continue, the likelihood of resource conflicts will grow as well. 
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Water access 

An adequate water supply is a basic necessity for human activities such as drinking, irrigation, and sanitation.  By 2025, 

five billion people are projected to live in water stressed countries, even without considering the potential impacts of 

climate change.3   If changes in critical sources of fresh water such as rainfall, snowmelt, and glacial melt are factored 

into projections for water stress – a likely scenario due to a changing climate – the people who already live in water 

stressed countries could see a further reduction in water availability.  In some cases the effects are already visible.  

Experts currently estimate that glaciers, from which 40 percent of the world’s population receives about half of its 

drinking water,4 have been retreating at ever faster rates due to climate change.5   Because they lack the infrastructure 

to deal with water shortages, developing countries are particularly vulnerable to political, economic and social 

instability. 

 

Food production 

Access to food is a critical stability factor.  Climate change threatens to inject instability into food production across the 

globe.  Crop ecologists project that grain production will decrease 10 percent for each 1.8°F increase in temperatures 

above past averages.6   According to the Intergovernmental Panel on Climate Change (IPCC) estimates, some African 

countries’ yields from rain-fed crops could drop by 50 percent by 2020 due to climate impacts.7  Additionally, most of 

the world’s growth in food demand will occur in areas already facing food shortages such as the Indian subcontinent and 

sub-Saharan Africa.   

 

Fresh water and food are just two examples of resources that will be affected by a changing climate.  The degree to 

which societies will experience the negative environmental and socio-economic effects of resource scarcity due to 

climate change depends in large part to their vulnerability to it.  How dependent is a given society on natural resources 

and ecosystem services?  Given a certain level of dependence, how sensitive are the resources to a changing climate? 

What is the capacity of the country to adapt to changes in availability of these resources and services?  Thus, while the 

environmental and socio-economic effects of climate change are projected to be widespread, they will not be uniformly 

distributed because of varying vulnerabilities.  Of central concern for U.S. security, however, is the reality that a majority 

of the resource impacts will be in countries with limited adaptive capacity, potentially making them particularly 

susceptible to the corrosive effects of instability. 

 

EECCOONNOOMMIICC  SSTTRREESSSSEESS  
 

Climate change will have serious implications for national economies and global markets.  While it is impossible to 

attribute economic and state failures to global climate change alone, an increasing number of experts, both scientific 

and military, believe that a changing climate will exacerbate some of the central challenges facing weak economies and 

failing states. 

 

Investment 

Climate change will require dramatic investment in infrastructure – both to preempt its effects and to rebuild 

communities after extreme weather events.  Increasingly powerful and devastating tropical storms, like Hurricane 

Katrina, can be expected to occur as climate change causes ocean temperatures to rise. 8  The damage ensuing from 

such destructive storms is financially overwhelming, and while the United States has the capacity, even if a finite one, to 

invest in prevention and rebuilding efforts, the same cannot be said for much of the developing world.  In 2009, the 

World Bank estimated that developing countries would require $75-100 billion annually during the period 2010-2050 to 

cope with the consequences of climate change.9  
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International markets  

The global financial crisis that took hold in 2009 and continued through 2010 resulted in slower economic growth 

around the world.  As markets slowly recover and financial regulations are reorganized, how the international markets 

respond is of direct relevance to U.S. national security.  Climate change has the potential to disrupt progress, especially 

in emerging economies which are more vulnerable to instability.  Economic disruptions associated with climate change 

will place increased pressure on weak nations which may therefore be unable to provide basic needs and maintain order 

for their citizens.  In his February 2009 testimony before Congress, Director of National Intelligence Admiral Dennis C. 

Blair said, “The United States depends on a smooth-functioning international system ensuring the flow of trade and 

market access to critical raw materials such as oil and gas, and security for its allies and partners.  Climate change could 

affect all of these – domestic stability in a number of key states, the opening of new sea lanes and access to raw 

materials, and the global economy more broadly – with significant geopolitical consequences.”10  This also means that 

the export markets of many countries are likely to be negatively affected. 

 

PPOOPPUULLAATTIIOONN  DDIISSLLOOCCAATTIIOONN  AANNDD  MMIIGGRRAATTIIOONN  
 

Mass migration associated with climate change will challenge the world's political, economic, social and humanitarian 

relief capabilities. For example, a sea level rise of 3 - 15 feet would displace between 150 and 400 million people.11  The 

IPCC projects that sea levels will rise between 7 and 23 inches (0.18 and 0.59 meters) above the 1980-1999 average by 

the end of this century, making it unlikely that these extreme projections will be realized in the near future.12  Regardless 

of their numbers, however, displaced populations from developing countries are expected to move both to urban areas 

in their home countries and to neighbor countries as a temporary home until a move to a developed country with 

superior economic prospects is possible.13  There are three types of migration to consider: 

 

Within a country 

Migration within a single country, from coastlines to cities for example, can result in significant economic changes – both 

positive and negative.  The United States was, for the most part, able to absorb the displacement of people from the 

Gulf Coast after Hurricane Katrina.  Developing countries that lack strong political, social, and economic infrastructures 

are likely to face entirely different effects of major population shifts.   

 

Across an international border 

Environmental destruction is a major driver of migration across international borders.  Such migration can often lead to 

intense political conflict and destabilization for both countries.  The large migration from Bangladesh to India beginning 

in the 1950s, for example, affected both the economy and political context in the regions of India that absorbed this 

population and resulted in violence between natives and migrants.14   The IPCC has estimated that with a 45 centimeter 

(17.7 inch) increase in sea level, 10.9 percent of Bangladesh will be under water and 5.5 million people may be 

displaced.15  As a result, previously existing tensions may be exacerbated if this projected sea level rise does indeed 

occur.   

 

Across large regions of the globe 

A final type of migration involves large regions of the globe.  Europe has experienced such a migration influx from North 

Africa and the Middle East since the 1960s.  The resulting shift in demographics can result in serious tensions along 

social, cultural, or religious lines, as evidenced by the 2005 civil unrest in France.  A forced evacuation of low-lying island 

nations, such as the Maldives, the Republic of the Marshall Islands, Tuvalu and Kiribati, may be necessary if they are 

rendered uninhabitable by a sea level rise of one to two meters (3.2 - 6.5 feet).16
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HHUUMMAANNIITTAARRIIAANN  RREELLIIEEFF  
 

The need for increased international aid is likely to be one of the most significant effects of climate change.  Since the 

1970s, the number of people affected globally by natural disasters has increased by about 50,000 to 60,000 people per 

decade.17  The number of reported disasters has also increased from an average annual total of 90 in the 1970s to 

almost 450 per year in this current decade.  The impetus to provide funding in the wake of such domestic and 

international disasters, which is both moral and strategic, will come under intense scrutiny and pressure given America’s 

own long-term budget scenario. Difficult choices will have to be made over competing trade-offs and priorities.  

Significant aid is likely to be required due to the following effects of climate change: 

 

Weather intensification 

The increased intensity of tropical cyclones, hurricanes, and other extreme weather events will result in greater 

infrastructure damage and economic losses. 

 

Flooding and drought 

It is very likely that there will be more frequent and intense drought and wildfire occurrences as a result of changing 

weather patterns and mid-continental drying.  Because the landmass of the Indian subcontinent is expected to warm, 

scientists anticipate this will heighten the impact of monsoon rains and associated flooding of low-lying areas. 

 

Shifting pattern of disease  

Disease vectors will be altered in a warmer world, causing new worldwide health challenges.  Public health experts 

project that between 90 and 200 million people could become more vulnerable to malaria, 1.4 billion could experience 

greater risk of dengue fever, and the number of children vulnerable to diarrheal diseases – the number one killer of 

children – will increase significantly.18 

 

MMIILLIITTAARRYY  PPRREEPPAARREEDDNNEESSSS  
 

The impacts of climate change on resource competition, economic development, population migration, and 

humanitarian issues will force changes in U.S. use of its military power.  Climate change also will force change in how the 

United States operates its forces around the world; changes will affect ground operations and logistics as well as 

operations at sea and in the air.  Sea level rise threatens large investments in U.S. facilities around the world.  

Desertification and shifts in the availability of water can change logistic patterns drastically for all U.S. forces.  This 

section highlights some of the primary military preparedness issues that will confront the United States as a result of a 

changing climate.  

 

Weapons systems and platforms 

According to CNA’s 2007 report, “Operating equipment in extreme environmental conditions increases maintenance 

requirements – at considerable cost – and dramatically reduces the service life of equipment.”19 Increased 

desertification, rising sea levels, and warmer temperatures in the Middle East, where the United States is projected to 

have a continued presence, will put U.S. military preparedness at risk.  Equipment will require heightened maintenance 

to ensure adequate response times. 

 

Bases threatened by rising sea levels 

A rise in sea level would result in the loss of some strategic forward bases across the globe.  In 2008, the National 

Intelligence Council disclosed that 30 or more U.S. military installations were seriously threatened by rising sea levels.20  
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In particular, bases located on the East Coast of the United States are especially vulnerable to rising sea levels and 

increasingly frequent and powerful hurricanes.  For example, were sea levels to rise by one meter, Norfolk, Virginia, an 

important base of the U.S. Navy, would be flooded.  As U.S. military bases are put at risk, the ability of the military to 

protect the United States will be compromised.21 

 

Military operations 

In addition to the preparedness implications of climate change, severe weather impedes actual operations as well.  

Projected increases in storm intensity threaten to impact military installations situated in hurricane alleys, such as those 

on the East Coast of the United States.  Storms and altered weather patterns can also impact energy supplies that are 

vital to the operation of fixed military operations.  Moreover, the melting of Arctic sea ice is expanding the Northwest 

Passage.  This has significant implications for international resource conflicts, maritime shipping lanes and an increased 

scope for U.S. naval operations.22
 

 

CCOONNCCLLUUSSIIOONN  
 

Most of the public debate regarding climate change focuses on the size of the economic consequences of action and 

how these costs compare to those of inaction.  Hurricane Katrina and other extreme weather events suggest a different 

way of thinking about the issue, in which the human and larger social consequences of these events outweighed the 

aggregate economic costs, at least in the context of a large and resilient U.S. economy.  The concentrated impacts of 

such events, which are likely to be exacerbated by a changing climate, will have important national security implications, 

both in terms of a direct threat as well as broader challenges to U.S. interests in strategically important countries.  At 

home, extreme weather events could put large numbers of people in harm, damage essential infrastructure (including 

military assets), and require mobilization and diversion of military personnel.  Abroad, climate change is likely to 

promote instability in countries of strategic concern, which could lead to refugee and humanitarian crises as well as 

escalations in international conflict over resources, particularly water and food.  
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There is broad scientific consensus that our climate is changing, due primarily to the burning of fossil fuels for energy, 

deforestation, and other human activities that release greenhouse gases into our atmosphere.  The debate surrounding 

climate change action has many facets, with significant attention given to issues such as the global competitiveness of 

American industry, the effect of climate legislation on job growth, and the potential environmental impacts of non-

action.  A frequently overlooked perspective is the impact of climate change on U.S. national security. This issue brief 

attempts to fill that void, examining the national security consequences of rising sea levels and changes in temperature 

and precipitation patterns across the globe. Topics addressed include resource conflict, economic stress, population 

dislocation, humanitarian relief and military preparedness.  Other issues, such as the critical relationship between the 

U.S. energy supply (especially oil) and national security, are beyond the scope of this brief. 

 

IINNTTRROODDUUCCTTIIOONN  
 

National security is often characterized as defense against armed attack.  In reality, it is a much broader and more 

complex issue; phenomena such as infectious disease, natural disasters, and climate change all have national security 

implications.  The common factor among these issues is instability.  Maintaining stability both among and within nations 

is a proven means of conflict avoidance; instability is a threat to security. 

 

So while armed attacks have the potential to endanger large numbers of people, this is also true of climate change.  

Many experts agree that projected effects of climate change pose a threat to America’s national security because they 

function as a “threat multiplier for instability” and are interrelated with U.S. dependence on fossil fuels.1 This sentiment 

was recently echoed by the Intelligence Community (IC) in its National Intelligence Assessment on the national security 

impacts of global climate change to 2030.  In his June 2008 Congressional testimony, Thomas Fingar, Deputy Director of 

National Intelligence for Analysis and Chairman of the National Intelligence Council, said, “Climate change alone is 

unlikely to trigger state failure by 2030, but the impacts will worsen existing problems – such as poverty, social tensions, 

environmental degradation, ineffectual leadership, and weak political institutions.”2 

 

RREESSOOUURRCCEE  SSCCAARRCCIITTYY  AANNDD  CCOONNFFLLIICCTT  
 

Access to and availability of natural resources historically has been a source of conflict across countries and cultures. 

Conflicts over water resources currently are linked with persistent poverty and instability in the Middle East, Africa, and 

Asia.  As climatic changes continue, the likelihood of resource conflicts will grow as well. 
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Water access 

An adequate water supply is a basic necessity for human activities such as drinking, irrigation, and sanitation.  By 2025, 

five billion people are projected to live in water stressed countries, even without considering the potential impacts of 

climate change.3   If changes in critical sources of fresh water such as rainfall, snowmelt, and glacial melt are factored 

into projections for water stress – a likely scenario due to a changing climate – the people who already live in water 

stressed countries could see a further reduction in water availability.  In some cases the effects are already visible.  

Experts currently estimate that glaciers, from which 40 percent of the world’s population receives about half of its 

drinking water,4 have been retreating at ever faster rates due to climate change.5   Because they lack the infrastructure 

to deal with water shortages, developing countries are particularly vulnerable to political, economic and social 

instability. 

 

Food production 

Access to food is a critical stability factor.  Climate change threatens to inject instability into food production across the 

globe.  Crop ecologists project that grain production will decrease 10 percent for each 1.8°F increase in temperatures 

above past averages.6   According to the Intergovernmental Panel on Climate Change (IPCC) estimates, some African 

countries’ yields from rain-fed crops could drop by 50 percent by 2020 due to climate impacts.7  Additionally, most of 

the world’s growth in food demand will occur in areas already facing food shortages such as the Indian subcontinent and 

sub-Saharan Africa.   

 

Fresh water and food are just two examples of resources that will be affected by a changing climate.  The degree to 

which societies will experience the negative environmental and socio-economic effects of resource scarcity due to 

climate change depends in large part to their vulnerability to it.  How dependent is a given society on natural resources 

and ecosystem services?  Given a certain level of dependence, how sensitive are the resources to a changing climate? 

What is the capacity of the country to adapt to changes in availability of these resources and services?  Thus, while the 

environmental and socio-economic effects of climate change are projected to be widespread, they will not be uniformly 

distributed because of varying vulnerabilities.  Of central concern for U.S. security, however, is the reality that a majority 

of the resource impacts will be in countries with limited adaptive capacity, potentially making them particularly 

susceptible to the corrosive effects of instability. 

 

EECCOONNOOMMIICC  SSTTRREESSSSEESS  
 

Climate change will have serious implications for national economies and global markets.  While it is impossible to 

attribute economic and state failures to global climate change alone, an increasing number of experts, both scientific 

and military, believe that a changing climate will exacerbate some of the central challenges facing weak economies and 

failing states. 

 

Investment 

Climate change will require dramatic investment in infrastructure – both to preempt its effects and to rebuild 

communities after extreme weather events.  Increasingly powerful and devastating tropical storms, like Hurricane 

Katrina, can be expected to occur as climate change causes ocean temperatures to rise. 8  The damage ensuing from 

such destructive storms is financially overwhelming, and while the United States has the capacity, even if a finite one, to 

invest in prevention and rebuilding efforts, the same cannot be said for much of the developing world.  In 2009, the 

World Bank estimated that developing countries would require $75-100 billion annually during the period 2010-2050 to 

cope with the consequences of climate change.9  
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International markets  

The global financial crisis that took hold in 2009 and continued through 2010 resulted in slower economic growth 

around the world.  As markets slowly recover and financial regulations are reorganized, how the international markets 

respond is of direct relevance to U.S. national security.  Climate change has the potential to disrupt progress, especially 

in emerging economies which are more vulnerable to instability.  Economic disruptions associated with climate change 

will place increased pressure on weak nations which may therefore be unable to provide basic needs and maintain order 

for their citizens.  In his February 2009 testimony before Congress, Director of National Intelligence Admiral Dennis C. 

Blair said, “The United States depends on a smooth-functioning international system ensuring the flow of trade and 

market access to critical raw materials such as oil and gas, and security for its allies and partners.  Climate change could 

affect all of these – domestic stability in a number of key states, the opening of new sea lanes and access to raw 

materials, and the global economy more broadly – with significant geopolitical consequences.”10  This also means that 

the export markets of many countries are likely to be negatively affected. 

 

PPOOPPUULLAATTIIOONN  DDIISSLLOOCCAATTIIOONN  AANNDD  MMIIGGRRAATTIIOONN  
 

Mass migration associated with climate change will challenge the world's political, economic, social and humanitarian 

relief capabilities. For example, a sea level rise of 3 - 15 feet would displace between 150 and 400 million people.11  The 

IPCC projects that sea levels will rise between 7 and 23 inches (0.18 and 0.59 meters) above the 1980-1999 average by 

the end of this century, making it unlikely that these extreme projections will be realized in the near future.12  Regardless 

of their numbers, however, displaced populations from developing countries are expected to move both to urban areas 

in their home countries and to neighbor countries as a temporary home until a move to a developed country with 

superior economic prospects is possible.13  There are three types of migration to consider: 

 

Within a country 

Migration within a single country, from coastlines to cities for example, can result in significant economic changes – both 

positive and negative.  The United States was, for the most part, able to absorb the displacement of people from the 

Gulf Coast after Hurricane Katrina.  Developing countries that lack strong political, social, and economic infrastructures 

are likely to face entirely different effects of major population shifts.   

 

Across an international border 

Environmental destruction is a major driver of migration across international borders.  Such migration can often lead to 

intense political conflict and destabilization for both countries.  The large migration from Bangladesh to India beginning 

in the 1950s, for example, affected both the economy and political context in the regions of India that absorbed this 

population and resulted in violence between natives and migrants.14   The IPCC has estimated that with a 45 centimeter 

(17.7 inch) increase in sea level, 10.9 percent of Bangladesh will be under water and 5.5 million people may be 

displaced.15  As a result, previously existing tensions may be exacerbated if this projected sea level rise does indeed 

occur.   

 

Across large regions of the globe 

A final type of migration involves large regions of the globe.  Europe has experienced such a migration influx from North 

Africa and the Middle East since the 1960s.  The resulting shift in demographics can result in serious tensions along 

social, cultural, or religious lines, as evidenced by the 2005 civil unrest in France.  A forced evacuation of low-lying island 

nations, such as the Maldives, the Republic of the Marshall Islands, Tuvalu and Kiribati, may be necessary if they are 

rendered uninhabitable by a sea level rise of one to two meters (3.2 - 6.5 feet).16
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HHUUMMAANNIITTAARRIIAANN  RREELLIIEEFF  
 

The need for increased international aid is likely to be one of the most significant effects of climate change.  Since the 

1970s, the number of people affected globally by natural disasters has increased by about 50,000 to 60,000 people per 

decade.17  The number of reported disasters has also increased from an average annual total of 90 in the 1970s to 

almost 450 per year in this current decade.  The impetus to provide funding in the wake of such domestic and 

international disasters, which is both moral and strategic, will come under intense scrutiny and pressure given America’s 

own long-term budget scenario. Difficult choices will have to be made over competing trade-offs and priorities.  

Significant aid is likely to be required due to the following effects of climate change: 

 

Weather intensification 

The increased intensity of tropical cyclones, hurricanes, and other extreme weather events will result in greater 

infrastructure damage and economic losses. 

 

Flooding and drought 

It is very likely that there will be more frequent and intense drought and wildfire occurrences as a result of changing 

weather patterns and mid-continental drying.  Because the landmass of the Indian subcontinent is expected to warm, 

scientists anticipate this will heighten the impact of monsoon rains and associated flooding of low-lying areas. 

 

Shifting pattern of disease  

Disease vectors will be altered in a warmer world, causing new worldwide health challenges.  Public health experts 

project that between 90 and 200 million people could become more vulnerable to malaria, 1.4 billion could experience 

greater risk of dengue fever, and the number of children vulnerable to diarrheal diseases – the number one killer of 

children – will increase significantly.18 

 

MMIILLIITTAARRYY  PPRREEPPAARREEDDNNEESSSS  
 

The impacts of climate change on resource competition, economic development, population migration, and 

humanitarian issues will force changes in U.S. use of its military power.  Climate change also will force change in how the 

United States operates its forces around the world; changes will affect ground operations and logistics as well as 

operations at sea and in the air.  Sea level rise threatens large investments in U.S. facilities around the world.  

Desertification and shifts in the availability of water can change logistic patterns drastically for all U.S. forces.  This 

section highlights some of the primary military preparedness issues that will confront the United States as a result of a 

changing climate.  

 

Weapons systems and platforms 

According to CNA’s 2007 report, “Operating equipment in extreme environmental conditions increases maintenance 

requirements – at considerable cost – and dramatically reduces the service life of equipment.”19 Increased 

desertification, rising sea levels, and warmer temperatures in the Middle East, where the United States is projected to 

have a continued presence, will put U.S. military preparedness at risk.  Equipment will require heightened maintenance 

to ensure adequate response times. 

 

Bases threatened by rising sea levels 

A rise in sea level would result in the loss of some strategic forward bases across the globe.  In 2008, the National 

Intelligence Council disclosed that 30 or more U.S. military installations were seriously threatened by rising sea levels.20  
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In particular, bases located on the East Coast of the United States are especially vulnerable to rising sea levels and 

increasingly frequent and powerful hurricanes.  For example, were sea levels to rise by one meter, Norfolk, Virginia, an 

important base of the U.S. Navy, would be flooded.  As U.S. military bases are put at risk, the ability of the military to 

protect the United States will be compromised.21 

 

Military operations 

In addition to the preparedness implications of climate change, severe weather impedes actual operations as well.  

Projected increases in storm intensity threaten to impact military installations situated in hurricane alleys, such as those 

on the East Coast of the United States.  Storms and altered weather patterns can also impact energy supplies that are 

vital to the operation of fixed military operations.  Moreover, the melting of Arctic sea ice is expanding the Northwest 

Passage.  This has significant implications for international resource conflicts, maritime shipping lanes and an increased 

scope for U.S. naval operations.22
 

 

CCOONNCCLLUUSSIIOONN  
 

Most of the public debate regarding climate change focuses on the size of the economic consequences of action and 

how these costs compare to those of inaction.  Hurricane Katrina and other extreme weather events suggest a different 

way of thinking about the issue, in which the human and larger social consequences of these events outweighed the 

aggregate economic costs, at least in the context of a large and resilient U.S. economy.  The concentrated impacts of 

such events, which are likely to be exacerbated by a changing climate, will have important national security implications, 

both in terms of a direct threat as well as broader challenges to U.S. interests in strategically important countries.  At 

home, extreme weather events could put large numbers of people in harm, damage essential infrastructure (including 

military assets), and require mobilization and diversion of military personnel.  Abroad, climate change is likely to 

promote instability in countries of strategic concern, which could lead to refugee and humanitarian crises as well as 

escalations in international conflict over resources, particularly water and food.  
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There is broad scientific consensus that our climate is changing, due primarily to the burning of fossil fuels for energy, 

deforestation, and other human activities that release greenhouse gases into our atmosphere.  The debate surrounding 

climate change action has many facets, with significant attention given to issues such as the global competitiveness of 

American industry, the effect of climate legislation on job growth, and the potential environmental impacts of non-

action.  A frequently overlooked perspective is the impact of climate change on U.S. national security. This issue brief 

attempts to fill that void, examining the national security consequences of rising sea levels and changes in temperature 

and precipitation patterns across the globe. Topics addressed include resource conflict, economic stress, population 

dislocation, humanitarian relief and military preparedness.  Other issues, such as the critical relationship between the 

U.S. energy supply (especially oil) and national security, are beyond the scope of this brief. 

 

IINNTTRROODDUUCCTTIIOONN  
 

National security is often characterized as defense against armed attack.  In reality, it is a much broader and more 

complex issue; phenomena such as infectious disease, natural disasters, and climate change all have national security 

implications.  The common factor among these issues is instability.  Maintaining stability both among and within nations 

is a proven means of conflict avoidance; instability is a threat to security. 

 

So while armed attacks have the potential to endanger large numbers of people, this is also true of climate change.  

Many experts agree that projected effects of climate change pose a threat to America’s national security because they 

function as a “threat multiplier for instability” and are interrelated with U.S. dependence on fossil fuels.1 This sentiment 

was recently echoed by the Intelligence Community (IC) in its National Intelligence Assessment on the national security 

impacts of global climate change to 2030.  In his June 2008 Congressional testimony, Thomas Fingar, Deputy Director of 

National Intelligence for Analysis and Chairman of the National Intelligence Council, said, “Climate change alone is 

unlikely to trigger state failure by 2030, but the impacts will worsen existing problems – such as poverty, social tensions, 

environmental degradation, ineffectual leadership, and weak political institutions.”2 

 

RREESSOOUURRCCEE  SSCCAARRCCIITTYY  AANNDD  CCOONNFFLLIICCTT  
 

Access to and availability of natural resources historically has been a source of conflict across countries and cultures. 

Conflicts over water resources currently are linked with persistent poverty and instability in the Middle East, Africa, and 

Asia.  As climatic changes continue, the likelihood of resource conflicts will grow as well. 
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Water access 

An adequate water supply is a basic necessity for human activities such as drinking, irrigation, and sanitation.  By 2025, 

five billion people are projected to live in water stressed countries, even without considering the potential impacts of 

climate change.3   If changes in critical sources of fresh water such as rainfall, snowmelt, and glacial melt are factored 

into projections for water stress – a likely scenario due to a changing climate – the people who already live in water 

stressed countries could see a further reduction in water availability.  In some cases the effects are already visible.  

Experts currently estimate that glaciers, from which 40 percent of the world’s population receives about half of its 

drinking water,4 have been retreating at ever faster rates due to climate change.5   Because they lack the infrastructure 

to deal with water shortages, developing countries are particularly vulnerable to political, economic and social 

instability. 

 

Food production 

Access to food is a critical stability factor.  Climate change threatens to inject instability into food production across the 

globe.  Crop ecologists project that grain production will decrease 10 percent for each 1.8°F increase in temperatures 

above past averages.6   According to the Intergovernmental Panel on Climate Change (IPCC) estimates, some African 

countries’ yields from rain-fed crops could drop by 50 percent by 2020 due to climate impacts.7  Additionally, most of 

the world’s growth in food demand will occur in areas already facing food shortages such as the Indian subcontinent and 

sub-Saharan Africa.   

 

Fresh water and food are just two examples of resources that will be affected by a changing climate.  The degree to 

which societies will experience the negative environmental and socio-economic effects of resource scarcity due to 

climate change depends in large part to their vulnerability to it.  How dependent is a given society on natural resources 

and ecosystem services?  Given a certain level of dependence, how sensitive are the resources to a changing climate? 

What is the capacity of the country to adapt to changes in availability of these resources and services?  Thus, while the 

environmental and socio-economic effects of climate change are projected to be widespread, they will not be uniformly 

distributed because of varying vulnerabilities.  Of central concern for U.S. security, however, is the reality that a majority 

of the resource impacts will be in countries with limited adaptive capacity, potentially making them particularly 

susceptible to the corrosive effects of instability. 

 

EECCOONNOOMMIICC  SSTTRREESSSSEESS  
 

Climate change will have serious implications for national economies and global markets.  While it is impossible to 

attribute economic and state failures to global climate change alone, an increasing number of experts, both scientific 

and military, believe that a changing climate will exacerbate some of the central challenges facing weak economies and 

failing states. 

 

Investment 

Climate change will require dramatic investment in infrastructure – both to preempt its effects and to rebuild 

communities after extreme weather events.  Increasingly powerful and devastating tropical storms, like Hurricane 

Katrina, can be expected to occur as climate change causes ocean temperatures to rise. 8  The damage ensuing from 

such destructive storms is financially overwhelming, and while the United States has the capacity, even if a finite one, to 

invest in prevention and rebuilding efforts, the same cannot be said for much of the developing world.  In 2009, the 

World Bank estimated that developing countries would require $75-100 billion annually during the period 2010-2050 to 

cope with the consequences of climate change.9  
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International markets  

The global financial crisis that took hold in 2009 and continued through 2010 resulted in slower economic growth 

around the world.  As markets slowly recover and financial regulations are reorganized, how the international markets 

respond is of direct relevance to U.S. national security.  Climate change has the potential to disrupt progress, especially 

in emerging economies which are more vulnerable to instability.  Economic disruptions associated with climate change 

will place increased pressure on weak nations which may therefore be unable to provide basic needs and maintain order 

for their citizens.  In his February 2009 testimony before Congress, Director of National Intelligence Admiral Dennis C. 

Blair said, “The United States depends on a smooth-functioning international system ensuring the flow of trade and 

market access to critical raw materials such as oil and gas, and security for its allies and partners.  Climate change could 

affect all of these – domestic stability in a number of key states, the opening of new sea lanes and access to raw 

materials, and the global economy more broadly – with significant geopolitical consequences.”10  This also means that 

the export markets of many countries are likely to be negatively affected. 

 

PPOOPPUULLAATTIIOONN  DDIISSLLOOCCAATTIIOONN  AANNDD  MMIIGGRRAATTIIOONN  
 

Mass migration associated with climate change will challenge the world's political, economic, social and humanitarian 

relief capabilities. For example, a sea level rise of 3 - 15 feet would displace between 150 and 400 million people.11  The 

IPCC projects that sea levels will rise between 7 and 23 inches (0.18 and 0.59 meters) above the 1980-1999 average by 

the end of this century, making it unlikely that these extreme projections will be realized in the near future.12  Regardless 

of their numbers, however, displaced populations from developing countries are expected to move both to urban areas 

in their home countries and to neighbor countries as a temporary home until a move to a developed country with 

superior economic prospects is possible.13  There are three types of migration to consider: 

 

Within a country 

Migration within a single country, from coastlines to cities for example, can result in significant economic changes – both 

positive and negative.  The United States was, for the most part, able to absorb the displacement of people from the 

Gulf Coast after Hurricane Katrina.  Developing countries that lack strong political, social, and economic infrastructures 

are likely to face entirely different effects of major population shifts.   

 

Across an international border 

Environmental destruction is a major driver of migration across international borders.  Such migration can often lead to 

intense political conflict and destabilization for both countries.  The large migration from Bangladesh to India beginning 

in the 1950s, for example, affected both the economy and political context in the regions of India that absorbed this 

population and resulted in violence between natives and migrants.14   The IPCC has estimated that with a 45 centimeter 

(17.7 inch) increase in sea level, 10.9 percent of Bangladesh will be under water and 5.5 million people may be 

displaced.15  As a result, previously existing tensions may be exacerbated if this projected sea level rise does indeed 

occur.   

 

Across large regions of the globe 

A final type of migration involves large regions of the globe.  Europe has experienced such a migration influx from North 

Africa and the Middle East since the 1960s.  The resulting shift in demographics can result in serious tensions along 

social, cultural, or religious lines, as evidenced by the 2005 civil unrest in France.  A forced evacuation of low-lying island 

nations, such as the Maldives, the Republic of the Marshall Islands, Tuvalu and Kiribati, may be necessary if they are 

rendered uninhabitable by a sea level rise of one to two meters (3.2 - 6.5 feet).16
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HHUUMMAANNIITTAARRIIAANN  RREELLIIEEFF  
 

The need for increased international aid is likely to be one of the most significant effects of climate change.  Since the 

1970s, the number of people affected globally by natural disasters has increased by about 50,000 to 60,000 people per 

decade.17  The number of reported disasters has also increased from an average annual total of 90 in the 1970s to 

almost 450 per year in this current decade.  The impetus to provide funding in the wake of such domestic and 

international disasters, which is both moral and strategic, will come under intense scrutiny and pressure given America’s 

own long-term budget scenario. Difficult choices will have to be made over competing trade-offs and priorities.  

Significant aid is likely to be required due to the following effects of climate change: 

 

Weather intensification 

The increased intensity of tropical cyclones, hurricanes, and other extreme weather events will result in greater 

infrastructure damage and economic losses. 

 

Flooding and drought 

It is very likely that there will be more frequent and intense drought and wildfire occurrences as a result of changing 

weather patterns and mid-continental drying.  Because the landmass of the Indian subcontinent is expected to warm, 

scientists anticipate this will heighten the impact of monsoon rains and associated flooding of low-lying areas. 

 

Shifting pattern of disease  

Disease vectors will be altered in a warmer world, causing new worldwide health challenges.  Public health experts 

project that between 90 and 200 million people could become more vulnerable to malaria, 1.4 billion could experience 

greater risk of dengue fever, and the number of children vulnerable to diarrheal diseases – the number one killer of 

children – will increase significantly.18 

 

MMIILLIITTAARRYY  PPRREEPPAARREEDDNNEESSSS  
 

The impacts of climate change on resource competition, economic development, population migration, and 

humanitarian issues will force changes in U.S. use of its military power.  Climate change also will force change in how the 

United States operates its forces around the world; changes will affect ground operations and logistics as well as 

operations at sea and in the air.  Sea level rise threatens large investments in U.S. facilities around the world.  

Desertification and shifts in the availability of water can change logistic patterns drastically for all U.S. forces.  This 

section highlights some of the primary military preparedness issues that will confront the United States as a result of a 

changing climate.  

 

Weapons systems and platforms 

According to CNA’s 2007 report, “Operating equipment in extreme environmental conditions increases maintenance 

requirements – at considerable cost – and dramatically reduces the service life of equipment.”19 Increased 

desertification, rising sea levels, and warmer temperatures in the Middle East, where the United States is projected to 

have a continued presence, will put U.S. military preparedness at risk.  Equipment will require heightened maintenance 

to ensure adequate response times. 

 

Bases threatened by rising sea levels 

A rise in sea level would result in the loss of some strategic forward bases across the globe.  In 2008, the National 

Intelligence Council disclosed that 30 or more U.S. military installations were seriously threatened by rising sea levels.20  
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In particular, bases located on the East Coast of the United States are especially vulnerable to rising sea levels and 

increasingly frequent and powerful hurricanes.  For example, were sea levels to rise by one meter, Norfolk, Virginia, an 

important base of the U.S. Navy, would be flooded.  As U.S. military bases are put at risk, the ability of the military to 

protect the United States will be compromised.21 

 

Military operations 

In addition to the preparedness implications of climate change, severe weather impedes actual operations as well.  

Projected increases in storm intensity threaten to impact military installations situated in hurricane alleys, such as those 

on the East Coast of the United States.  Storms and altered weather patterns can also impact energy supplies that are 

vital to the operation of fixed military operations.  Moreover, the melting of Arctic sea ice is expanding the Northwest 

Passage.  This has significant implications for international resource conflicts, maritime shipping lanes and an increased 

scope for U.S. naval operations.22
 

 

CCOONNCCLLUUSSIIOONN  
 

Most of the public debate regarding climate change focuses on the size of the economic consequences of action and 

how these costs compare to those of inaction.  Hurricane Katrina and other extreme weather events suggest a different 

way of thinking about the issue, in which the human and larger social consequences of these events outweighed the 

aggregate economic costs, at least in the context of a large and resilient U.S. economy.  The concentrated impacts of 

such events, which are likely to be exacerbated by a changing climate, will have important national security implications, 

both in terms of a direct threat as well as broader challenges to U.S. interests in strategically important countries.  At 

home, extreme weather events could put large numbers of people in harm, damage essential infrastructure (including 

military assets), and require mobilization and diversion of military personnel.  Abroad, climate change is likely to 

promote instability in countries of strategic concern, which could lead to refugee and humanitarian crises as well as 

escalations in international conflict over resources, particularly water and food.  
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There is broad scientific consensus that our climate is changing, due primarily to the burning of fossil fuels for energy, 

deforestation, and other human activities that release greenhouse gases into our atmosphere.  The debate surrounding 

climate change action has many facets, with significant attention given to issues such as the global competitiveness of 

American industry, the effect of climate legislation on job growth, and the potential environmental impacts of non-

action.  A frequently overlooked perspective is the impact of climate change on U.S. national security. This issue brief 

attempts to fill that void, examining the national security consequences of rising sea levels and changes in temperature 

and precipitation patterns across the globe. Topics addressed include resource conflict, economic stress, population 

dislocation, humanitarian relief and military preparedness.  Other issues, such as the critical relationship between the 

U.S. energy supply (especially oil) and national security, are beyond the scope of this brief. 

 

IINNTTRROODDUUCCTTIIOONN  
 

National security is often characterized as defense against armed attack.  In reality, it is a much broader and more 

complex issue; phenomena such as infectious disease, natural disasters, and climate change all have national security 

implications.  The common factor among these issues is instability.  Maintaining stability both among and within nations 

is a proven means of conflict avoidance; instability is a threat to security. 

 

So while armed attacks have the potential to endanger large numbers of people, this is also true of climate change.  

Many experts agree that projected effects of climate change pose a threat to America’s national security because they 

function as a “threat multiplier for instability” and are interrelated with U.S. dependence on fossil fuels.1 This sentiment 

was recently echoed by the Intelligence Community (IC) in its National Intelligence Assessment on the national security 

impacts of global climate change to 2030.  In his June 2008 Congressional testimony, Thomas Fingar, Deputy Director of 

National Intelligence for Analysis and Chairman of the National Intelligence Council, said, “Climate change alone is 

unlikely to trigger state failure by 2030, but the impacts will worsen existing problems – such as poverty, social tensions, 

environmental degradation, ineffectual leadership, and weak political institutions.”2 

 

RREESSOOUURRCCEE  SSCCAARRCCIITTYY  AANNDD  CCOONNFFLLIICCTT  
 

Access to and availability of natural resources historically has been a source of conflict across countries and cultures. 

Conflicts over water resources currently are linked with persistent poverty and instability in the Middle East, Africa, and 

Asia.  As climatic changes continue, the likelihood of resource conflicts will grow as well. 
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Water access 

An adequate water supply is a basic necessity for human activities such as drinking, irrigation, and sanitation.  By 2025, 

five billion people are projected to live in water stressed countries, even without considering the potential impacts of 

climate change.3   If changes in critical sources of fresh water such as rainfall, snowmelt, and glacial melt are factored 

into projections for water stress – a likely scenario due to a changing climate – the people who already live in water 

stressed countries could see a further reduction in water availability.  In some cases the effects are already visible.  

Experts currently estimate that glaciers, from which 40 percent of the world’s population receives about half of its 

drinking water,4 have been retreating at ever faster rates due to climate change.5   Because they lack the infrastructure 

to deal with water shortages, developing countries are particularly vulnerable to political, economic and social 

instability. 

 

Food production 

Access to food is a critical stability factor.  Climate change threatens to inject instability into food production across the 

globe.  Crop ecologists project that grain production will decrease 10 percent for each 1.8°F increase in temperatures 

above past averages.6   According to the Intergovernmental Panel on Climate Change (IPCC) estimates, some African 

countries’ yields from rain-fed crops could drop by 50 percent by 2020 due to climate impacts.7  Additionally, most of 

the world’s growth in food demand will occur in areas already facing food shortages such as the Indian subcontinent and 

sub-Saharan Africa.   

 

Fresh water and food are just two examples of resources that will be affected by a changing climate.  The degree to 

which societies will experience the negative environmental and socio-economic effects of resource scarcity due to 

climate change depends in large part to their vulnerability to it.  How dependent is a given society on natural resources 

and ecosystem services?  Given a certain level of dependence, how sensitive are the resources to a changing climate? 

What is the capacity of the country to adapt to changes in availability of these resources and services?  Thus, while the 

environmental and socio-economic effects of climate change are projected to be widespread, they will not be uniformly 

distributed because of varying vulnerabilities.  Of central concern for U.S. security, however, is the reality that a majority 

of the resource impacts will be in countries with limited adaptive capacity, potentially making them particularly 

susceptible to the corrosive effects of instability. 

 

EECCOONNOOMMIICC  SSTTRREESSSSEESS  
 

Climate change will have serious implications for national economies and global markets.  While it is impossible to 

attribute economic and state failures to global climate change alone, an increasing number of experts, both scientific 

and military, believe that a changing climate will exacerbate some of the central challenges facing weak economies and 

failing states. 

 

Investment 

Climate change will require dramatic investment in infrastructure – both to preempt its effects and to rebuild 

communities after extreme weather events.  Increasingly powerful and devastating tropical storms, like Hurricane 

Katrina, can be expected to occur as climate change causes ocean temperatures to rise. 8  The damage ensuing from 

such destructive storms is financially overwhelming, and while the United States has the capacity, even if a finite one, to 

invest in prevention and rebuilding efforts, the same cannot be said for much of the developing world.  In 2009, the 

World Bank estimated that developing countries would require $75-100 billion annually during the period 2010-2050 to 

cope with the consequences of climate change.9  
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International markets  

The global financial crisis that took hold in 2009 and continued through 2010 resulted in slower economic growth 

around the world.  As markets slowly recover and financial regulations are reorganized, how the international markets 

respond is of direct relevance to U.S. national security.  Climate change has the potential to disrupt progress, especially 

in emerging economies which are more vulnerable to instability.  Economic disruptions associated with climate change 

will place increased pressure on weak nations which may therefore be unable to provide basic needs and maintain order 

for their citizens.  In his February 2009 testimony before Congress, Director of National Intelligence Admiral Dennis C. 

Blair said, “The United States depends on a smooth-functioning international system ensuring the flow of trade and 

market access to critical raw materials such as oil and gas, and security for its allies and partners.  Climate change could 

affect all of these – domestic stability in a number of key states, the opening of new sea lanes and access to raw 

materials, and the global economy more broadly – with significant geopolitical consequences.”10  This also means that 

the export markets of many countries are likely to be negatively affected. 

 

PPOOPPUULLAATTIIOONN  DDIISSLLOOCCAATTIIOONN  AANNDD  MMIIGGRRAATTIIOONN  
 

Mass migration associated with climate change will challenge the world's political, economic, social and humanitarian 

relief capabilities. For example, a sea level rise of 3 - 15 feet would displace between 150 and 400 million people.11  The 

IPCC projects that sea levels will rise between 7 and 23 inches (0.18 and 0.59 meters) above the 1980-1999 average by 

the end of this century, making it unlikely that these extreme projections will be realized in the near future.12  Regardless 

of their numbers, however, displaced populations from developing countries are expected to move both to urban areas 

in their home countries and to neighbor countries as a temporary home until a move to a developed country with 

superior economic prospects is possible.13  There are three types of migration to consider: 

 

Within a country 

Migration within a single country, from coastlines to cities for example, can result in significant economic changes – both 

positive and negative.  The United States was, for the most part, able to absorb the displacement of people from the 

Gulf Coast after Hurricane Katrina.  Developing countries that lack strong political, social, and economic infrastructures 

are likely to face entirely different effects of major population shifts.   

 

Across an international border 

Environmental destruction is a major driver of migration across international borders.  Such migration can often lead to 

intense political conflict and destabilization for both countries.  The large migration from Bangladesh to India beginning 

in the 1950s, for example, affected both the economy and political context in the regions of India that absorbed this 

population and resulted in violence between natives and migrants.14   The IPCC has estimated that with a 45 centimeter 

(17.7 inch) increase in sea level, 10.9 percent of Bangladesh will be under water and 5.5 million people may be 

displaced.15  As a result, previously existing tensions may be exacerbated if this projected sea level rise does indeed 

occur.   

 

Across large regions of the globe 

A final type of migration involves large regions of the globe.  Europe has experienced such a migration influx from North 

Africa and the Middle East since the 1960s.  The resulting shift in demographics can result in serious tensions along 

social, cultural, or religious lines, as evidenced by the 2005 civil unrest in France.  A forced evacuation of low-lying island 

nations, such as the Maldives, the Republic of the Marshall Islands, Tuvalu and Kiribati, may be necessary if they are 

rendered uninhabitable by a sea level rise of one to two meters (3.2 - 6.5 feet).16
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HHUUMMAANNIITTAARRIIAANN  RREELLIIEEFF  
 

The need for increased international aid is likely to be one of the most significant effects of climate change.  Since the 

1970s, the number of people affected globally by natural disasters has increased by about 50,000 to 60,000 people per 

decade.17  The number of reported disasters has also increased from an average annual total of 90 in the 1970s to 

almost 450 per year in this current decade.  The impetus to provide funding in the wake of such domestic and 

international disasters, which is both moral and strategic, will come under intense scrutiny and pressure given America’s 

own long-term budget scenario. Difficult choices will have to be made over competing trade-offs and priorities.  

Significant aid is likely to be required due to the following effects of climate change: 

 

Weather intensification 

The increased intensity of tropical cyclones, hurricanes, and other extreme weather events will result in greater 

infrastructure damage and economic losses. 

 

Flooding and drought 

It is very likely that there will be more frequent and intense drought and wildfire occurrences as a result of changing 

weather patterns and mid-continental drying.  Because the landmass of the Indian subcontinent is expected to warm, 

scientists anticipate this will heighten the impact of monsoon rains and associated flooding of low-lying areas. 

 

Shifting pattern of disease  

Disease vectors will be altered in a warmer world, causing new worldwide health challenges.  Public health experts 

project that between 90 and 200 million people could become more vulnerable to malaria, 1.4 billion could experience 

greater risk of dengue fever, and the number of children vulnerable to diarrheal diseases – the number one killer of 

children – will increase significantly.18 

 

MMIILLIITTAARRYY  PPRREEPPAARREEDDNNEESSSS  
 

The impacts of climate change on resource competition, economic development, population migration, and 

humanitarian issues will force changes in U.S. use of its military power.  Climate change also will force change in how the 

United States operates its forces around the world; changes will affect ground operations and logistics as well as 

operations at sea and in the air.  Sea level rise threatens large investments in U.S. facilities around the world.  

Desertification and shifts in the availability of water can change logistic patterns drastically for all U.S. forces.  This 

section highlights some of the primary military preparedness issues that will confront the United States as a result of a 

changing climate.  

 

Weapons systems and platforms 

According to CNA’s 2007 report, “Operating equipment in extreme environmental conditions increases maintenance 

requirements – at considerable cost – and dramatically reduces the service life of equipment.”19 Increased 

desertification, rising sea levels, and warmer temperatures in the Middle East, where the United States is projected to 

have a continued presence, will put U.S. military preparedness at risk.  Equipment will require heightened maintenance 

to ensure adequate response times. 

 

Bases threatened by rising sea levels 

A rise in sea level would result in the loss of some strategic forward bases across the globe.  In 2008, the National 

Intelligence Council disclosed that 30 or more U.S. military installations were seriously threatened by rising sea levels.20  
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In particular, bases located on the East Coast of the United States are especially vulnerable to rising sea levels and 

increasingly frequent and powerful hurricanes.  For example, were sea levels to rise by one meter, Norfolk, Virginia, an 

important base of the U.S. Navy, would be flooded.  As U.S. military bases are put at risk, the ability of the military to 

protect the United States will be compromised.21 

 

Military operations 

In addition to the preparedness implications of climate change, severe weather impedes actual operations as well.  

Projected increases in storm intensity threaten to impact military installations situated in hurricane alleys, such as those 

on the East Coast of the United States.  Storms and altered weather patterns can also impact energy supplies that are 

vital to the operation of fixed military operations.  Moreover, the melting of Arctic sea ice is expanding the Northwest 

Passage.  This has significant implications for international resource conflicts, maritime shipping lanes and an increased 

scope for U.S. naval operations.22
 

 

CCOONNCCLLUUSSIIOONN  
 

Most of the public debate regarding climate change focuses on the size of the economic consequences of action and 

how these costs compare to those of inaction.  Hurricane Katrina and other extreme weather events suggest a different 

way of thinking about the issue, in which the human and larger social consequences of these events outweighed the 

aggregate economic costs, at least in the context of a large and resilient U.S. economy.  The concentrated impacts of 

such events, which are likely to be exacerbated by a changing climate, will have important national security implications, 

both in terms of a direct threat as well as broader challenges to U.S. interests in strategically important countries.  At 

home, extreme weather events could put large numbers of people in harm, damage essential infrastructure (including 

military assets), and require mobilization and diversion of military personnel.  Abroad, climate change is likely to 

promote instability in countries of strategic concern, which could lead to refugee and humanitarian crises as well as 

escalations in international conflict over resources, particularly water and food.  
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There is broad scientific consensus that our climate is changing, due primarily to the burning of fossil fuels for energy, 

deforestation, and other human activities that release greenhouse gases into our atmosphere.  The debate surrounding 

climate change action has many facets, with significant attention given to issues such as the global competitiveness of 

American industry, the effect of climate legislation on job growth, and the potential environmental impacts of non-

action.  A frequently overlooked perspective is the impact of climate change on U.S. national security. This issue brief 

attempts to fill that void, examining the national security consequences of rising sea levels and changes in temperature 

and precipitation patterns across the globe. Topics addressed include resource conflict, economic stress, population 

dislocation, humanitarian relief and military preparedness.  Other issues, such as the critical relationship between the 

U.S. energy supply (especially oil) and national security, are beyond the scope of this brief. 

 

IINNTTRROODDUUCCTTIIOONN  
 

National security is often characterized as defense against armed attack.  In reality, it is a much broader and more 

complex issue; phenomena such as infectious disease, natural disasters, and climate change all have national security 

implications.  The common factor among these issues is instability.  Maintaining stability both among and within nations 

is a proven means of conflict avoidance; instability is a threat to security. 

 

So while armed attacks have the potential to endanger large numbers of people, this is also true of climate change.  

Many experts agree that projected effects of climate change pose a threat to America’s national security because they 

function as a “threat multiplier for instability” and are interrelated with U.S. dependence on fossil fuels.1 This sentiment 

was recently echoed by the Intelligence Community (IC) in its National Intelligence Assessment on the national security 

impacts of global climate change to 2030.  In his June 2008 Congressional testimony, Thomas Fingar, Deputy Director of 

National Intelligence for Analysis and Chairman of the National Intelligence Council, said, “Climate change alone is 

unlikely to trigger state failure by 2030, but the impacts will worsen existing problems – such as poverty, social tensions, 

environmental degradation, ineffectual leadership, and weak political institutions.”2 

 

RREESSOOUURRCCEE  SSCCAARRCCIITTYY  AANNDD  CCOONNFFLLIICCTT  
 

Access to and availability of natural resources historically has been a source of conflict across countries and cultures. 

Conflicts over water resources currently are linked with persistent poverty and instability in the Middle East, Africa, and 

Asia.  As climatic changes continue, the likelihood of resource conflicts will grow as well. 

 

  



 

Environmental and Energy Study Institute                                                                                                                                   2 | P a g e  

Water access 

An adequate water supply is a basic necessity for human activities such as drinking, irrigation, and sanitation.  By 2025, 

five billion people are projected to live in water stressed countries, even without considering the potential impacts of 

climate change.3   If changes in critical sources of fresh water such as rainfall, snowmelt, and glacial melt are factored 

into projections for water stress – a likely scenario due to a changing climate – the people who already live in water 

stressed countries could see a further reduction in water availability.  In some cases the effects are already visible.  

Experts currently estimate that glaciers, from which 40 percent of the world’s population receives about half of its 

drinking water,4 have been retreating at ever faster rates due to climate change.5   Because they lack the infrastructure 

to deal with water shortages, developing countries are particularly vulnerable to political, economic and social 

instability. 

 

Food production 

Access to food is a critical stability factor.  Climate change threatens to inject instability into food production across the 

globe.  Crop ecologists project that grain production will decrease 10 percent for each 1.8°F increase in temperatures 

above past averages.6   According to the Intergovernmental Panel on Climate Change (IPCC) estimates, some African 

countries’ yields from rain-fed crops could drop by 50 percent by 2020 due to climate impacts.7  Additionally, most of 

the world’s growth in food demand will occur in areas already facing food shortages such as the Indian subcontinent and 

sub-Saharan Africa.   

 

Fresh water and food are just two examples of resources that will be affected by a changing climate.  The degree to 

which societies will experience the negative environmental and socio-economic effects of resource scarcity due to 

climate change depends in large part to their vulnerability to it.  How dependent is a given society on natural resources 

and ecosystem services?  Given a certain level of dependence, how sensitive are the resources to a changing climate? 

What is the capacity of the country to adapt to changes in availability of these resources and services?  Thus, while the 

environmental and socio-economic effects of climate change are projected to be widespread, they will not be uniformly 

distributed because of varying vulnerabilities.  Of central concern for U.S. security, however, is the reality that a majority 

of the resource impacts will be in countries with limited adaptive capacity, potentially making them particularly 

susceptible to the corrosive effects of instability. 

 

EECCOONNOOMMIICC  SSTTRREESSSSEESS  
 

Climate change will have serious implications for national economies and global markets.  While it is impossible to 

attribute economic and state failures to global climate change alone, an increasing number of experts, both scientific 

and military, believe that a changing climate will exacerbate some of the central challenges facing weak economies and 

failing states. 

 

Investment 

Climate change will require dramatic investment in infrastructure – both to preempt its effects and to rebuild 

communities after extreme weather events.  Increasingly powerful and devastating tropical storms, like Hurricane 

Katrina, can be expected to occur as climate change causes ocean temperatures to rise. 8  The damage ensuing from 

such destructive storms is financially overwhelming, and while the United States has the capacity, even if a finite one, to 

invest in prevention and rebuilding efforts, the same cannot be said for much of the developing world.  In 2009, the 

World Bank estimated that developing countries would require $75-100 billion annually during the period 2010-2050 to 

cope with the consequences of climate change.9  
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International markets  

The global financial crisis that took hold in 2009 and continued through 2010 resulted in slower economic growth 

around the world.  As markets slowly recover and financial regulations are reorganized, how the international markets 

respond is of direct relevance to U.S. national security.  Climate change has the potential to disrupt progress, especially 

in emerging economies which are more vulnerable to instability.  Economic disruptions associated with climate change 

will place increased pressure on weak nations which may therefore be unable to provide basic needs and maintain order 

for their citizens.  In his February 2009 testimony before Congress, Director of National Intelligence Admiral Dennis C. 

Blair said, “The United States depends on a smooth-functioning international system ensuring the flow of trade and 

market access to critical raw materials such as oil and gas, and security for its allies and partners.  Climate change could 

affect all of these – domestic stability in a number of key states, the opening of new sea lanes and access to raw 

materials, and the global economy more broadly – with significant geopolitical consequences.”10  This also means that 

the export markets of many countries are likely to be negatively affected. 

 

PPOOPPUULLAATTIIOONN  DDIISSLLOOCCAATTIIOONN  AANNDD  MMIIGGRRAATTIIOONN  
 

Mass migration associated with climate change will challenge the world's political, economic, social and humanitarian 

relief capabilities. For example, a sea level rise of 3 - 15 feet would displace between 150 and 400 million people.11  The 

IPCC projects that sea levels will rise between 7 and 23 inches (0.18 and 0.59 meters) above the 1980-1999 average by 

the end of this century, making it unlikely that these extreme projections will be realized in the near future.12  Regardless 

of their numbers, however, displaced populations from developing countries are expected to move both to urban areas 

in their home countries and to neighbor countries as a temporary home until a move to a developed country with 

superior economic prospects is possible.13  There are three types of migration to consider: 

 

Within a country 

Migration within a single country, from coastlines to cities for example, can result in significant economic changes – both 

positive and negative.  The United States was, for the most part, able to absorb the displacement of people from the 

Gulf Coast after Hurricane Katrina.  Developing countries that lack strong political, social, and economic infrastructures 

are likely to face entirely different effects of major population shifts.   

 

Across an international border 

Environmental destruction is a major driver of migration across international borders.  Such migration can often lead to 

intense political conflict and destabilization for both countries.  The large migration from Bangladesh to India beginning 

in the 1950s, for example, affected both the economy and political context in the regions of India that absorbed this 

population and resulted in violence between natives and migrants.14   The IPCC has estimated that with a 45 centimeter 

(17.7 inch) increase in sea level, 10.9 percent of Bangladesh will be under water and 5.5 million people may be 

displaced.15  As a result, previously existing tensions may be exacerbated if this projected sea level rise does indeed 

occur.   

 

Across large regions of the globe 

A final type of migration involves large regions of the globe.  Europe has experienced such a migration influx from North 

Africa and the Middle East since the 1960s.  The resulting shift in demographics can result in serious tensions along 

social, cultural, or religious lines, as evidenced by the 2005 civil unrest in France.  A forced evacuation of low-lying island 

nations, such as the Maldives, the Republic of the Marshall Islands, Tuvalu and Kiribati, may be necessary if they are 

rendered uninhabitable by a sea level rise of one to two meters (3.2 - 6.5 feet).16
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HHUUMMAANNIITTAARRIIAANN  RREELLIIEEFF  
 

The need for increased international aid is likely to be one of the most significant effects of climate change.  Since the 

1970s, the number of people affected globally by natural disasters has increased by about 50,000 to 60,000 people per 

decade.17  The number of reported disasters has also increased from an average annual total of 90 in the 1970s to 

almost 450 per year in this current decade.  The impetus to provide funding in the wake of such domestic and 

international disasters, which is both moral and strategic, will come under intense scrutiny and pressure given America’s 

own long-term budget scenario. Difficult choices will have to be made over competing trade-offs and priorities.  

Significant aid is likely to be required due to the following effects of climate change: 

 

Weather intensification 

The increased intensity of tropical cyclones, hurricanes, and other extreme weather events will result in greater 

infrastructure damage and economic losses. 

 

Flooding and drought 

It is very likely that there will be more frequent and intense drought and wildfire occurrences as a result of changing 

weather patterns and mid-continental drying.  Because the landmass of the Indian subcontinent is expected to warm, 

scientists anticipate this will heighten the impact of monsoon rains and associated flooding of low-lying areas. 

 

Shifting pattern of disease  

Disease vectors will be altered in a warmer world, causing new worldwide health challenges.  Public health experts 

project that between 90 and 200 million people could become more vulnerable to malaria, 1.4 billion could experience 

greater risk of dengue fever, and the number of children vulnerable to diarrheal diseases – the number one killer of 

children – will increase significantly.18 

 

MMIILLIITTAARRYY  PPRREEPPAARREEDDNNEESSSS  
 

The impacts of climate change on resource competition, economic development, population migration, and 

humanitarian issues will force changes in U.S. use of its military power.  Climate change also will force change in how the 

United States operates its forces around the world; changes will affect ground operations and logistics as well as 

operations at sea and in the air.  Sea level rise threatens large investments in U.S. facilities around the world.  

Desertification and shifts in the availability of water can change logistic patterns drastically for all U.S. forces.  This 

section highlights some of the primary military preparedness issues that will confront the United States as a result of a 

changing climate.  

 

Weapons systems and platforms 

According to CNA’s 2007 report, “Operating equipment in extreme environmental conditions increases maintenance 

requirements – at considerable cost – and dramatically reduces the service life of equipment.”19 Increased 

desertification, rising sea levels, and warmer temperatures in the Middle East, where the United States is projected to 

have a continued presence, will put U.S. military preparedness at risk.  Equipment will require heightened maintenance 

to ensure adequate response times. 

 

Bases threatened by rising sea levels 

A rise in sea level would result in the loss of some strategic forward bases across the globe.  In 2008, the National 

Intelligence Council disclosed that 30 or more U.S. military installations were seriously threatened by rising sea levels.20  
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In particular, bases located on the East Coast of the United States are especially vulnerable to rising sea levels and 

increasingly frequent and powerful hurricanes.  For example, were sea levels to rise by one meter, Norfolk, Virginia, an 

important base of the U.S. Navy, would be flooded.  As U.S. military bases are put at risk, the ability of the military to 

protect the United States will be compromised.21 

 

Military operations 

In addition to the preparedness implications of climate change, severe weather impedes actual operations as well.  

Projected increases in storm intensity threaten to impact military installations situated in hurricane alleys, such as those 

on the East Coast of the United States.  Storms and altered weather patterns can also impact energy supplies that are 

vital to the operation of fixed military operations.  Moreover, the melting of Arctic sea ice is expanding the Northwest 

Passage.  This has significant implications for international resource conflicts, maritime shipping lanes and an increased 

scope for U.S. naval operations.22
 

 

CCOONNCCLLUUSSIIOONN  
 

Most of the public debate regarding climate change focuses on the size of the economic consequences of action and 

how these costs compare to those of inaction.  Hurricane Katrina and other extreme weather events suggest a different 

way of thinking about the issue, in which the human and larger social consequences of these events outweighed the 

aggregate economic costs, at least in the context of a large and resilient U.S. economy.  The concentrated impacts of 

such events, which are likely to be exacerbated by a changing climate, will have important national security implications, 

both in terms of a direct threat as well as broader challenges to U.S. interests in strategically important countries.  At 

home, extreme weather events could put large numbers of people in harm, damage essential infrastructure (including 

military assets), and require mobilization and diversion of military personnel.  Abroad, climate change is likely to 

promote instability in countries of strategic concern, which could lead to refugee and humanitarian crises as well as 

escalations in international conflict over resources, particularly water and food.  
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There is broad scientific consensus that our climate is changing, due primarily to the burning of fossil fuels for energy, 

deforestation, and other human activities that release greenhouse gases into our atmosphere.  The debate surrounding 

climate change action has many facets, with significant attention given to issues such as the global competitiveness of 

American industry, the effect of climate legislation on job growth, and the potential environmental impacts of non-

action.  A frequently overlooked perspective is the impact of climate change on U.S. national security. This issue brief 

attempts to fill that void, examining the national security consequences of rising sea levels and changes in temperature 

and precipitation patterns across the globe. Topics addressed include resource conflict, economic stress, population 

dislocation, humanitarian relief and military preparedness.  Other issues, such as the critical relationship between the 

U.S. energy supply (especially oil) and national security, are beyond the scope of this brief. 

 

IINNTTRROODDUUCCTTIIOONN  
 

National security is often characterized as defense against armed attack.  In reality, it is a much broader and more 

complex issue; phenomena such as infectious disease, natural disasters, and climate change all have national security 

implications.  The common factor among these issues is instability.  Maintaining stability both among and within nations 

is a proven means of conflict avoidance; instability is a threat to security. 

 

So while armed attacks have the potential to endanger large numbers of people, this is also true of climate change.  

Many experts agree that projected effects of climate change pose a threat to America’s national security because they 

function as a “threat multiplier for instability” and are interrelated with U.S. dependence on fossil fuels.1 This sentiment 

was recently echoed by the Intelligence Community (IC) in its National Intelligence Assessment on the national security 

impacts of global climate change to 2030.  In his June 2008 Congressional testimony, Thomas Fingar, Deputy Director of 

National Intelligence for Analysis and Chairman of the National Intelligence Council, said, “Climate change alone is 

unlikely to trigger state failure by 2030, but the impacts will worsen existing problems – such as poverty, social tensions, 

environmental degradation, ineffectual leadership, and weak political institutions.”2 

 

RREESSOOUURRCCEE  SSCCAARRCCIITTYY  AANNDD  CCOONNFFLLIICCTT  
 

Access to and availability of natural resources historically has been a source of conflict across countries and cultures. 

Conflicts over water resources currently are linked with persistent poverty and instability in the Middle East, Africa, and 

Asia.  As climatic changes continue, the likelihood of resource conflicts will grow as well. 
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Water access 

An adequate water supply is a basic necessity for human activities such as drinking, irrigation, and sanitation.  By 2025, 

five billion people are projected to live in water stressed countries, even without considering the potential impacts of 

climate change.3   If changes in critical sources of fresh water such as rainfall, snowmelt, and glacial melt are factored 

into projections for water stress – a likely scenario due to a changing climate – the people who already live in water 

stressed countries could see a further reduction in water availability.  In some cases the effects are already visible.  

Experts currently estimate that glaciers, from which 40 percent of the world’s population receives about half of its 

drinking water,4 have been retreating at ever faster rates due to climate change.5   Because they lack the infrastructure 

to deal with water shortages, developing countries are particularly vulnerable to political, economic and social 

instability. 

 

Food production 

Access to food is a critical stability factor.  Climate change threatens to inject instability into food production across the 

globe.  Crop ecologists project that grain production will decrease 10 percent for each 1.8°F increase in temperatures 

above past averages.6   According to the Intergovernmental Panel on Climate Change (IPCC) estimates, some African 

countries’ yields from rain-fed crops could drop by 50 percent by 2020 due to climate impacts.7  Additionally, most of 

the world’s growth in food demand will occur in areas already facing food shortages such as the Indian subcontinent and 

sub-Saharan Africa.   

 

Fresh water and food are just two examples of resources that will be affected by a changing climate.  The degree to 

which societies will experience the negative environmental and socio-economic effects of resource scarcity due to 

climate change depends in large part to their vulnerability to it.  How dependent is a given society on natural resources 

and ecosystem services?  Given a certain level of dependence, how sensitive are the resources to a changing climate? 

What is the capacity of the country to adapt to changes in availability of these resources and services?  Thus, while the 

environmental and socio-economic effects of climate change are projected to be widespread, they will not be uniformly 

distributed because of varying vulnerabilities.  Of central concern for U.S. security, however, is the reality that a majority 

of the resource impacts will be in countries with limited adaptive capacity, potentially making them particularly 

susceptible to the corrosive effects of instability. 

 

EECCOONNOOMMIICC  SSTTRREESSSSEESS  
 

Climate change will have serious implications for national economies and global markets.  While it is impossible to 

attribute economic and state failures to global climate change alone, an increasing number of experts, both scientific 

and military, believe that a changing climate will exacerbate some of the central challenges facing weak economies and 

failing states. 

 

Investment 

Climate change will require dramatic investment in infrastructure – both to preempt its effects and to rebuild 

communities after extreme weather events.  Increasingly powerful and devastating tropical storms, like Hurricane 

Katrina, can be expected to occur as climate change causes ocean temperatures to rise. 8  The damage ensuing from 

such destructive storms is financially overwhelming, and while the United States has the capacity, even if a finite one, to 

invest in prevention and rebuilding efforts, the same cannot be said for much of the developing world.  In 2009, the 

World Bank estimated that developing countries would require $75-100 billion annually during the period 2010-2050 to 

cope with the consequences of climate change.9  
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International markets  

The global financial crisis that took hold in 2009 and continued through 2010 resulted in slower economic growth 

around the world.  As markets slowly recover and financial regulations are reorganized, how the international markets 

respond is of direct relevance to U.S. national security.  Climate change has the potential to disrupt progress, especially 

in emerging economies which are more vulnerable to instability.  Economic disruptions associated with climate change 

will place increased pressure on weak nations which may therefore be unable to provide basic needs and maintain order 

for their citizens.  In his February 2009 testimony before Congress, Director of National Intelligence Admiral Dennis C. 

Blair said, “The United States depends on a smooth-functioning international system ensuring the flow of trade and 

market access to critical raw materials such as oil and gas, and security for its allies and partners.  Climate change could 

affect all of these – domestic stability in a number of key states, the opening of new sea lanes and access to raw 

materials, and the global economy more broadly – with significant geopolitical consequences.”10  This also means that 

the export markets of many countries are likely to be negatively affected. 

 

PPOOPPUULLAATTIIOONN  DDIISSLLOOCCAATTIIOONN  AANNDD  MMIIGGRRAATTIIOONN  
 

Mass migration associated with climate change will challenge the world's political, economic, social and humanitarian 

relief capabilities. For example, a sea level rise of 3 - 15 feet would displace between 150 and 400 million people.11  The 

IPCC projects that sea levels will rise between 7 and 23 inches (0.18 and 0.59 meters) above the 1980-1999 average by 

the end of this century, making it unlikely that these extreme projections will be realized in the near future.12  Regardless 

of their numbers, however, displaced populations from developing countries are expected to move both to urban areas 

in their home countries and to neighbor countries as a temporary home until a move to a developed country with 

superior economic prospects is possible.13  There are three types of migration to consider: 

 

Within a country 

Migration within a single country, from coastlines to cities for example, can result in significant economic changes – both 

positive and negative.  The United States was, for the most part, able to absorb the displacement of people from the 

Gulf Coast after Hurricane Katrina.  Developing countries that lack strong political, social, and economic infrastructures 

are likely to face entirely different effects of major population shifts.   

 

Across an international border 

Environmental destruction is a major driver of migration across international borders.  Such migration can often lead to 

intense political conflict and destabilization for both countries.  The large migration from Bangladesh to India beginning 

in the 1950s, for example, affected both the economy and political context in the regions of India that absorbed this 

population and resulted in violence between natives and migrants.14   The IPCC has estimated that with a 45 centimeter 

(17.7 inch) increase in sea level, 10.9 percent of Bangladesh will be under water and 5.5 million people may be 

displaced.15  As a result, previously existing tensions may be exacerbated if this projected sea level rise does indeed 

occur.   

 

Across large regions of the globe 

A final type of migration involves large regions of the globe.  Europe has experienced such a migration influx from North 

Africa and the Middle East since the 1960s.  The resulting shift in demographics can result in serious tensions along 

social, cultural, or religious lines, as evidenced by the 2005 civil unrest in France.  A forced evacuation of low-lying island 

nations, such as the Maldives, the Republic of the Marshall Islands, Tuvalu and Kiribati, may be necessary if they are 

rendered uninhabitable by a sea level rise of one to two meters (3.2 - 6.5 feet).16
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HHUUMMAANNIITTAARRIIAANN  RREELLIIEEFF  
 

The need for increased international aid is likely to be one of the most significant effects of climate change.  Since the 

1970s, the number of people affected globally by natural disasters has increased by about 50,000 to 60,000 people per 

decade.17  The number of reported disasters has also increased from an average annual total of 90 in the 1970s to 

almost 450 per year in this current decade.  The impetus to provide funding in the wake of such domestic and 

international disasters, which is both moral and strategic, will come under intense scrutiny and pressure given America’s 

own long-term budget scenario. Difficult choices will have to be made over competing trade-offs and priorities.  

Significant aid is likely to be required due to the following effects of climate change: 

 

Weather intensification 

The increased intensity of tropical cyclones, hurricanes, and other extreme weather events will result in greater 

infrastructure damage and economic losses. 

 

Flooding and drought 

It is very likely that there will be more frequent and intense drought and wildfire occurrences as a result of changing 

weather patterns and mid-continental drying.  Because the landmass of the Indian subcontinent is expected to warm, 

scientists anticipate this will heighten the impact of monsoon rains and associated flooding of low-lying areas. 

 

Shifting pattern of disease  

Disease vectors will be altered in a warmer world, causing new worldwide health challenges.  Public health experts 

project that between 90 and 200 million people could become more vulnerable to malaria, 1.4 billion could experience 

greater risk of dengue fever, and the number of children vulnerable to diarrheal diseases – the number one killer of 

children – will increase significantly.18 

 

MMIILLIITTAARRYY  PPRREEPPAARREEDDNNEESSSS  
 

The impacts of climate change on resource competition, economic development, population migration, and 

humanitarian issues will force changes in U.S. use of its military power.  Climate change also will force change in how the 

United States operates its forces around the world; changes will affect ground operations and logistics as well as 

operations at sea and in the air.  Sea level rise threatens large investments in U.S. facilities around the world.  

Desertification and shifts in the availability of water can change logistic patterns drastically for all U.S. forces.  This 

section highlights some of the primary military preparedness issues that will confront the United States as a result of a 

changing climate.  

 

Weapons systems and platforms 

According to CNA’s 2007 report, “Operating equipment in extreme environmental conditions increases maintenance 

requirements – at considerable cost – and dramatically reduces the service life of equipment.”19 Increased 

desertification, rising sea levels, and warmer temperatures in the Middle East, where the United States is projected to 

have a continued presence, will put U.S. military preparedness at risk.  Equipment will require heightened maintenance 

to ensure adequate response times. 

 

Bases threatened by rising sea levels 

A rise in sea level would result in the loss of some strategic forward bases across the globe.  In 2008, the National 

Intelligence Council disclosed that 30 or more U.S. military installations were seriously threatened by rising sea levels.20  
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In particular, bases located on the East Coast of the United States are especially vulnerable to rising sea levels and 

increasingly frequent and powerful hurricanes.  For example, were sea levels to rise by one meter, Norfolk, Virginia, an 

important base of the U.S. Navy, would be flooded.  As U.S. military bases are put at risk, the ability of the military to 

protect the United States will be compromised.21 

 

Military operations 

In addition to the preparedness implications of climate change, severe weather impedes actual operations as well.  

Projected increases in storm intensity threaten to impact military installations situated in hurricane alleys, such as those 

on the East Coast of the United States.  Storms and altered weather patterns can also impact energy supplies that are 

vital to the operation of fixed military operations.  Moreover, the melting of Arctic sea ice is expanding the Northwest 

Passage.  This has significant implications for international resource conflicts, maritime shipping lanes and an increased 

scope for U.S. naval operations.22
 

 

CCOONNCCLLUUSSIIOONN  
 

Most of the public debate regarding climate change focuses on the size of the economic consequences of action and 

how these costs compare to those of inaction.  Hurricane Katrina and other extreme weather events suggest a different 

way of thinking about the issue, in which the human and larger social consequences of these events outweighed the 

aggregate economic costs, at least in the context of a large and resilient U.S. economy.  The concentrated impacts of 

such events, which are likely to be exacerbated by a changing climate, will have important national security implications, 

both in terms of a direct threat as well as broader challenges to U.S. interests in strategically important countries.  At 

home, extreme weather events could put large numbers of people in harm, damage essential infrastructure (including 

military assets), and require mobilization and diversion of military personnel.  Abroad, climate change is likely to 

promote instability in countries of strategic concern, which could lead to refugee and humanitarian crises as well as 

escalations in international conflict over resources, particularly water and food.  
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Climate Change Impacts and National Security 
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There is broad scientific consensus that our climate is changing, due primarily to the burning of fossil fuels for energy, 

deforestation, and other human activities that release greenhouse gases into our atmosphere.  The debate surrounding 

climate change action has many facets, with significant attention given to issues such as the global competitiveness of 

American industry, the effect of climate legislation on job growth, and the potential environmental impacts of non-

action.  A frequently overlooked perspective is the impact of climate change on U.S. national security. This issue brief 

attempts to fill that void, examining the national security consequences of rising sea levels and changes in temperature 

and precipitation patterns across the globe. Topics addressed include resource conflict, economic stress, population 

dislocation, humanitarian relief and military preparedness.  Other issues, such as the critical relationship between the 

U.S. energy supply (especially oil) and national security, are beyond the scope of this brief. 

 

IINNTTRROODDUUCCTTIIOONN  
 

National security is often characterized as defense against armed attack.  In reality, it is a much broader and more 

complex issue; phenomena such as infectious disease, natural disasters, and climate change all have national security 

implications.  The common factor among these issues is instability.  Maintaining stability both among and within nations 

is a proven means of conflict avoidance; instability is a threat to security. 

 

So while armed attacks have the potential to endanger large numbers of people, this is also true of climate change.  

Many experts agree that projected effects of climate change pose a threat to America’s national security because they 

function as a “threat multiplier for instability” and are interrelated with U.S. dependence on fossil fuels.1 This sentiment 

was recently echoed by the Intelligence Community (IC) in its National Intelligence Assessment on the national security 

impacts of global climate change to 2030.  In his June 2008 Congressional testimony, Thomas Fingar, Deputy Director of 

National Intelligence for Analysis and Chairman of the National Intelligence Council, said, “Climate change alone is 

unlikely to trigger state failure by 2030, but the impacts will worsen existing problems – such as poverty, social tensions, 

environmental degradation, ineffectual leadership, and weak political institutions.”2 

 

RREESSOOUURRCCEE  SSCCAARRCCIITTYY  AANNDD  CCOONNFFLLIICCTT  
 

Access to and availability of natural resources historically has been a source of conflict across countries and cultures. 

Conflicts over water resources currently are linked with persistent poverty and instability in the Middle East, Africa, and 

Asia.  As climatic changes continue, the likelihood of resource conflicts will grow as well. 
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Water access 

An adequate water supply is a basic necessity for human activities such as drinking, irrigation, and sanitation.  By 2025, 

five billion people are projected to live in water stressed countries, even without considering the potential impacts of 

climate change.3   If changes in critical sources of fresh water such as rainfall, snowmelt, and glacial melt are factored 

into projections for water stress – a likely scenario due to a changing climate – the people who already live in water 

stressed countries could see a further reduction in water availability.  In some cases the effects are already visible.  

Experts currently estimate that glaciers, from which 40 percent of the world’s population receives about half of its 

drinking water,4 have been retreating at ever faster rates due to climate change.5   Because they lack the infrastructure 

to deal with water shortages, developing countries are particularly vulnerable to political, economic and social 

instability. 

 

Food production 

Access to food is a critical stability factor.  Climate change threatens to inject instability into food production across the 

globe.  Crop ecologists project that grain production will decrease 10 percent for each 1.8°F increase in temperatures 

above past averages.6   According to the Intergovernmental Panel on Climate Change (IPCC) estimates, some African 

countries’ yields from rain-fed crops could drop by 50 percent by 2020 due to climate impacts.7  Additionally, most of 

the world’s growth in food demand will occur in areas already facing food shortages such as the Indian subcontinent and 

sub-Saharan Africa.   

 

Fresh water and food are just two examples of resources that will be affected by a changing climate.  The degree to 

which societies will experience the negative environmental and socio-economic effects of resource scarcity due to 

climate change depends in large part to their vulnerability to it.  How dependent is a given society on natural resources 

and ecosystem services?  Given a certain level of dependence, how sensitive are the resources to a changing climate? 

What is the capacity of the country to adapt to changes in availability of these resources and services?  Thus, while the 

environmental and socio-economic effects of climate change are projected to be widespread, they will not be uniformly 

distributed because of varying vulnerabilities.  Of central concern for U.S. security, however, is the reality that a majority 

of the resource impacts will be in countries with limited adaptive capacity, potentially making them particularly 

susceptible to the corrosive effects of instability. 

 

EECCOONNOOMMIICC  SSTTRREESSSSEESS  
 

Climate change will have serious implications for national economies and global markets.  While it is impossible to 

attribute economic and state failures to global climate change alone, an increasing number of experts, both scientific 

and military, believe that a changing climate will exacerbate some of the central challenges facing weak economies and 

failing states. 

 

Investment 

Climate change will require dramatic investment in infrastructure – both to preempt its effects and to rebuild 

communities after extreme weather events.  Increasingly powerful and devastating tropical storms, like Hurricane 

Katrina, can be expected to occur as climate change causes ocean temperatures to rise. 8  The damage ensuing from 

such destructive storms is financially overwhelming, and while the United States has the capacity, even if a finite one, to 

invest in prevention and rebuilding efforts, the same cannot be said for much of the developing world.  In 2009, the 

World Bank estimated that developing countries would require $75-100 billion annually during the period 2010-2050 to 

cope with the consequences of climate change.9  
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International markets  

The global financial crisis that took hold in 2009 and continued through 2010 resulted in slower economic growth 

around the world.  As markets slowly recover and financial regulations are reorganized, how the international markets 

respond is of direct relevance to U.S. national security.  Climate change has the potential to disrupt progress, especially 

in emerging economies which are more vulnerable to instability.  Economic disruptions associated with climate change 

will place increased pressure on weak nations which may therefore be unable to provide basic needs and maintain order 

for their citizens.  In his February 2009 testimony before Congress, Director of National Intelligence Admiral Dennis C. 

Blair said, “The United States depends on a smooth-functioning international system ensuring the flow of trade and 

market access to critical raw materials such as oil and gas, and security for its allies and partners.  Climate change could 

affect all of these – domestic stability in a number of key states, the opening of new sea lanes and access to raw 

materials, and the global economy more broadly – with significant geopolitical consequences.”10  This also means that 

the export markets of many countries are likely to be negatively affected. 

 

PPOOPPUULLAATTIIOONN  DDIISSLLOOCCAATTIIOONN  AANNDD  MMIIGGRRAATTIIOONN  
 

Mass migration associated with climate change will challenge the world's political, economic, social and humanitarian 

relief capabilities. For example, a sea level rise of 3 - 15 feet would displace between 150 and 400 million people.11  The 

IPCC projects that sea levels will rise between 7 and 23 inches (0.18 and 0.59 meters) above the 1980-1999 average by 

the end of this century, making it unlikely that these extreme projections will be realized in the near future.12  Regardless 

of their numbers, however, displaced populations from developing countries are expected to move both to urban areas 

in their home countries and to neighbor countries as a temporary home until a move to a developed country with 

superior economic prospects is possible.13  There are three types of migration to consider: 

 

Within a country 

Migration within a single country, from coastlines to cities for example, can result in significant economic changes – both 

positive and negative.  The United States was, for the most part, able to absorb the displacement of people from the 

Gulf Coast after Hurricane Katrina.  Developing countries that lack strong political, social, and economic infrastructures 

are likely to face entirely different effects of major population shifts.   

 

Across an international border 

Environmental destruction is a major driver of migration across international borders.  Such migration can often lead to 

intense political conflict and destabilization for both countries.  The large migration from Bangladesh to India beginning 

in the 1950s, for example, affected both the economy and political context in the regions of India that absorbed this 

population and resulted in violence between natives and migrants.14   The IPCC has estimated that with a 45 centimeter 

(17.7 inch) increase in sea level, 10.9 percent of Bangladesh will be under water and 5.5 million people may be 

displaced.15  As a result, previously existing tensions may be exacerbated if this projected sea level rise does indeed 

occur.   

 

Across large regions of the globe 

A final type of migration involves large regions of the globe.  Europe has experienced such a migration influx from North 

Africa and the Middle East since the 1960s.  The resulting shift in demographics can result in serious tensions along 

social, cultural, or religious lines, as evidenced by the 2005 civil unrest in France.  A forced evacuation of low-lying island 

nations, such as the Maldives, the Republic of the Marshall Islands, Tuvalu and Kiribati, may be necessary if they are 

rendered uninhabitable by a sea level rise of one to two meters (3.2 - 6.5 feet).16
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HHUUMMAANNIITTAARRIIAANN  RREELLIIEEFF  
 

The need for increased international aid is likely to be one of the most significant effects of climate change.  Since the 

1970s, the number of people affected globally by natural disasters has increased by about 50,000 to 60,000 people per 

decade.17  The number of reported disasters has also increased from an average annual total of 90 in the 1970s to 

almost 450 per year in this current decade.  The impetus to provide funding in the wake of such domestic and 

international disasters, which is both moral and strategic, will come under intense scrutiny and pressure given America’s 

own long-term budget scenario. Difficult choices will have to be made over competing trade-offs and priorities.  

Significant aid is likely to be required due to the following effects of climate change: 

 

Weather intensification 

The increased intensity of tropical cyclones, hurricanes, and other extreme weather events will result in greater 

infrastructure damage and economic losses. 

 

Flooding and drought 

It is very likely that there will be more frequent and intense drought and wildfire occurrences as a result of changing 

weather patterns and mid-continental drying.  Because the landmass of the Indian subcontinent is expected to warm, 

scientists anticipate this will heighten the impact of monsoon rains and associated flooding of low-lying areas. 

 

Shifting pattern of disease  

Disease vectors will be altered in a warmer world, causing new worldwide health challenges.  Public health experts 

project that between 90 and 200 million people could become more vulnerable to malaria, 1.4 billion could experience 

greater risk of dengue fever, and the number of children vulnerable to diarrheal diseases – the number one killer of 

children – will increase significantly.18 

 

MMIILLIITTAARRYY  PPRREEPPAARREEDDNNEESSSS  
 

The impacts of climate change on resource competition, economic development, population migration, and 

humanitarian issues will force changes in U.S. use of its military power.  Climate change also will force change in how the 

United States operates its forces around the world; changes will affect ground operations and logistics as well as 

operations at sea and in the air.  Sea level rise threatens large investments in U.S. facilities around the world.  

Desertification and shifts in the availability of water can change logistic patterns drastically for all U.S. forces.  This 

section highlights some of the primary military preparedness issues that will confront the United States as a result of a 

changing climate.  

 

Weapons systems and platforms 

According to CNA’s 2007 report, “Operating equipment in extreme environmental conditions increases maintenance 

requirements – at considerable cost – and dramatically reduces the service life of equipment.”19 Increased 

desertification, rising sea levels, and warmer temperatures in the Middle East, where the United States is projected to 

have a continued presence, will put U.S. military preparedness at risk.  Equipment will require heightened maintenance 

to ensure adequate response times. 

 

Bases threatened by rising sea levels 

A rise in sea level would result in the loss of some strategic forward bases across the globe.  In 2008, the National 

Intelligence Council disclosed that 30 or more U.S. military installations were seriously threatened by rising sea levels.20  
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In particular, bases located on the East Coast of the United States are especially vulnerable to rising sea levels and 

increasingly frequent and powerful hurricanes.  For example, were sea levels to rise by one meter, Norfolk, Virginia, an 

important base of the U.S. Navy, would be flooded.  As U.S. military bases are put at risk, the ability of the military to 

protect the United States will be compromised.21 

 

Military operations 

In addition to the preparedness implications of climate change, severe weather impedes actual operations as well.  

Projected increases in storm intensity threaten to impact military installations situated in hurricane alleys, such as those 

on the East Coast of the United States.  Storms and altered weather patterns can also impact energy supplies that are 

vital to the operation of fixed military operations.  Moreover, the melting of Arctic sea ice is expanding the Northwest 

Passage.  This has significant implications for international resource conflicts, maritime shipping lanes and an increased 

scope for U.S. naval operations.22
 

 

CCOONNCCLLUUSSIIOONN  
 

Most of the public debate regarding climate change focuses on the size of the economic consequences of action and 

how these costs compare to those of inaction.  Hurricane Katrina and other extreme weather events suggest a different 

way of thinking about the issue, in which the human and larger social consequences of these events outweighed the 

aggregate economic costs, at least in the context of a large and resilient U.S. economy.  The concentrated impacts of 

such events, which are likely to be exacerbated by a changing climate, will have important national security implications, 

both in terms of a direct threat as well as broader challenges to U.S. interests in strategically important countries.  At 

home, extreme weather events could put large numbers of people in harm, damage essential infrastructure (including 

military assets), and require mobilization and diversion of military personnel.  Abroad, climate change is likely to 

promote instability in countries of strategic concern, which could lead to refugee and humanitarian crises as well as 

escalations in international conflict over resources, particularly water and food.  
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There is broad scientific consensus that our climate is changing, due primarily to the burning of fossil fuels for energy, 

deforestation, and other human activities that release greenhouse gases into our atmosphere.  The debate surrounding 

climate change action has many facets, with significant attention given to issues such as the global competitiveness of 

American industry, the effect of climate legislation on job growth, and the potential environmental impacts of non-

action.  A frequently overlooked perspective is the impact of climate change on U.S. national security. This issue brief 

attempts to fill that void, examining the national security consequences of rising sea levels and changes in temperature 

and precipitation patterns across the globe. Topics addressed include resource conflict, economic stress, population 

dislocation, humanitarian relief and military preparedness.  Other issues, such as the critical relationship between the 

U.S. energy supply (especially oil) and national security, are beyond the scope of this brief. 

 

IINNTTRROODDUUCCTTIIOONN  
 

National security is often characterized as defense against armed attack.  In reality, it is a much broader and more 

complex issue; phenomena such as infectious disease, natural disasters, and climate change all have national security 

implications.  The common factor among these issues is instability.  Maintaining stability both among and within nations 

is a proven means of conflict avoidance; instability is a threat to security. 

 

So while armed attacks have the potential to endanger large numbers of people, this is also true of climate change.  

Many experts agree that projected effects of climate change pose a threat to America’s national security because they 

function as a “threat multiplier for instability” and are interrelated with U.S. dependence on fossil fuels.1 This sentiment 

was recently echoed by the Intelligence Community (IC) in its National Intelligence Assessment on the national security 

impacts of global climate change to 2030.  In his June 2008 Congressional testimony, Thomas Fingar, Deputy Director of 

National Intelligence for Analysis and Chairman of the National Intelligence Council, said, “Climate change alone is 

unlikely to trigger state failure by 2030, but the impacts will worsen existing problems – such as poverty, social tensions, 

environmental degradation, ineffectual leadership, and weak political institutions.”2 

 

RREESSOOUURRCCEE  SSCCAARRCCIITTYY  AANNDD  CCOONNFFLLIICCTT  
 

Access to and availability of natural resources historically has been a source of conflict across countries and cultures. 

Conflicts over water resources currently are linked with persistent poverty and instability in the Middle East, Africa, and 

Asia.  As climatic changes continue, the likelihood of resource conflicts will grow as well. 
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Water access 

An adequate water supply is a basic necessity for human activities such as drinking, irrigation, and sanitation.  By 2025, 

five billion people are projected to live in water stressed countries, even without considering the potential impacts of 

climate change.3   If changes in critical sources of fresh water such as rainfall, snowmelt, and glacial melt are factored 

into projections for water stress – a likely scenario due to a changing climate – the people who already live in water 

stressed countries could see a further reduction in water availability.  In some cases the effects are already visible.  

Experts currently estimate that glaciers, from which 40 percent of the world’s population receives about half of its 

drinking water,4 have been retreating at ever faster rates due to climate change.5   Because they lack the infrastructure 

to deal with water shortages, developing countries are particularly vulnerable to political, economic and social 

instability. 

 

Food production 

Access to food is a critical stability factor.  Climate change threatens to inject instability into food production across the 

globe.  Crop ecologists project that grain production will decrease 10 percent for each 1.8°F increase in temperatures 

above past averages.6   According to the Intergovernmental Panel on Climate Change (IPCC) estimates, some African 

countries’ yields from rain-fed crops could drop by 50 percent by 2020 due to climate impacts.7  Additionally, most of 

the world’s growth in food demand will occur in areas already facing food shortages such as the Indian subcontinent and 

sub-Saharan Africa.   

 

Fresh water and food are just two examples of resources that will be affected by a changing climate.  The degree to 

which societies will experience the negative environmental and socio-economic effects of resource scarcity due to 

climate change depends in large part to their vulnerability to it.  How dependent is a given society on natural resources 

and ecosystem services?  Given a certain level of dependence, how sensitive are the resources to a changing climate? 

What is the capacity of the country to adapt to changes in availability of these resources and services?  Thus, while the 

environmental and socio-economic effects of climate change are projected to be widespread, they will not be uniformly 

distributed because of varying vulnerabilities.  Of central concern for U.S. security, however, is the reality that a majority 

of the resource impacts will be in countries with limited adaptive capacity, potentially making them particularly 

susceptible to the corrosive effects of instability. 

 

EECCOONNOOMMIICC  SSTTRREESSSSEESS  
 

Climate change will have serious implications for national economies and global markets.  While it is impossible to 

attribute economic and state failures to global climate change alone, an increasing number of experts, both scientific 

and military, believe that a changing climate will exacerbate some of the central challenges facing weak economies and 

failing states. 

 

Investment 

Climate change will require dramatic investment in infrastructure – both to preempt its effects and to rebuild 

communities after extreme weather events.  Increasingly powerful and devastating tropical storms, like Hurricane 

Katrina, can be expected to occur as climate change causes ocean temperatures to rise. 8  The damage ensuing from 

such destructive storms is financially overwhelming, and while the United States has the capacity, even if a finite one, to 

invest in prevention and rebuilding efforts, the same cannot be said for much of the developing world.  In 2009, the 

World Bank estimated that developing countries would require $75-100 billion annually during the period 2010-2050 to 

cope with the consequences of climate change.9  
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International markets  

The global financial crisis that took hold in 2009 and continued through 2010 resulted in slower economic growth 

around the world.  As markets slowly recover and financial regulations are reorganized, how the international markets 

respond is of direct relevance to U.S. national security.  Climate change has the potential to disrupt progress, especially 

in emerging economies which are more vulnerable to instability.  Economic disruptions associated with climate change 

will place increased pressure on weak nations which may therefore be unable to provide basic needs and maintain order 

for their citizens.  In his February 2009 testimony before Congress, Director of National Intelligence Admiral Dennis C. 

Blair said, “The United States depends on a smooth-functioning international system ensuring the flow of trade and 

market access to critical raw materials such as oil and gas, and security for its allies and partners.  Climate change could 

affect all of these – domestic stability in a number of key states, the opening of new sea lanes and access to raw 

materials, and the global economy more broadly – with significant geopolitical consequences.”10  This also means that 

the export markets of many countries are likely to be negatively affected. 

 

PPOOPPUULLAATTIIOONN  DDIISSLLOOCCAATTIIOONN  AANNDD  MMIIGGRRAATTIIOONN  
 

Mass migration associated with climate change will challenge the world's political, economic, social and humanitarian 

relief capabilities. For example, a sea level rise of 3 - 15 feet would displace between 150 and 400 million people.11  The 

IPCC projects that sea levels will rise between 7 and 23 inches (0.18 and 0.59 meters) above the 1980-1999 average by 

the end of this century, making it unlikely that these extreme projections will be realized in the near future.12  Regardless 

of their numbers, however, displaced populations from developing countries are expected to move both to urban areas 

in their home countries and to neighbor countries as a temporary home until a move to a developed country with 

superior economic prospects is possible.13  There are three types of migration to consider: 

 

Within a country 

Migration within a single country, from coastlines to cities for example, can result in significant economic changes – both 

positive and negative.  The United States was, for the most part, able to absorb the displacement of people from the 

Gulf Coast after Hurricane Katrina.  Developing countries that lack strong political, social, and economic infrastructures 

are likely to face entirely different effects of major population shifts.   

 

Across an international border 

Environmental destruction is a major driver of migration across international borders.  Such migration can often lead to 

intense political conflict and destabilization for both countries.  The large migration from Bangladesh to India beginning 

in the 1950s, for example, affected both the economy and political context in the regions of India that absorbed this 

population and resulted in violence between natives and migrants.14   The IPCC has estimated that with a 45 centimeter 

(17.7 inch) increase in sea level, 10.9 percent of Bangladesh will be under water and 5.5 million people may be 

displaced.15  As a result, previously existing tensions may be exacerbated if this projected sea level rise does indeed 

occur.   

 

Across large regions of the globe 

A final type of migration involves large regions of the globe.  Europe has experienced such a migration influx from North 

Africa and the Middle East since the 1960s.  The resulting shift in demographics can result in serious tensions along 

social, cultural, or religious lines, as evidenced by the 2005 civil unrest in France.  A forced evacuation of low-lying island 

nations, such as the Maldives, the Republic of the Marshall Islands, Tuvalu and Kiribati, may be necessary if they are 

rendered uninhabitable by a sea level rise of one to two meters (3.2 - 6.5 feet).16
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HHUUMMAANNIITTAARRIIAANN  RREELLIIEEFF  
 

The need for increased international aid is likely to be one of the most significant effects of climate change.  Since the 

1970s, the number of people affected globally by natural disasters has increased by about 50,000 to 60,000 people per 

decade.17  The number of reported disasters has also increased from an average annual total of 90 in the 1970s to 

almost 450 per year in this current decade.  The impetus to provide funding in the wake of such domestic and 

international disasters, which is both moral and strategic, will come under intense scrutiny and pressure given America’s 

own long-term budget scenario. Difficult choices will have to be made over competing trade-offs and priorities.  

Significant aid is likely to be required due to the following effects of climate change: 

 

Weather intensification 

The increased intensity of tropical cyclones, hurricanes, and other extreme weather events will result in greater 

infrastructure damage and economic losses. 

 

Flooding and drought 

It is very likely that there will be more frequent and intense drought and wildfire occurrences as a result of changing 

weather patterns and mid-continental drying.  Because the landmass of the Indian subcontinent is expected to warm, 

scientists anticipate this will heighten the impact of monsoon rains and associated flooding of low-lying areas. 

 

Shifting pattern of disease  

Disease vectors will be altered in a warmer world, causing new worldwide health challenges.  Public health experts 

project that between 90 and 200 million people could become more vulnerable to malaria, 1.4 billion could experience 

greater risk of dengue fever, and the number of children vulnerable to diarrheal diseases – the number one killer of 

children – will increase significantly.18 

 

MMIILLIITTAARRYY  PPRREEPPAARREEDDNNEESSSS  
 

The impacts of climate change on resource competition, economic development, population migration, and 

humanitarian issues will force changes in U.S. use of its military power.  Climate change also will force change in how the 

United States operates its forces around the world; changes will affect ground operations and logistics as well as 

operations at sea and in the air.  Sea level rise threatens large investments in U.S. facilities around the world.  

Desertification and shifts in the availability of water can change logistic patterns drastically for all U.S. forces.  This 

section highlights some of the primary military preparedness issues that will confront the United States as a result of a 

changing climate.  

 

Weapons systems and platforms 

According to CNA’s 2007 report, “Operating equipment in extreme environmental conditions increases maintenance 

requirements – at considerable cost – and dramatically reduces the service life of equipment.”19 Increased 

desertification, rising sea levels, and warmer temperatures in the Middle East, where the United States is projected to 

have a continued presence, will put U.S. military preparedness at risk.  Equipment will require heightened maintenance 

to ensure adequate response times. 

 

Bases threatened by rising sea levels 

A rise in sea level would result in the loss of some strategic forward bases across the globe.  In 2008, the National 

Intelligence Council disclosed that 30 or more U.S. military installations were seriously threatened by rising sea levels.20  
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In particular, bases located on the East Coast of the United States are especially vulnerable to rising sea levels and 

increasingly frequent and powerful hurricanes.  For example, were sea levels to rise by one meter, Norfolk, Virginia, an 

important base of the U.S. Navy, would be flooded.  As U.S. military bases are put at risk, the ability of the military to 

protect the United States will be compromised.21 

 

Military operations 

In addition to the preparedness implications of climate change, severe weather impedes actual operations as well.  

Projected increases in storm intensity threaten to impact military installations situated in hurricane alleys, such as those 

on the East Coast of the United States.  Storms and altered weather patterns can also impact energy supplies that are 

vital to the operation of fixed military operations.  Moreover, the melting of Arctic sea ice is expanding the Northwest 

Passage.  This has significant implications for international resource conflicts, maritime shipping lanes and an increased 

scope for U.S. naval operations.22
 

 

CCOONNCCLLUUSSIIOONN  
 

Most of the public debate regarding climate change focuses on the size of the economic consequences of action and 

how these costs compare to those of inaction.  Hurricane Katrina and other extreme weather events suggest a different 

way of thinking about the issue, in which the human and larger social consequences of these events outweighed the 

aggregate economic costs, at least in the context of a large and resilient U.S. economy.  The concentrated impacts of 

such events, which are likely to be exacerbated by a changing climate, will have important national security implications, 

both in terms of a direct threat as well as broader challenges to U.S. interests in strategically important countries.  At 

home, extreme weather events could put large numbers of people in harm, damage essential infrastructure (including 

military assets), and require mobilization and diversion of military personnel.  Abroad, climate change is likely to 

promote instability in countries of strategic concern, which could lead to refugee and humanitarian crises as well as 

escalations in international conflict over resources, particularly water and food.  
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There is broad scientific consensus that our climate is changing, due primarily to the burning of fossil fuels for energy, 

deforestation, and other human activities that release greenhouse gases into our atmosphere.  The debate surrounding 

climate change action has many facets, with significant attention given to issues such as the global competitiveness of 

American industry, the effect of climate legislation on job growth, and the potential environmental impacts of non-

action.  A frequently overlooked perspective is the impact of climate change on U.S. national security. This issue brief 

attempts to fill that void, examining the national security consequences of rising sea levels and changes in temperature 

and precipitation patterns across the globe. Topics addressed include resource conflict, economic stress, population 

dislocation, humanitarian relief and military preparedness.  Other issues, such as the critical relationship between the 

U.S. energy supply (especially oil) and national security, are beyond the scope of this brief. 

 

IINNTTRROODDUUCCTTIIOONN  
 

National security is often characterized as defense against armed attack.  In reality, it is a much broader and more 

complex issue; phenomena such as infectious disease, natural disasters, and climate change all have national security 

implications.  The common factor among these issues is instability.  Maintaining stability both among and within nations 

is a proven means of conflict avoidance; instability is a threat to security. 

 

So while armed attacks have the potential to endanger large numbers of people, this is also true of climate change.  

Many experts agree that projected effects of climate change pose a threat to America’s national security because they 

function as a “threat multiplier for instability” and are interrelated with U.S. dependence on fossil fuels.1 This sentiment 

was recently echoed by the Intelligence Community (IC) in its National Intelligence Assessment on the national security 

impacts of global climate change to 2030.  In his June 2008 Congressional testimony, Thomas Fingar, Deputy Director of 

National Intelligence for Analysis and Chairman of the National Intelligence Council, said, “Climate change alone is 

unlikely to trigger state failure by 2030, but the impacts will worsen existing problems – such as poverty, social tensions, 

environmental degradation, ineffectual leadership, and weak political institutions.”2 

 

RREESSOOUURRCCEE  SSCCAARRCCIITTYY  AANNDD  CCOONNFFLLIICCTT  
 

Access to and availability of natural resources historically has been a source of conflict across countries and cultures. 

Conflicts over water resources currently are linked with persistent poverty and instability in the Middle East, Africa, and 

Asia.  As climatic changes continue, the likelihood of resource conflicts will grow as well. 
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Water access 

An adequate water supply is a basic necessity for human activities such as drinking, irrigation, and sanitation.  By 2025, 

five billion people are projected to live in water stressed countries, even without considering the potential impacts of 

climate change.3   If changes in critical sources of fresh water such as rainfall, snowmelt, and glacial melt are factored 

into projections for water stress – a likely scenario due to a changing climate – the people who already live in water 

stressed countries could see a further reduction in water availability.  In some cases the effects are already visible.  

Experts currently estimate that glaciers, from which 40 percent of the world’s population receives about half of its 

drinking water,4 have been retreating at ever faster rates due to climate change.5   Because they lack the infrastructure 

to deal with water shortages, developing countries are particularly vulnerable to political, economic and social 

instability. 

 

Food production 

Access to food is a critical stability factor.  Climate change threatens to inject instability into food production across the 

globe.  Crop ecologists project that grain production will decrease 10 percent for each 1.8°F increase in temperatures 

above past averages.6   According to the Intergovernmental Panel on Climate Change (IPCC) estimates, some African 

countries’ yields from rain-fed crops could drop by 50 percent by 2020 due to climate impacts.7  Additionally, most of 

the world’s growth in food demand will occur in areas already facing food shortages such as the Indian subcontinent and 

sub-Saharan Africa.   

 

Fresh water and food are just two examples of resources that will be affected by a changing climate.  The degree to 

which societies will experience the negative environmental and socio-economic effects of resource scarcity due to 

climate change depends in large part to their vulnerability to it.  How dependent is a given society on natural resources 

and ecosystem services?  Given a certain level of dependence, how sensitive are the resources to a changing climate? 

What is the capacity of the country to adapt to changes in availability of these resources and services?  Thus, while the 

environmental and socio-economic effects of climate change are projected to be widespread, they will not be uniformly 

distributed because of varying vulnerabilities.  Of central concern for U.S. security, however, is the reality that a majority 

of the resource impacts will be in countries with limited adaptive capacity, potentially making them particularly 

susceptible to the corrosive effects of instability. 

 

EECCOONNOOMMIICC  SSTTRREESSSSEESS  
 

Climate change will have serious implications for national economies and global markets.  While it is impossible to 

attribute economic and state failures to global climate change alone, an increasing number of experts, both scientific 

and military, believe that a changing climate will exacerbate some of the central challenges facing weak economies and 

failing states. 

 

Investment 

Climate change will require dramatic investment in infrastructure – both to preempt its effects and to rebuild 

communities after extreme weather events.  Increasingly powerful and devastating tropical storms, like Hurricane 

Katrina, can be expected to occur as climate change causes ocean temperatures to rise. 8  The damage ensuing from 

such destructive storms is financially overwhelming, and while the United States has the capacity, even if a finite one, to 

invest in prevention and rebuilding efforts, the same cannot be said for much of the developing world.  In 2009, the 

World Bank estimated that developing countries would require $75-100 billion annually during the period 2010-2050 to 

cope with the consequences of climate change.9  
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International markets  

The global financial crisis that took hold in 2009 and continued through 2010 resulted in slower economic growth 

around the world.  As markets slowly recover and financial regulations are reorganized, how the international markets 

respond is of direct relevance to U.S. national security.  Climate change has the potential to disrupt progress, especially 

in emerging economies which are more vulnerable to instability.  Economic disruptions associated with climate change 

will place increased pressure on weak nations which may therefore be unable to provide basic needs and maintain order 

for their citizens.  In his February 2009 testimony before Congress, Director of National Intelligence Admiral Dennis C. 

Blair said, “The United States depends on a smooth-functioning international system ensuring the flow of trade and 

market access to critical raw materials such as oil and gas, and security for its allies and partners.  Climate change could 

affect all of these – domestic stability in a number of key states, the opening of new sea lanes and access to raw 

materials, and the global economy more broadly – with significant geopolitical consequences.”10  This also means that 

the export markets of many countries are likely to be negatively affected. 

 

PPOOPPUULLAATTIIOONN  DDIISSLLOOCCAATTIIOONN  AANNDD  MMIIGGRRAATTIIOONN  
 

Mass migration associated with climate change will challenge the world's political, economic, social and humanitarian 

relief capabilities. For example, a sea level rise of 3 - 15 feet would displace between 150 and 400 million people.11  The 

IPCC projects that sea levels will rise between 7 and 23 inches (0.18 and 0.59 meters) above the 1980-1999 average by 

the end of this century, making it unlikely that these extreme projections will be realized in the near future.12  Regardless 

of their numbers, however, displaced populations from developing countries are expected to move both to urban areas 

in their home countries and to neighbor countries as a temporary home until a move to a developed country with 

superior economic prospects is possible.13  There are three types of migration to consider: 

 

Within a country 

Migration within a single country, from coastlines to cities for example, can result in significant economic changes – both 

positive and negative.  The United States was, for the most part, able to absorb the displacement of people from the 

Gulf Coast after Hurricane Katrina.  Developing countries that lack strong political, social, and economic infrastructures 

are likely to face entirely different effects of major population shifts.   

 

Across an international border 

Environmental destruction is a major driver of migration across international borders.  Such migration can often lead to 

intense political conflict and destabilization for both countries.  The large migration from Bangladesh to India beginning 

in the 1950s, for example, affected both the economy and political context in the regions of India that absorbed this 

population and resulted in violence between natives and migrants.14   The IPCC has estimated that with a 45 centimeter 

(17.7 inch) increase in sea level, 10.9 percent of Bangladesh will be under water and 5.5 million people may be 

displaced.15  As a result, previously existing tensions may be exacerbated if this projected sea level rise does indeed 

occur.   

 

Across large regions of the globe 

A final type of migration involves large regions of the globe.  Europe has experienced such a migration influx from North 

Africa and the Middle East since the 1960s.  The resulting shift in demographics can result in serious tensions along 

social, cultural, or religious lines, as evidenced by the 2005 civil unrest in France.  A forced evacuation of low-lying island 

nations, such as the Maldives, the Republic of the Marshall Islands, Tuvalu and Kiribati, may be necessary if they are 

rendered uninhabitable by a sea level rise of one to two meters (3.2 - 6.5 feet).16
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HHUUMMAANNIITTAARRIIAANN  RREELLIIEEFF  
 

The need for increased international aid is likely to be one of the most significant effects of climate change.  Since the 

1970s, the number of people affected globally by natural disasters has increased by about 50,000 to 60,000 people per 

decade.17  The number of reported disasters has also increased from an average annual total of 90 in the 1970s to 

almost 450 per year in this current decade.  The impetus to provide funding in the wake of such domestic and 

international disasters, which is both moral and strategic, will come under intense scrutiny and pressure given America’s 

own long-term budget scenario. Difficult choices will have to be made over competing trade-offs and priorities.  

Significant aid is likely to be required due to the following effects of climate change: 

 

Weather intensification 

The increased intensity of tropical cyclones, hurricanes, and other extreme weather events will result in greater 

infrastructure damage and economic losses. 

 

Flooding and drought 

It is very likely that there will be more frequent and intense drought and wildfire occurrences as a result of changing 

weather patterns and mid-continental drying.  Because the landmass of the Indian subcontinent is expected to warm, 

scientists anticipate this will heighten the impact of monsoon rains and associated flooding of low-lying areas. 

 

Shifting pattern of disease  

Disease vectors will be altered in a warmer world, causing new worldwide health challenges.  Public health experts 

project that between 90 and 200 million people could become more vulnerable to malaria, 1.4 billion could experience 

greater risk of dengue fever, and the number of children vulnerable to diarrheal diseases – the number one killer of 

children – will increase significantly.18 

 

MMIILLIITTAARRYY  PPRREEPPAARREEDDNNEESSSS  
 

The impacts of climate change on resource competition, economic development, population migration, and 

humanitarian issues will force changes in U.S. use of its military power.  Climate change also will force change in how the 

United States operates its forces around the world; changes will affect ground operations and logistics as well as 

operations at sea and in the air.  Sea level rise threatens large investments in U.S. facilities around the world.  

Desertification and shifts in the availability of water can change logistic patterns drastically for all U.S. forces.  This 

section highlights some of the primary military preparedness issues that will confront the United States as a result of a 

changing climate.  

 

Weapons systems and platforms 

According to CNA’s 2007 report, “Operating equipment in extreme environmental conditions increases maintenance 

requirements – at considerable cost – and dramatically reduces the service life of equipment.”19 Increased 

desertification, rising sea levels, and warmer temperatures in the Middle East, where the United States is projected to 

have a continued presence, will put U.S. military preparedness at risk.  Equipment will require heightened maintenance 

to ensure adequate response times. 

 

Bases threatened by rising sea levels 

A rise in sea level would result in the loss of some strategic forward bases across the globe.  In 2008, the National 

Intelligence Council disclosed that 30 or more U.S. military installations were seriously threatened by rising sea levels.20  
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In particular, bases located on the East Coast of the United States are especially vulnerable to rising sea levels and 

increasingly frequent and powerful hurricanes.  For example, were sea levels to rise by one meter, Norfolk, Virginia, an 

important base of the U.S. Navy, would be flooded.  As U.S. military bases are put at risk, the ability of the military to 

protect the United States will be compromised.21 

 

Military operations 

In addition to the preparedness implications of climate change, severe weather impedes actual operations as well.  

Projected increases in storm intensity threaten to impact military installations situated in hurricane alleys, such as those 

on the East Coast of the United States.  Storms and altered weather patterns can also impact energy supplies that are 

vital to the operation of fixed military operations.  Moreover, the melting of Arctic sea ice is expanding the Northwest 

Passage.  This has significant implications for international resource conflicts, maritime shipping lanes and an increased 

scope for U.S. naval operations.22
 

 

CCOONNCCLLUUSSIIOONN  
 

Most of the public debate regarding climate change focuses on the size of the economic consequences of action and 

how these costs compare to those of inaction.  Hurricane Katrina and other extreme weather events suggest a different 

way of thinking about the issue, in which the human and larger social consequences of these events outweighed the 

aggregate economic costs, at least in the context of a large and resilient U.S. economy.  The concentrated impacts of 

such events, which are likely to be exacerbated by a changing climate, will have important national security implications, 

both in terms of a direct threat as well as broader challenges to U.S. interests in strategically important countries.  At 

home, extreme weather events could put large numbers of people in harm, damage essential infrastructure (including 

military assets), and require mobilization and diversion of military personnel.  Abroad, climate change is likely to 

promote instability in countries of strategic concern, which could lead to refugee and humanitarian crises as well as 

escalations in international conflict over resources, particularly water and food.  
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There is broad scientific consensus that our climate is changing, due primarily to the burning of fossil fuels for energy, 

deforestation, and other human activities that release greenhouse gases into our atmosphere.  The debate surrounding 

climate change action has many facets, with significant attention given to issues such as the global competitiveness of 

American industry, the effect of climate legislation on job growth, and the potential environmental impacts of non-

action.  A frequently overlooked perspective is the impact of climate change on U.S. national security. This issue brief 

attempts to fill that void, examining the national security consequences of rising sea levels and changes in temperature 

and precipitation patterns across the globe. Topics addressed include resource conflict, economic stress, population 

dislocation, humanitarian relief and military preparedness.  Other issues, such as the critical relationship between the 

U.S. energy supply (especially oil) and national security, are beyond the scope of this brief. 

 

IINNTTRROODDUUCCTTIIOONN  
 

National security is often characterized as defense against armed attack.  In reality, it is a much broader and more 

complex issue; phenomena such as infectious disease, natural disasters, and climate change all have national security 

implications.  The common factor among these issues is instability.  Maintaining stability both among and within nations 

is a proven means of conflict avoidance; instability is a threat to security. 

 

So while armed attacks have the potential to endanger large numbers of people, this is also true of climate change.  

Many experts agree that projected effects of climate change pose a threat to America’s national security because they 

function as a “threat multiplier for instability” and are interrelated with U.S. dependence on fossil fuels.1 This sentiment 

was recently echoed by the Intelligence Community (IC) in its National Intelligence Assessment on the national security 

impacts of global climate change to 2030.  In his June 2008 Congressional testimony, Thomas Fingar, Deputy Director of 

National Intelligence for Analysis and Chairman of the National Intelligence Council, said, “Climate change alone is 

unlikely to trigger state failure by 2030, but the impacts will worsen existing problems – such as poverty, social tensions, 

environmental degradation, ineffectual leadership, and weak political institutions.”2 

 

RREESSOOUURRCCEE  SSCCAARRCCIITTYY  AANNDD  CCOONNFFLLIICCTT  
 

Access to and availability of natural resources historically has been a source of conflict across countries and cultures. 

Conflicts over water resources currently are linked with persistent poverty and instability in the Middle East, Africa, and 

Asia.  As climatic changes continue, the likelihood of resource conflicts will grow as well. 
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Water access 

An adequate water supply is a basic necessity for human activities such as drinking, irrigation, and sanitation.  By 2025, 

five billion people are projected to live in water stressed countries, even without considering the potential impacts of 

climate change.3   If changes in critical sources of fresh water such as rainfall, snowmelt, and glacial melt are factored 

into projections for water stress – a likely scenario due to a changing climate – the people who already live in water 

stressed countries could see a further reduction in water availability.  In some cases the effects are already visible.  

Experts currently estimate that glaciers, from which 40 percent of the world’s population receives about half of its 

drinking water,4 have been retreating at ever faster rates due to climate change.5   Because they lack the infrastructure 

to deal with water shortages, developing countries are particularly vulnerable to political, economic and social 

instability. 

 

Food production 

Access to food is a critical stability factor.  Climate change threatens to inject instability into food production across the 

globe.  Crop ecologists project that grain production will decrease 10 percent for each 1.8°F increase in temperatures 

above past averages.6   According to the Intergovernmental Panel on Climate Change (IPCC) estimates, some African 

countries’ yields from rain-fed crops could drop by 50 percent by 2020 due to climate impacts.7  Additionally, most of 

the world’s growth in food demand will occur in areas already facing food shortages such as the Indian subcontinent and 

sub-Saharan Africa.   

 

Fresh water and food are just two examples of resources that will be affected by a changing climate.  The degree to 

which societies will experience the negative environmental and socio-economic effects of resource scarcity due to 

climate change depends in large part to their vulnerability to it.  How dependent is a given society on natural resources 

and ecosystem services?  Given a certain level of dependence, how sensitive are the resources to a changing climate? 

What is the capacity of the country to adapt to changes in availability of these resources and services?  Thus, while the 

environmental and socio-economic effects of climate change are projected to be widespread, they will not be uniformly 

distributed because of varying vulnerabilities.  Of central concern for U.S. security, however, is the reality that a majority 

of the resource impacts will be in countries with limited adaptive capacity, potentially making them particularly 

susceptible to the corrosive effects of instability. 

 

EECCOONNOOMMIICC  SSTTRREESSSSEESS  
 

Climate change will have serious implications for national economies and global markets.  While it is impossible to 

attribute economic and state failures to global climate change alone, an increasing number of experts, both scientific 

and military, believe that a changing climate will exacerbate some of the central challenges facing weak economies and 

failing states. 

 

Investment 

Climate change will require dramatic investment in infrastructure – both to preempt its effects and to rebuild 

communities after extreme weather events.  Increasingly powerful and devastating tropical storms, like Hurricane 

Katrina, can be expected to occur as climate change causes ocean temperatures to rise. 8  The damage ensuing from 

such destructive storms is financially overwhelming, and while the United States has the capacity, even if a finite one, to 

invest in prevention and rebuilding efforts, the same cannot be said for much of the developing world.  In 2009, the 

World Bank estimated that developing countries would require $75-100 billion annually during the period 2010-2050 to 

cope with the consequences of climate change.9  
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International markets  

The global financial crisis that took hold in 2009 and continued through 2010 resulted in slower economic growth 

around the world.  As markets slowly recover and financial regulations are reorganized, how the international markets 

respond is of direct relevance to U.S. national security.  Climate change has the potential to disrupt progress, especially 

in emerging economies which are more vulnerable to instability.  Economic disruptions associated with climate change 

will place increased pressure on weak nations which may therefore be unable to provide basic needs and maintain order 

for their citizens.  In his February 2009 testimony before Congress, Director of National Intelligence Admiral Dennis C. 

Blair said, “The United States depends on a smooth-functioning international system ensuring the flow of trade and 

market access to critical raw materials such as oil and gas, and security for its allies and partners.  Climate change could 

affect all of these – domestic stability in a number of key states, the opening of new sea lanes and access to raw 

materials, and the global economy more broadly – with significant geopolitical consequences.”10  This also means that 

the export markets of many countries are likely to be negatively affected. 

 

PPOOPPUULLAATTIIOONN  DDIISSLLOOCCAATTIIOONN  AANNDD  MMIIGGRRAATTIIOONN  
 

Mass migration associated with climate change will challenge the world's political, economic, social and humanitarian 

relief capabilities. For example, a sea level rise of 3 - 15 feet would displace between 150 and 400 million people.11  The 

IPCC projects that sea levels will rise between 7 and 23 inches (0.18 and 0.59 meters) above the 1980-1999 average by 

the end of this century, making it unlikely that these extreme projections will be realized in the near future.12  Regardless 

of their numbers, however, displaced populations from developing countries are expected to move both to urban areas 

in their home countries and to neighbor countries as a temporary home until a move to a developed country with 

superior economic prospects is possible.13  There are three types of migration to consider: 

 

Within a country 

Migration within a single country, from coastlines to cities for example, can result in significant economic changes – both 

positive and negative.  The United States was, for the most part, able to absorb the displacement of people from the 

Gulf Coast after Hurricane Katrina.  Developing countries that lack strong political, social, and economic infrastructures 

are likely to face entirely different effects of major population shifts.   

 

Across an international border 

Environmental destruction is a major driver of migration across international borders.  Such migration can often lead to 

intense political conflict and destabilization for both countries.  The large migration from Bangladesh to India beginning 

in the 1950s, for example, affected both the economy and political context in the regions of India that absorbed this 

population and resulted in violence between natives and migrants.14   The IPCC has estimated that with a 45 centimeter 

(17.7 inch) increase in sea level, 10.9 percent of Bangladesh will be under water and 5.5 million people may be 

displaced.15  As a result, previously existing tensions may be exacerbated if this projected sea level rise does indeed 

occur.   

 

Across large regions of the globe 

A final type of migration involves large regions of the globe.  Europe has experienced such a migration influx from North 

Africa and the Middle East since the 1960s.  The resulting shift in demographics can result in serious tensions along 

social, cultural, or religious lines, as evidenced by the 2005 civil unrest in France.  A forced evacuation of low-lying island 

nations, such as the Maldives, the Republic of the Marshall Islands, Tuvalu and Kiribati, may be necessary if they are 

rendered uninhabitable by a sea level rise of one to two meters (3.2 - 6.5 feet).16
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HHUUMMAANNIITTAARRIIAANN  RREELLIIEEFF  
 

The need for increased international aid is likely to be one of the most significant effects of climate change.  Since the 

1970s, the number of people affected globally by natural disasters has increased by about 50,000 to 60,000 people per 

decade.17  The number of reported disasters has also increased from an average annual total of 90 in the 1970s to 

almost 450 per year in this current decade.  The impetus to provide funding in the wake of such domestic and 

international disasters, which is both moral and strategic, will come under intense scrutiny and pressure given America’s 

own long-term budget scenario. Difficult choices will have to be made over competing trade-offs and priorities.  

Significant aid is likely to be required due to the following effects of climate change: 

 

Weather intensification 

The increased intensity of tropical cyclones, hurricanes, and other extreme weather events will result in greater 

infrastructure damage and economic losses. 

 

Flooding and drought 

It is very likely that there will be more frequent and intense drought and wildfire occurrences as a result of changing 

weather patterns and mid-continental drying.  Because the landmass of the Indian subcontinent is expected to warm, 

scientists anticipate this will heighten the impact of monsoon rains and associated flooding of low-lying areas. 

 

Shifting pattern of disease  

Disease vectors will be altered in a warmer world, causing new worldwide health challenges.  Public health experts 

project that between 90 and 200 million people could become more vulnerable to malaria, 1.4 billion could experience 

greater risk of dengue fever, and the number of children vulnerable to diarrheal diseases – the number one killer of 

children – will increase significantly.18 

 

MMIILLIITTAARRYY  PPRREEPPAARREEDDNNEESSSS  
 

The impacts of climate change on resource competition, economic development, population migration, and 

humanitarian issues will force changes in U.S. use of its military power.  Climate change also will force change in how the 

United States operates its forces around the world; changes will affect ground operations and logistics as well as 

operations at sea and in the air.  Sea level rise threatens large investments in U.S. facilities around the world.  

Desertification and shifts in the availability of water can change logistic patterns drastically for all U.S. forces.  This 

section highlights some of the primary military preparedness issues that will confront the United States as a result of a 

changing climate.  

 

Weapons systems and platforms 

According to CNA’s 2007 report, “Operating equipment in extreme environmental conditions increases maintenance 

requirements – at considerable cost – and dramatically reduces the service life of equipment.”19 Increased 

desertification, rising sea levels, and warmer temperatures in the Middle East, where the United States is projected to 

have a continued presence, will put U.S. military preparedness at risk.  Equipment will require heightened maintenance 

to ensure adequate response times. 

 

Bases threatened by rising sea levels 

A rise in sea level would result in the loss of some strategic forward bases across the globe.  In 2008, the National 

Intelligence Council disclosed that 30 or more U.S. military installations were seriously threatened by rising sea levels.20  
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In particular, bases located on the East Coast of the United States are especially vulnerable to rising sea levels and 

increasingly frequent and powerful hurricanes.  For example, were sea levels to rise by one meter, Norfolk, Virginia, an 

important base of the U.S. Navy, would be flooded.  As U.S. military bases are put at risk, the ability of the military to 

protect the United States will be compromised.21 

 

Military operations 

In addition to the preparedness implications of climate change, severe weather impedes actual operations as well.  

Projected increases in storm intensity threaten to impact military installations situated in hurricane alleys, such as those 

on the East Coast of the United States.  Storms and altered weather patterns can also impact energy supplies that are 

vital to the operation of fixed military operations.  Moreover, the melting of Arctic sea ice is expanding the Northwest 

Passage.  This has significant implications for international resource conflicts, maritime shipping lanes and an increased 

scope for U.S. naval operations.22
 

 

CCOONNCCLLUUSSIIOONN  
 

Most of the public debate regarding climate change focuses on the size of the economic consequences of action and 

how these costs compare to those of inaction.  Hurricane Katrina and other extreme weather events suggest a different 

way of thinking about the issue, in which the human and larger social consequences of these events outweighed the 

aggregate economic costs, at least in the context of a large and resilient U.S. economy.  The concentrated impacts of 

such events, which are likely to be exacerbated by a changing climate, will have important national security implications, 

both in terms of a direct threat as well as broader challenges to U.S. interests in strategically important countries.  At 

home, extreme weather events could put large numbers of people in harm, damage essential infrastructure (including 

military assets), and require mobilization and diversion of military personnel.  Abroad, climate change is likely to 

promote instability in countries of strategic concern, which could lead to refugee and humanitarian crises as well as 

escalations in international conflict over resources, particularly water and food.  
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There is broad scientific consensus that our climate is changing, due primarily to the burning of fossil fuels for energy, 

deforestation, and other human activities that release greenhouse gases into our atmosphere.  The debate surrounding 

climate change action has many facets, with significant attention given to issues such as the global competitiveness of 

American industry, the effect of climate legislation on job growth, and the potential environmental impacts of non-

action.  A frequently overlooked perspective is the impact of climate change on U.S. national security. This issue brief 

attempts to fill that void, examining the national security consequences of rising sea levels and changes in temperature 

and precipitation patterns across the globe. Topics addressed include resource conflict, economic stress, population 

dislocation, humanitarian relief and military preparedness.  Other issues, such as the critical relationship between the 

U.S. energy supply (especially oil) and national security, are beyond the scope of this brief. 

 

IINNTTRROODDUUCCTTIIOONN  
 

National security is often characterized as defense against armed attack.  In reality, it is a much broader and more 

complex issue; phenomena such as infectious disease, natural disasters, and climate change all have national security 

implications.  The common factor among these issues is instability.  Maintaining stability both among and within nations 

is a proven means of conflict avoidance; instability is a threat to security. 

 

So while armed attacks have the potential to endanger large numbers of people, this is also true of climate change.  

Many experts agree that projected effects of climate change pose a threat to America’s national security because they 

function as a “threat multiplier for instability” and are interrelated with U.S. dependence on fossil fuels.1 This sentiment 

was recently echoed by the Intelligence Community (IC) in its National Intelligence Assessment on the national security 

impacts of global climate change to 2030.  In his June 2008 Congressional testimony, Thomas Fingar, Deputy Director of 

National Intelligence for Analysis and Chairman of the National Intelligence Council, said, “Climate change alone is 

unlikely to trigger state failure by 2030, but the impacts will worsen existing problems – such as poverty, social tensions, 

environmental degradation, ineffectual leadership, and weak political institutions.”2 

 

RREESSOOUURRCCEE  SSCCAARRCCIITTYY  AANNDD  CCOONNFFLLIICCTT  
 

Access to and availability of natural resources historically has been a source of conflict across countries and cultures. 

Conflicts over water resources currently are linked with persistent poverty and instability in the Middle East, Africa, and 

Asia.  As climatic changes continue, the likelihood of resource conflicts will grow as well. 
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Water access 

An adequate water supply is a basic necessity for human activities such as drinking, irrigation, and sanitation.  By 2025, 

five billion people are projected to live in water stressed countries, even without considering the potential impacts of 

climate change.3   If changes in critical sources of fresh water such as rainfall, snowmelt, and glacial melt are factored 

into projections for water stress – a likely scenario due to a changing climate – the people who already live in water 

stressed countries could see a further reduction in water availability.  In some cases the effects are already visible.  

Experts currently estimate that glaciers, from which 40 percent of the world’s population receives about half of its 

drinking water,4 have been retreating at ever faster rates due to climate change.5   Because they lack the infrastructure 

to deal with water shortages, developing countries are particularly vulnerable to political, economic and social 

instability. 

 

Food production 

Access to food is a critical stability factor.  Climate change threatens to inject instability into food production across the 

globe.  Crop ecologists project that grain production will decrease 10 percent for each 1.8°F increase in temperatures 

above past averages.6   According to the Intergovernmental Panel on Climate Change (IPCC) estimates, some African 

countries’ yields from rain-fed crops could drop by 50 percent by 2020 due to climate impacts.7  Additionally, most of 

the world’s growth in food demand will occur in areas already facing food shortages such as the Indian subcontinent and 

sub-Saharan Africa.   

 

Fresh water and food are just two examples of resources that will be affected by a changing climate.  The degree to 

which societies will experience the negative environmental and socio-economic effects of resource scarcity due to 

climate change depends in large part to their vulnerability to it.  How dependent is a given society on natural resources 

and ecosystem services?  Given a certain level of dependence, how sensitive are the resources to a changing climate? 

What is the capacity of the country to adapt to changes in availability of these resources and services?  Thus, while the 

environmental and socio-economic effects of climate change are projected to be widespread, they will not be uniformly 

distributed because of varying vulnerabilities.  Of central concern for U.S. security, however, is the reality that a majority 

of the resource impacts will be in countries with limited adaptive capacity, potentially making them particularly 

susceptible to the corrosive effects of instability. 

 

EECCOONNOOMMIICC  SSTTRREESSSSEESS  
 

Climate change will have serious implications for national economies and global markets.  While it is impossible to 

attribute economic and state failures to global climate change alone, an increasing number of experts, both scientific 

and military, believe that a changing climate will exacerbate some of the central challenges facing weak economies and 

failing states. 

 

Investment 

Climate change will require dramatic investment in infrastructure – both to preempt its effects and to rebuild 

communities after extreme weather events.  Increasingly powerful and devastating tropical storms, like Hurricane 

Katrina, can be expected to occur as climate change causes ocean temperatures to rise. 8  The damage ensuing from 

such destructive storms is financially overwhelming, and while the United States has the capacity, even if a finite one, to 

invest in prevention and rebuilding efforts, the same cannot be said for much of the developing world.  In 2009, the 

World Bank estimated that developing countries would require $75-100 billion annually during the period 2010-2050 to 

cope with the consequences of climate change.9  
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International markets  

The global financial crisis that took hold in 2009 and continued through 2010 resulted in slower economic growth 

around the world.  As markets slowly recover and financial regulations are reorganized, how the international markets 

respond is of direct relevance to U.S. national security.  Climate change has the potential to disrupt progress, especially 

in emerging economies which are more vulnerable to instability.  Economic disruptions associated with climate change 

will place increased pressure on weak nations which may therefore be unable to provide basic needs and maintain order 

for their citizens.  In his February 2009 testimony before Congress, Director of National Intelligence Admiral Dennis C. 

Blair said, “The United States depends on a smooth-functioning international system ensuring the flow of trade and 

market access to critical raw materials such as oil and gas, and security for its allies and partners.  Climate change could 

affect all of these – domestic stability in a number of key states, the opening of new sea lanes and access to raw 

materials, and the global economy more broadly – with significant geopolitical consequences.”10  This also means that 

the export markets of many countries are likely to be negatively affected. 

 

PPOOPPUULLAATTIIOONN  DDIISSLLOOCCAATTIIOONN  AANNDD  MMIIGGRRAATTIIOONN  
 

Mass migration associated with climate change will challenge the world's political, economic, social and humanitarian 

relief capabilities. For example, a sea level rise of 3 - 15 feet would displace between 150 and 400 million people.11  The 

IPCC projects that sea levels will rise between 7 and 23 inches (0.18 and 0.59 meters) above the 1980-1999 average by 

the end of this century, making it unlikely that these extreme projections will be realized in the near future.12  Regardless 

of their numbers, however, displaced populations from developing countries are expected to move both to urban areas 

in their home countries and to neighbor countries as a temporary home until a move to a developed country with 

superior economic prospects is possible.13  There are three types of migration to consider: 

 

Within a country 

Migration within a single country, from coastlines to cities for example, can result in significant economic changes – both 

positive and negative.  The United States was, for the most part, able to absorb the displacement of people from the 

Gulf Coast after Hurricane Katrina.  Developing countries that lack strong political, social, and economic infrastructures 

are likely to face entirely different effects of major population shifts.   

 

Across an international border 

Environmental destruction is a major driver of migration across international borders.  Such migration can often lead to 

intense political conflict and destabilization for both countries.  The large migration from Bangladesh to India beginning 

in the 1950s, for example, affected both the economy and political context in the regions of India that absorbed this 

population and resulted in violence between natives and migrants.14   The IPCC has estimated that with a 45 centimeter 

(17.7 inch) increase in sea level, 10.9 percent of Bangladesh will be under water and 5.5 million people may be 

displaced.15  As a result, previously existing tensions may be exacerbated if this projected sea level rise does indeed 

occur.   

 

Across large regions of the globe 

A final type of migration involves large regions of the globe.  Europe has experienced such a migration influx from North 

Africa and the Middle East since the 1960s.  The resulting shift in demographics can result in serious tensions along 

social, cultural, or religious lines, as evidenced by the 2005 civil unrest in France.  A forced evacuation of low-lying island 

nations, such as the Maldives, the Republic of the Marshall Islands, Tuvalu and Kiribati, may be necessary if they are 

rendered uninhabitable by a sea level rise of one to two meters (3.2 - 6.5 feet).16
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HHUUMMAANNIITTAARRIIAANN  RREELLIIEEFF  
 

The need for increased international aid is likely to be one of the most significant effects of climate change.  Since the 

1970s, the number of people affected globally by natural disasters has increased by about 50,000 to 60,000 people per 

decade.17  The number of reported disasters has also increased from an average annual total of 90 in the 1970s to 

almost 450 per year in this current decade.  The impetus to provide funding in the wake of such domestic and 

international disasters, which is both moral and strategic, will come under intense scrutiny and pressure given America’s 

own long-term budget scenario. Difficult choices will have to be made over competing trade-offs and priorities.  

Significant aid is likely to be required due to the following effects of climate change: 

 

Weather intensification 

The increased intensity of tropical cyclones, hurricanes, and other extreme weather events will result in greater 

infrastructure damage and economic losses. 

 

Flooding and drought 

It is very likely that there will be more frequent and intense drought and wildfire occurrences as a result of changing 

weather patterns and mid-continental drying.  Because the landmass of the Indian subcontinent is expected to warm, 

scientists anticipate this will heighten the impact of monsoon rains and associated flooding of low-lying areas. 

 

Shifting pattern of disease  

Disease vectors will be altered in a warmer world, causing new worldwide health challenges.  Public health experts 

project that between 90 and 200 million people could become more vulnerable to malaria, 1.4 billion could experience 

greater risk of dengue fever, and the number of children vulnerable to diarrheal diseases – the number one killer of 

children – will increase significantly.18 

 

MMIILLIITTAARRYY  PPRREEPPAARREEDDNNEESSSS  
 

The impacts of climate change on resource competition, economic development, population migration, and 

humanitarian issues will force changes in U.S. use of its military power.  Climate change also will force change in how the 

United States operates its forces around the world; changes will affect ground operations and logistics as well as 

operations at sea and in the air.  Sea level rise threatens large investments in U.S. facilities around the world.  

Desertification and shifts in the availability of water can change logistic patterns drastically for all U.S. forces.  This 

section highlights some of the primary military preparedness issues that will confront the United States as a result of a 

changing climate.  

 

Weapons systems and platforms 

According to CNA’s 2007 report, “Operating equipment in extreme environmental conditions increases maintenance 

requirements – at considerable cost – and dramatically reduces the service life of equipment.”19 Increased 

desertification, rising sea levels, and warmer temperatures in the Middle East, where the United States is projected to 

have a continued presence, will put U.S. military preparedness at risk.  Equipment will require heightened maintenance 

to ensure adequate response times. 

 

Bases threatened by rising sea levels 

A rise in sea level would result in the loss of some strategic forward bases across the globe.  In 2008, the National 

Intelligence Council disclosed that 30 or more U.S. military installations were seriously threatened by rising sea levels.20  
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In particular, bases located on the East Coast of the United States are especially vulnerable to rising sea levels and 

increasingly frequent and powerful hurricanes.  For example, were sea levels to rise by one meter, Norfolk, Virginia, an 

important base of the U.S. Navy, would be flooded.  As U.S. military bases are put at risk, the ability of the military to 

protect the United States will be compromised.21 

 

Military operations 

In addition to the preparedness implications of climate change, severe weather impedes actual operations as well.  

Projected increases in storm intensity threaten to impact military installations situated in hurricane alleys, such as those 

on the East Coast of the United States.  Storms and altered weather patterns can also impact energy supplies that are 

vital to the operation of fixed military operations.  Moreover, the melting of Arctic sea ice is expanding the Northwest 

Passage.  This has significant implications for international resource conflicts, maritime shipping lanes and an increased 

scope for U.S. naval operations.22
 

 

CCOONNCCLLUUSSIIOONN  
 

Most of the public debate regarding climate change focuses on the size of the economic consequences of action and 

how these costs compare to those of inaction.  Hurricane Katrina and other extreme weather events suggest a different 

way of thinking about the issue, in which the human and larger social consequences of these events outweighed the 

aggregate economic costs, at least in the context of a large and resilient U.S. economy.  The concentrated impacts of 

such events, which are likely to be exacerbated by a changing climate, will have important national security implications, 

both in terms of a direct threat as well as broader challenges to U.S. interests in strategically important countries.  At 

home, extreme weather events could put large numbers of people in harm, damage essential infrastructure (including 

military assets), and require mobilization and diversion of military personnel.  Abroad, climate change is likely to 

promote instability in countries of strategic concern, which could lead to refugee and humanitarian crises as well as 

escalations in international conflict over resources, particularly water and food.  
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There is broad scientific consensus that our climate is changing, due primarily to the burning of fossil fuels for energy, 

deforestation, and other human activities that release greenhouse gases into our atmosphere.  The debate surrounding 

climate change action has many facets, with significant attention given to issues such as the global competitiveness of 

American industry, the effect of climate legislation on job growth, and the potential environmental impacts of non-

action.  A frequently overlooked perspective is the impact of climate change on U.S. national security. This issue brief 

attempts to fill that void, examining the national security consequences of rising sea levels and changes in temperature 

and precipitation patterns across the globe. Topics addressed include resource conflict, economic stress, population 

dislocation, humanitarian relief and military preparedness.  Other issues, such as the critical relationship between the 

U.S. energy supply (especially oil) and national security, are beyond the scope of this brief. 

 

IINNTTRROODDUUCCTTIIOONN  
 

National security is often characterized as defense against armed attack.  In reality, it is a much broader and more 

complex issue; phenomena such as infectious disease, natural disasters, and climate change all have national security 

implications.  The common factor among these issues is instability.  Maintaining stability both among and within nations 

is a proven means of conflict avoidance; instability is a threat to security. 

 

So while armed attacks have the potential to endanger large numbers of people, this is also true of climate change.  

Many experts agree that projected effects of climate change pose a threat to America’s national security because they 

function as a “threat multiplier for instability” and are interrelated with U.S. dependence on fossil fuels.1 This sentiment 

was recently echoed by the Intelligence Community (IC) in its National Intelligence Assessment on the national security 

impacts of global climate change to 2030.  In his June 2008 Congressional testimony, Thomas Fingar, Deputy Director of 

National Intelligence for Analysis and Chairman of the National Intelligence Council, said, “Climate change alone is 

unlikely to trigger state failure by 2030, but the impacts will worsen existing problems – such as poverty, social tensions, 

environmental degradation, ineffectual leadership, and weak political institutions.”2 

 

RREESSOOUURRCCEE  SSCCAARRCCIITTYY  AANNDD  CCOONNFFLLIICCTT  
 

Access to and availability of natural resources historically has been a source of conflict across countries and cultures. 

Conflicts over water resources currently are linked with persistent poverty and instability in the Middle East, Africa, and 

Asia.  As climatic changes continue, the likelihood of resource conflicts will grow as well. 
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Water access 

An adequate water supply is a basic necessity for human activities such as drinking, irrigation, and sanitation.  By 2025, 

five billion people are projected to live in water stressed countries, even without considering the potential impacts of 

climate change.3   If changes in critical sources of fresh water such as rainfall, snowmelt, and glacial melt are factored 

into projections for water stress – a likely scenario due to a changing climate – the people who already live in water 

stressed countries could see a further reduction in water availability.  In some cases the effects are already visible.  

Experts currently estimate that glaciers, from which 40 percent of the world’s population receives about half of its 

drinking water,4 have been retreating at ever faster rates due to climate change.5   Because they lack the infrastructure 

to deal with water shortages, developing countries are particularly vulnerable to political, economic and social 

instability. 

 

Food production 

Access to food is a critical stability factor.  Climate change threatens to inject instability into food production across the 

globe.  Crop ecologists project that grain production will decrease 10 percent for each 1.8°F increase in temperatures 

above past averages.6   According to the Intergovernmental Panel on Climate Change (IPCC) estimates, some African 

countries’ yields from rain-fed crops could drop by 50 percent by 2020 due to climate impacts.7  Additionally, most of 

the world’s growth in food demand will occur in areas already facing food shortages such as the Indian subcontinent and 

sub-Saharan Africa.   

 

Fresh water and food are just two examples of resources that will be affected by a changing climate.  The degree to 

which societies will experience the negative environmental and socio-economic effects of resource scarcity due to 

climate change depends in large part to their vulnerability to it.  How dependent is a given society on natural resources 

and ecosystem services?  Given a certain level of dependence, how sensitive are the resources to a changing climate? 

What is the capacity of the country to adapt to changes in availability of these resources and services?  Thus, while the 

environmental and socio-economic effects of climate change are projected to be widespread, they will not be uniformly 

distributed because of varying vulnerabilities.  Of central concern for U.S. security, however, is the reality that a majority 

of the resource impacts will be in countries with limited adaptive capacity, potentially making them particularly 

susceptible to the corrosive effects of instability. 

 

EECCOONNOOMMIICC  SSTTRREESSSSEESS  
 

Climate change will have serious implications for national economies and global markets.  While it is impossible to 

attribute economic and state failures to global climate change alone, an increasing number of experts, both scientific 

and military, believe that a changing climate will exacerbate some of the central challenges facing weak economies and 

failing states. 

 

Investment 

Climate change will require dramatic investment in infrastructure – both to preempt its effects and to rebuild 

communities after extreme weather events.  Increasingly powerful and devastating tropical storms, like Hurricane 

Katrina, can be expected to occur as climate change causes ocean temperatures to rise. 8  The damage ensuing from 

such destructive storms is financially overwhelming, and while the United States has the capacity, even if a finite one, to 

invest in prevention and rebuilding efforts, the same cannot be said for much of the developing world.  In 2009, the 

World Bank estimated that developing countries would require $75-100 billion annually during the period 2010-2050 to 

cope with the consequences of climate change.9  
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International markets  

The global financial crisis that took hold in 2009 and continued through 2010 resulted in slower economic growth 

around the world.  As markets slowly recover and financial regulations are reorganized, how the international markets 

respond is of direct relevance to U.S. national security.  Climate change has the potential to disrupt progress, especially 

in emerging economies which are more vulnerable to instability.  Economic disruptions associated with climate change 

will place increased pressure on weak nations which may therefore be unable to provide basic needs and maintain order 

for their citizens.  In his February 2009 testimony before Congress, Director of National Intelligence Admiral Dennis C. 

Blair said, “The United States depends on a smooth-functioning international system ensuring the flow of trade and 

market access to critical raw materials such as oil and gas, and security for its allies and partners.  Climate change could 

affect all of these – domestic stability in a number of key states, the opening of new sea lanes and access to raw 

materials, and the global economy more broadly – with significant geopolitical consequences.”10  This also means that 

the export markets of many countries are likely to be negatively affected. 

 

PPOOPPUULLAATTIIOONN  DDIISSLLOOCCAATTIIOONN  AANNDD  MMIIGGRRAATTIIOONN  
 

Mass migration associated with climate change will challenge the world's political, economic, social and humanitarian 

relief capabilities. For example, a sea level rise of 3 - 15 feet would displace between 150 and 400 million people.11  The 

IPCC projects that sea levels will rise between 7 and 23 inches (0.18 and 0.59 meters) above the 1980-1999 average by 

the end of this century, making it unlikely that these extreme projections will be realized in the near future.12  Regardless 

of their numbers, however, displaced populations from developing countries are expected to move both to urban areas 

in their home countries and to neighbor countries as a temporary home until a move to a developed country with 

superior economic prospects is possible.13  There are three types of migration to consider: 

 

Within a country 

Migration within a single country, from coastlines to cities for example, can result in significant economic changes – both 

positive and negative.  The United States was, for the most part, able to absorb the displacement of people from the 

Gulf Coast after Hurricane Katrina.  Developing countries that lack strong political, social, and economic infrastructures 

are likely to face entirely different effects of major population shifts.   

 

Across an international border 

Environmental destruction is a major driver of migration across international borders.  Such migration can often lead to 

intense political conflict and destabilization for both countries.  The large migration from Bangladesh to India beginning 

in the 1950s, for example, affected both the economy and political context in the regions of India that absorbed this 

population and resulted in violence between natives and migrants.14   The IPCC has estimated that with a 45 centimeter 

(17.7 inch) increase in sea level, 10.9 percent of Bangladesh will be under water and 5.5 million people may be 

displaced.15  As a result, previously existing tensions may be exacerbated if this projected sea level rise does indeed 

occur.   

 

Across large regions of the globe 

A final type of migration involves large regions of the globe.  Europe has experienced such a migration influx from North 

Africa and the Middle East since the 1960s.  The resulting shift in demographics can result in serious tensions along 

social, cultural, or religious lines, as evidenced by the 2005 civil unrest in France.  A forced evacuation of low-lying island 

nations, such as the Maldives, the Republic of the Marshall Islands, Tuvalu and Kiribati, may be necessary if they are 

rendered uninhabitable by a sea level rise of one to two meters (3.2 - 6.5 feet).16
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HHUUMMAANNIITTAARRIIAANN  RREELLIIEEFF  
 

The need for increased international aid is likely to be one of the most significant effects of climate change.  Since the 

1970s, the number of people affected globally by natural disasters has increased by about 50,000 to 60,000 people per 

decade.17  The number of reported disasters has also increased from an average annual total of 90 in the 1970s to 

almost 450 per year in this current decade.  The impetus to provide funding in the wake of such domestic and 

international disasters, which is both moral and strategic, will come under intense scrutiny and pressure given America’s 

own long-term budget scenario. Difficult choices will have to be made over competing trade-offs and priorities.  

Significant aid is likely to be required due to the following effects of climate change: 

 

Weather intensification 

The increased intensity of tropical cyclones, hurricanes, and other extreme weather events will result in greater 

infrastructure damage and economic losses. 

 

Flooding and drought 

It is very likely that there will be more frequent and intense drought and wildfire occurrences as a result of changing 

weather patterns and mid-continental drying.  Because the landmass of the Indian subcontinent is expected to warm, 

scientists anticipate this will heighten the impact of monsoon rains and associated flooding of low-lying areas. 

 

Shifting pattern of disease  

Disease vectors will be altered in a warmer world, causing new worldwide health challenges.  Public health experts 

project that between 90 and 200 million people could become more vulnerable to malaria, 1.4 billion could experience 

greater risk of dengue fever, and the number of children vulnerable to diarrheal diseases – the number one killer of 

children – will increase significantly.18 

 

MMIILLIITTAARRYY  PPRREEPPAARREEDDNNEESSSS  
 

The impacts of climate change on resource competition, economic development, population migration, and 

humanitarian issues will force changes in U.S. use of its military power.  Climate change also will force change in how the 

United States operates its forces around the world; changes will affect ground operations and logistics as well as 

operations at sea and in the air.  Sea level rise threatens large investments in U.S. facilities around the world.  

Desertification and shifts in the availability of water can change logistic patterns drastically for all U.S. forces.  This 

section highlights some of the primary military preparedness issues that will confront the United States as a result of a 

changing climate.  

 

Weapons systems and platforms 

According to CNA’s 2007 report, “Operating equipment in extreme environmental conditions increases maintenance 

requirements – at considerable cost – and dramatically reduces the service life of equipment.”19 Increased 

desertification, rising sea levels, and warmer temperatures in the Middle East, where the United States is projected to 

have a continued presence, will put U.S. military preparedness at risk.  Equipment will require heightened maintenance 

to ensure adequate response times. 

 

Bases threatened by rising sea levels 

A rise in sea level would result in the loss of some strategic forward bases across the globe.  In 2008, the National 

Intelligence Council disclosed that 30 or more U.S. military installations were seriously threatened by rising sea levels.20  
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In particular, bases located on the East Coast of the United States are especially vulnerable to rising sea levels and 

increasingly frequent and powerful hurricanes.  For example, were sea levels to rise by one meter, Norfolk, Virginia, an 

important base of the U.S. Navy, would be flooded.  As U.S. military bases are put at risk, the ability of the military to 

protect the United States will be compromised.21 

 

Military operations 

In addition to the preparedness implications of climate change, severe weather impedes actual operations as well.  

Projected increases in storm intensity threaten to impact military installations situated in hurricane alleys, such as those 

on the East Coast of the United States.  Storms and altered weather patterns can also impact energy supplies that are 

vital to the operation of fixed military operations.  Moreover, the melting of Arctic sea ice is expanding the Northwest 

Passage.  This has significant implications for international resource conflicts, maritime shipping lanes and an increased 

scope for U.S. naval operations.22
 

 

CCOONNCCLLUUSSIIOONN  
 

Most of the public debate regarding climate change focuses on the size of the economic consequences of action and 

how these costs compare to those of inaction.  Hurricane Katrina and other extreme weather events suggest a different 

way of thinking about the issue, in which the human and larger social consequences of these events outweighed the 

aggregate economic costs, at least in the context of a large and resilient U.S. economy.  The concentrated impacts of 

such events, which are likely to be exacerbated by a changing climate, will have important national security implications, 

both in terms of a direct threat as well as broader challenges to U.S. interests in strategically important countries.  At 

home, extreme weather events could put large numbers of people in harm, damage essential infrastructure (including 

military assets), and require mobilization and diversion of military personnel.  Abroad, climate change is likely to 

promote instability in countries of strategic concern, which could lead to refugee and humanitarian crises as well as 

escalations in international conflict over resources, particularly water and food.  
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There is broad scientific consensus that our climate is changing, due primarily to the burning of fossil fuels for energy, 

deforestation, and other human activities that release greenhouse gases into our atmosphere.  The debate surrounding 

climate change action has many facets, with significant attention given to issues such as the global competitiveness of 

American industry, the effect of climate legislation on job growth, and the potential environmental impacts of non-

action.  A frequently overlooked perspective is the impact of climate change on U.S. national security. This issue brief 

attempts to fill that void, examining the national security consequences of rising sea levels and changes in temperature 

and precipitation patterns across the globe. Topics addressed include resource conflict, economic stress, population 

dislocation, humanitarian relief and military preparedness.  Other issues, such as the critical relationship between the 

U.S. energy supply (especially oil) and national security, are beyond the scope of this brief. 

 

IINNTTRROODDUUCCTTIIOONN  
 

National security is often characterized as defense against armed attack.  In reality, it is a much broader and more 

complex issue; phenomena such as infectious disease, natural disasters, and climate change all have national security 

implications.  The common factor among these issues is instability.  Maintaining stability both among and within nations 

is a proven means of conflict avoidance; instability is a threat to security. 

 

So while armed attacks have the potential to endanger large numbers of people, this is also true of climate change.  

Many experts agree that projected effects of climate change pose a threat to America’s national security because they 

function as a “threat multiplier for instability” and are interrelated with U.S. dependence on fossil fuels.1 This sentiment 

was recently echoed by the Intelligence Community (IC) in its National Intelligence Assessment on the national security 

impacts of global climate change to 2030.  In his June 2008 Congressional testimony, Thomas Fingar, Deputy Director of 

National Intelligence for Analysis and Chairman of the National Intelligence Council, said, “Climate change alone is 

unlikely to trigger state failure by 2030, but the impacts will worsen existing problems – such as poverty, social tensions, 

environmental degradation, ineffectual leadership, and weak political institutions.”2 

 

RREESSOOUURRCCEE  SSCCAARRCCIITTYY  AANNDD  CCOONNFFLLIICCTT  
 

Access to and availability of natural resources historically has been a source of conflict across countries and cultures. 

Conflicts over water resources currently are linked with persistent poverty and instability in the Middle East, Africa, and 

Asia.  As climatic changes continue, the likelihood of resource conflicts will grow as well. 
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Water access 

An adequate water supply is a basic necessity for human activities such as drinking, irrigation, and sanitation.  By 2025, 

five billion people are projected to live in water stressed countries, even without considering the potential impacts of 

climate change.3   If changes in critical sources of fresh water such as rainfall, snowmelt, and glacial melt are factored 

into projections for water stress – a likely scenario due to a changing climate – the people who already live in water 

stressed countries could see a further reduction in water availability.  In some cases the effects are already visible.  

Experts currently estimate that glaciers, from which 40 percent of the world’s population receives about half of its 

drinking water,4 have been retreating at ever faster rates due to climate change.5   Because they lack the infrastructure 

to deal with water shortages, developing countries are particularly vulnerable to political, economic and social 

instability. 

 

Food production 

Access to food is a critical stability factor.  Climate change threatens to inject instability into food production across the 

globe.  Crop ecologists project that grain production will decrease 10 percent for each 1.8°F increase in temperatures 

above past averages.6   According to the Intergovernmental Panel on Climate Change (IPCC) estimates, some African 

countries’ yields from rain-fed crops could drop by 50 percent by 2020 due to climate impacts.7  Additionally, most of 

the world’s growth in food demand will occur in areas already facing food shortages such as the Indian subcontinent and 

sub-Saharan Africa.   

 

Fresh water and food are just two examples of resources that will be affected by a changing climate.  The degree to 

which societies will experience the negative environmental and socio-economic effects of resource scarcity due to 

climate change depends in large part to their vulnerability to it.  How dependent is a given society on natural resources 

and ecosystem services?  Given a certain level of dependence, how sensitive are the resources to a changing climate? 

What is the capacity of the country to adapt to changes in availability of these resources and services?  Thus, while the 

environmental and socio-economic effects of climate change are projected to be widespread, they will not be uniformly 

distributed because of varying vulnerabilities.  Of central concern for U.S. security, however, is the reality that a majority 

of the resource impacts will be in countries with limited adaptive capacity, potentially making them particularly 

susceptible to the corrosive effects of instability. 

 

EECCOONNOOMMIICC  SSTTRREESSSSEESS  
 

Climate change will have serious implications for national economies and global markets.  While it is impossible to 

attribute economic and state failures to global climate change alone, an increasing number of experts, both scientific 

and military, believe that a changing climate will exacerbate some of the central challenges facing weak economies and 

failing states. 

 

Investment 

Climate change will require dramatic investment in infrastructure – both to preempt its effects and to rebuild 

communities after extreme weather events.  Increasingly powerful and devastating tropical storms, like Hurricane 

Katrina, can be expected to occur as climate change causes ocean temperatures to rise. 8  The damage ensuing from 

such destructive storms is financially overwhelming, and while the United States has the capacity, even if a finite one, to 

invest in prevention and rebuilding efforts, the same cannot be said for much of the developing world.  In 2009, the 

World Bank estimated that developing countries would require $75-100 billion annually during the period 2010-2050 to 

cope with the consequences of climate change.9  
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International markets  

The global financial crisis that took hold in 2009 and continued through 2010 resulted in slower economic growth 

around the world.  As markets slowly recover and financial regulations are reorganized, how the international markets 

respond is of direct relevance to U.S. national security.  Climate change has the potential to disrupt progress, especially 

in emerging economies which are more vulnerable to instability.  Economic disruptions associated with climate change 

will place increased pressure on weak nations which may therefore be unable to provide basic needs and maintain order 

for their citizens.  In his February 2009 testimony before Congress, Director of National Intelligence Admiral Dennis C. 

Blair said, “The United States depends on a smooth-functioning international system ensuring the flow of trade and 

market access to critical raw materials such as oil and gas, and security for its allies and partners.  Climate change could 

affect all of these – domestic stability in a number of key states, the opening of new sea lanes and access to raw 

materials, and the global economy more broadly – with significant geopolitical consequences.”10  This also means that 

the export markets of many countries are likely to be negatively affected. 

 

PPOOPPUULLAATTIIOONN  DDIISSLLOOCCAATTIIOONN  AANNDD  MMIIGGRRAATTIIOONN  
 

Mass migration associated with climate change will challenge the world's political, economic, social and humanitarian 

relief capabilities. For example, a sea level rise of 3 - 15 feet would displace between 150 and 400 million people.11  The 

IPCC projects that sea levels will rise between 7 and 23 inches (0.18 and 0.59 meters) above the 1980-1999 average by 

the end of this century, making it unlikely that these extreme projections will be realized in the near future.12  Regardless 

of their numbers, however, displaced populations from developing countries are expected to move both to urban areas 

in their home countries and to neighbor countries as a temporary home until a move to a developed country with 

superior economic prospects is possible.13  There are three types of migration to consider: 

 

Within a country 

Migration within a single country, from coastlines to cities for example, can result in significant economic changes – both 

positive and negative.  The United States was, for the most part, able to absorb the displacement of people from the 

Gulf Coast after Hurricane Katrina.  Developing countries that lack strong political, social, and economic infrastructures 

are likely to face entirely different effects of major population shifts.   

 

Across an international border 

Environmental destruction is a major driver of migration across international borders.  Such migration can often lead to 

intense political conflict and destabilization for both countries.  The large migration from Bangladesh to India beginning 

in the 1950s, for example, affected both the economy and political context in the regions of India that absorbed this 

population and resulted in violence between natives and migrants.14   The IPCC has estimated that with a 45 centimeter 

(17.7 inch) increase in sea level, 10.9 percent of Bangladesh will be under water and 5.5 million people may be 

displaced.15  As a result, previously existing tensions may be exacerbated if this projected sea level rise does indeed 

occur.   

 

Across large regions of the globe 

A final type of migration involves large regions of the globe.  Europe has experienced such a migration influx from North 

Africa and the Middle East since the 1960s.  The resulting shift in demographics can result in serious tensions along 

social, cultural, or religious lines, as evidenced by the 2005 civil unrest in France.  A forced evacuation of low-lying island 

nations, such as the Maldives, the Republic of the Marshall Islands, Tuvalu and Kiribati, may be necessary if they are 

rendered uninhabitable by a sea level rise of one to two meters (3.2 - 6.5 feet).16
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HHUUMMAANNIITTAARRIIAANN  RREELLIIEEFF  
 

The need for increased international aid is likely to be one of the most significant effects of climate change.  Since the 

1970s, the number of people affected globally by natural disasters has increased by about 50,000 to 60,000 people per 

decade.17  The number of reported disasters has also increased from an average annual total of 90 in the 1970s to 

almost 450 per year in this current decade.  The impetus to provide funding in the wake of such domestic and 

international disasters, which is both moral and strategic, will come under intense scrutiny and pressure given America’s 

own long-term budget scenario. Difficult choices will have to be made over competing trade-offs and priorities.  

Significant aid is likely to be required due to the following effects of climate change: 

 

Weather intensification 

The increased intensity of tropical cyclones, hurricanes, and other extreme weather events will result in greater 

infrastructure damage and economic losses. 

 

Flooding and drought 

It is very likely that there will be more frequent and intense drought and wildfire occurrences as a result of changing 

weather patterns and mid-continental drying.  Because the landmass of the Indian subcontinent is expected to warm, 

scientists anticipate this will heighten the impact of monsoon rains and associated flooding of low-lying areas. 

 

Shifting pattern of disease  

Disease vectors will be altered in a warmer world, causing new worldwide health challenges.  Public health experts 

project that between 90 and 200 million people could become more vulnerable to malaria, 1.4 billion could experience 

greater risk of dengue fever, and the number of children vulnerable to diarrheal diseases – the number one killer of 

children – will increase significantly.18 

 

MMIILLIITTAARRYY  PPRREEPPAARREEDDNNEESSSS  
 

The impacts of climate change on resource competition, economic development, population migration, and 

humanitarian issues will force changes in U.S. use of its military power.  Climate change also will force change in how the 

United States operates its forces around the world; changes will affect ground operations and logistics as well as 

operations at sea and in the air.  Sea level rise threatens large investments in U.S. facilities around the world.  

Desertification and shifts in the availability of water can change logistic patterns drastically for all U.S. forces.  This 

section highlights some of the primary military preparedness issues that will confront the United States as a result of a 

changing climate.  

 

Weapons systems and platforms 

According to CNA’s 2007 report, “Operating equipment in extreme environmental conditions increases maintenance 

requirements – at considerable cost – and dramatically reduces the service life of equipment.”19 Increased 

desertification, rising sea levels, and warmer temperatures in the Middle East, where the United States is projected to 

have a continued presence, will put U.S. military preparedness at risk.  Equipment will require heightened maintenance 

to ensure adequate response times. 

 

Bases threatened by rising sea levels 

A rise in sea level would result in the loss of some strategic forward bases across the globe.  In 2008, the National 

Intelligence Council disclosed that 30 or more U.S. military installations were seriously threatened by rising sea levels.20  
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In particular, bases located on the East Coast of the United States are especially vulnerable to rising sea levels and 

increasingly frequent and powerful hurricanes.  For example, were sea levels to rise by one meter, Norfolk, Virginia, an 

important base of the U.S. Navy, would be flooded.  As U.S. military bases are put at risk, the ability of the military to 

protect the United States will be compromised.21 

 

Military operations 

In addition to the preparedness implications of climate change, severe weather impedes actual operations as well.  

Projected increases in storm intensity threaten to impact military installations situated in hurricane alleys, such as those 

on the East Coast of the United States.  Storms and altered weather patterns can also impact energy supplies that are 

vital to the operation of fixed military operations.  Moreover, the melting of Arctic sea ice is expanding the Northwest 

Passage.  This has significant implications for international resource conflicts, maritime shipping lanes and an increased 

scope for U.S. naval operations.22
 

 

CCOONNCCLLUUSSIIOONN  
 

Most of the public debate regarding climate change focuses on the size of the economic consequences of action and 

how these costs compare to those of inaction.  Hurricane Katrina and other extreme weather events suggest a different 

way of thinking about the issue, in which the human and larger social consequences of these events outweighed the 

aggregate economic costs, at least in the context of a large and resilient U.S. economy.  The concentrated impacts of 

such events, which are likely to be exacerbated by a changing climate, will have important national security implications, 

both in terms of a direct threat as well as broader challenges to U.S. interests in strategically important countries.  At 

home, extreme weather events could put large numbers of people in harm, damage essential infrastructure (including 

military assets), and require mobilization and diversion of military personnel.  Abroad, climate change is likely to 

promote instability in countries of strategic concern, which could lead to refugee and humanitarian crises as well as 

escalations in international conflict over resources, particularly water and food.  
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There is broad scientific consensus that our climate is changing, due primarily to the burning of fossil fuels for energy, 

deforestation, and other human activities that release greenhouse gases into our atmosphere.  The debate surrounding 

climate change action has many facets, with significant attention given to issues such as the global competitiveness of 

American industry, the effect of climate legislation on job growth, and the potential environmental impacts of non-

action.  A frequently overlooked perspective is the impact of climate change on U.S. national security. This issue brief 

attempts to fill that void, examining the national security consequences of rising sea levels and changes in temperature 

and precipitation patterns across the globe. Topics addressed include resource conflict, economic stress, population 

dislocation, humanitarian relief and military preparedness.  Other issues, such as the critical relationship between the 

U.S. energy supply (especially oil) and national security, are beyond the scope of this brief. 

 

IINNTTRROODDUUCCTTIIOONN  
 

National security is often characterized as defense against armed attack.  In reality, it is a much broader and more 

complex issue; phenomena such as infectious disease, natural disasters, and climate change all have national security 

implications.  The common factor among these issues is instability.  Maintaining stability both among and within nations 

is a proven means of conflict avoidance; instability is a threat to security. 

 

So while armed attacks have the potential to endanger large numbers of people, this is also true of climate change.  

Many experts agree that projected effects of climate change pose a threat to America’s national security because they 

function as a “threat multiplier for instability” and are interrelated with U.S. dependence on fossil fuels.1 This sentiment 

was recently echoed by the Intelligence Community (IC) in its National Intelligence Assessment on the national security 

impacts of global climate change to 2030.  In his June 2008 Congressional testimony, Thomas Fingar, Deputy Director of 

National Intelligence for Analysis and Chairman of the National Intelligence Council, said, “Climate change alone is 

unlikely to trigger state failure by 2030, but the impacts will worsen existing problems – such as poverty, social tensions, 

environmental degradation, ineffectual leadership, and weak political institutions.”2 

 

RREESSOOUURRCCEE  SSCCAARRCCIITTYY  AANNDD  CCOONNFFLLIICCTT  
 

Access to and availability of natural resources historically has been a source of conflict across countries and cultures. 

Conflicts over water resources currently are linked with persistent poverty and instability in the Middle East, Africa, and 

Asia.  As climatic changes continue, the likelihood of resource conflicts will grow as well. 
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Water access 

An adequate water supply is a basic necessity for human activities such as drinking, irrigation, and sanitation.  By 2025, 

five billion people are projected to live in water stressed countries, even without considering the potential impacts of 

climate change.3   If changes in critical sources of fresh water such as rainfall, snowmelt, and glacial melt are factored 

into projections for water stress – a likely scenario due to a changing climate – the people who already live in water 

stressed countries could see a further reduction in water availability.  In some cases the effects are already visible.  

Experts currently estimate that glaciers, from which 40 percent of the world’s population receives about half of its 

drinking water,4 have been retreating at ever faster rates due to climate change.5   Because they lack the infrastructure 

to deal with water shortages, developing countries are particularly vulnerable to political, economic and social 

instability. 

 

Food production 

Access to food is a critical stability factor.  Climate change threatens to inject instability into food production across the 

globe.  Crop ecologists project that grain production will decrease 10 percent for each 1.8°F increase in temperatures 

above past averages.6   According to the Intergovernmental Panel on Climate Change (IPCC) estimates, some African 

countries’ yields from rain-fed crops could drop by 50 percent by 2020 due to climate impacts.7  Additionally, most of 

the world’s growth in food demand will occur in areas already facing food shortages such as the Indian subcontinent and 

sub-Saharan Africa.   

 

Fresh water and food are just two examples of resources that will be affected by a changing climate.  The degree to 

which societies will experience the negative environmental and socio-economic effects of resource scarcity due to 

climate change depends in large part to their vulnerability to it.  How dependent is a given society on natural resources 

and ecosystem services?  Given a certain level of dependence, how sensitive are the resources to a changing climate? 

What is the capacity of the country to adapt to changes in availability of these resources and services?  Thus, while the 

environmental and socio-economic effects of climate change are projected to be widespread, they will not be uniformly 

distributed because of varying vulnerabilities.  Of central concern for U.S. security, however, is the reality that a majority 

of the resource impacts will be in countries with limited adaptive capacity, potentially making them particularly 

susceptible to the corrosive effects of instability. 

 

EECCOONNOOMMIICC  SSTTRREESSSSEESS  
 

Climate change will have serious implications for national economies and global markets.  While it is impossible to 

attribute economic and state failures to global climate change alone, an increasing number of experts, both scientific 

and military, believe that a changing climate will exacerbate some of the central challenges facing weak economies and 

failing states. 

 

Investment 

Climate change will require dramatic investment in infrastructure – both to preempt its effects and to rebuild 

communities after extreme weather events.  Increasingly powerful and devastating tropical storms, like Hurricane 

Katrina, can be expected to occur as climate change causes ocean temperatures to rise. 8  The damage ensuing from 

such destructive storms is financially overwhelming, and while the United States has the capacity, even if a finite one, to 

invest in prevention and rebuilding efforts, the same cannot be said for much of the developing world.  In 2009, the 

World Bank estimated that developing countries would require $75-100 billion annually during the period 2010-2050 to 

cope with the consequences of climate change.9  
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International markets  

The global financial crisis that took hold in 2009 and continued through 2010 resulted in slower economic growth 

around the world.  As markets slowly recover and financial regulations are reorganized, how the international markets 

respond is of direct relevance to U.S. national security.  Climate change has the potential to disrupt progress, especially 

in emerging economies which are more vulnerable to instability.  Economic disruptions associated with climate change 

will place increased pressure on weak nations which may therefore be unable to provide basic needs and maintain order 

for their citizens.  In his February 2009 testimony before Congress, Director of National Intelligence Admiral Dennis C. 

Blair said, “The United States depends on a smooth-functioning international system ensuring the flow of trade and 

market access to critical raw materials such as oil and gas, and security for its allies and partners.  Climate change could 

affect all of these – domestic stability in a number of key states, the opening of new sea lanes and access to raw 

materials, and the global economy more broadly – with significant geopolitical consequences.”10  This also means that 

the export markets of many countries are likely to be negatively affected. 

 

PPOOPPUULLAATTIIOONN  DDIISSLLOOCCAATTIIOONN  AANNDD  MMIIGGRRAATTIIOONN  
 

Mass migration associated with climate change will challenge the world's political, economic, social and humanitarian 

relief capabilities. For example, a sea level rise of 3 - 15 feet would displace between 150 and 400 million people.11  The 

IPCC projects that sea levels will rise between 7 and 23 inches (0.18 and 0.59 meters) above the 1980-1999 average by 

the end of this century, making it unlikely that these extreme projections will be realized in the near future.12  Regardless 

of their numbers, however, displaced populations from developing countries are expected to move both to urban areas 

in their home countries and to neighbor countries as a temporary home until a move to a developed country with 

superior economic prospects is possible.13  There are three types of migration to consider: 

 

Within a country 

Migration within a single country, from coastlines to cities for example, can result in significant economic changes – both 

positive and negative.  The United States was, for the most part, able to absorb the displacement of people from the 

Gulf Coast after Hurricane Katrina.  Developing countries that lack strong political, social, and economic infrastructures 

are likely to face entirely different effects of major population shifts.   

 

Across an international border 

Environmental destruction is a major driver of migration across international borders.  Such migration can often lead to 

intense political conflict and destabilization for both countries.  The large migration from Bangladesh to India beginning 

in the 1950s, for example, affected both the economy and political context in the regions of India that absorbed this 

population and resulted in violence between natives and migrants.14   The IPCC has estimated that with a 45 centimeter 

(17.7 inch) increase in sea level, 10.9 percent of Bangladesh will be under water and 5.5 million people may be 

displaced.15  As a result, previously existing tensions may be exacerbated if this projected sea level rise does indeed 

occur.   

 

Across large regions of the globe 

A final type of migration involves large regions of the globe.  Europe has experienced such a migration influx from North 

Africa and the Middle East since the 1960s.  The resulting shift in demographics can result in serious tensions along 

social, cultural, or religious lines, as evidenced by the 2005 civil unrest in France.  A forced evacuation of low-lying island 

nations, such as the Maldives, the Republic of the Marshall Islands, Tuvalu and Kiribati, may be necessary if they are 

rendered uninhabitable by a sea level rise of one to two meters (3.2 - 6.5 feet).16
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HHUUMMAANNIITTAARRIIAANN  RREELLIIEEFF  
 

The need for increased international aid is likely to be one of the most significant effects of climate change.  Since the 

1970s, the number of people affected globally by natural disasters has increased by about 50,000 to 60,000 people per 

decade.17  The number of reported disasters has also increased from an average annual total of 90 in the 1970s to 

almost 450 per year in this current decade.  The impetus to provide funding in the wake of such domestic and 

international disasters, which is both moral and strategic, will come under intense scrutiny and pressure given America’s 

own long-term budget scenario. Difficult choices will have to be made over competing trade-offs and priorities.  

Significant aid is likely to be required due to the following effects of climate change: 

 

Weather intensification 

The increased intensity of tropical cyclones, hurricanes, and other extreme weather events will result in greater 

infrastructure damage and economic losses. 

 

Flooding and drought 

It is very likely that there will be more frequent and intense drought and wildfire occurrences as a result of changing 

weather patterns and mid-continental drying.  Because the landmass of the Indian subcontinent is expected to warm, 

scientists anticipate this will heighten the impact of monsoon rains and associated flooding of low-lying areas. 

 

Shifting pattern of disease  

Disease vectors will be altered in a warmer world, causing new worldwide health challenges.  Public health experts 

project that between 90 and 200 million people could become more vulnerable to malaria, 1.4 billion could experience 

greater risk of dengue fever, and the number of children vulnerable to diarrheal diseases – the number one killer of 

children – will increase significantly.18 

 

MMIILLIITTAARRYY  PPRREEPPAARREEDDNNEESSSS  
 

The impacts of climate change on resource competition, economic development, population migration, and 

humanitarian issues will force changes in U.S. use of its military power.  Climate change also will force change in how the 

United States operates its forces around the world; changes will affect ground operations and logistics as well as 

operations at sea and in the air.  Sea level rise threatens large investments in U.S. facilities around the world.  

Desertification and shifts in the availability of water can change logistic patterns drastically for all U.S. forces.  This 

section highlights some of the primary military preparedness issues that will confront the United States as a result of a 

changing climate.  

 

Weapons systems and platforms 

According to CNA’s 2007 report, “Operating equipment in extreme environmental conditions increases maintenance 

requirements – at considerable cost – and dramatically reduces the service life of equipment.”19 Increased 

desertification, rising sea levels, and warmer temperatures in the Middle East, where the United States is projected to 

have a continued presence, will put U.S. military preparedness at risk.  Equipment will require heightened maintenance 

to ensure adequate response times. 

 

Bases threatened by rising sea levels 

A rise in sea level would result in the loss of some strategic forward bases across the globe.  In 2008, the National 

Intelligence Council disclosed that 30 or more U.S. military installations were seriously threatened by rising sea levels.20  
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In particular, bases located on the East Coast of the United States are especially vulnerable to rising sea levels and 

increasingly frequent and powerful hurricanes.  For example, were sea levels to rise by one meter, Norfolk, Virginia, an 

important base of the U.S. Navy, would be flooded.  As U.S. military bases are put at risk, the ability of the military to 

protect the United States will be compromised.21 

 

Military operations 

In addition to the preparedness implications of climate change, severe weather impedes actual operations as well.  

Projected increases in storm intensity threaten to impact military installations situated in hurricane alleys, such as those 

on the East Coast of the United States.  Storms and altered weather patterns can also impact energy supplies that are 

vital to the operation of fixed military operations.  Moreover, the melting of Arctic sea ice is expanding the Northwest 

Passage.  This has significant implications for international resource conflicts, maritime shipping lanes and an increased 

scope for U.S. naval operations.22
 

 

CCOONNCCLLUUSSIIOONN  
 

Most of the public debate regarding climate change focuses on the size of the economic consequences of action and 

how these costs compare to those of inaction.  Hurricane Katrina and other extreme weather events suggest a different 

way of thinking about the issue, in which the human and larger social consequences of these events outweighed the 

aggregate economic costs, at least in the context of a large and resilient U.S. economy.  The concentrated impacts of 

such events, which are likely to be exacerbated by a changing climate, will have important national security implications, 

both in terms of a direct threat as well as broader challenges to U.S. interests in strategically important countries.  At 

home, extreme weather events could put large numbers of people in harm, damage essential infrastructure (including 

military assets), and require mobilization and diversion of military personnel.  Abroad, climate change is likely to 

promote instability in countries of strategic concern, which could lead to refugee and humanitarian crises as well as 

escalations in international conflict over resources, particularly water and food.  
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Climate Change Impacts and National Security 
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There is broad scientific consensus that our climate is changing, due primarily to the burning of fossil fuels for energy, 

deforestation, and other human activities that release greenhouse gases into our atmosphere.  The debate surrounding 

climate change action has many facets, with significant attention given to issues such as the global competitiveness of 

American industry, the effect of climate legislation on job growth, and the potential environmental impacts of non-

action.  A frequently overlooked perspective is the impact of climate change on U.S. national security. This issue brief 

attempts to fill that void, examining the national security consequences of rising sea levels and changes in temperature 

and precipitation patterns across the globe. Topics addressed include resource conflict, economic stress, population 

dislocation, humanitarian relief and military preparedness.  Other issues, such as the critical relationship between the 

U.S. energy supply (especially oil) and national security, are beyond the scope of this brief. 

 

IINNTTRROODDUUCCTTIIOONN  
 

National security is often characterized as defense against armed attack.  In reality, it is a much broader and more 

complex issue; phenomena such as infectious disease, natural disasters, and climate change all have national security 

implications.  The common factor among these issues is instability.  Maintaining stability both among and within nations 

is a proven means of conflict avoidance; instability is a threat to security. 

 

So while armed attacks have the potential to endanger large numbers of people, this is also true of climate change.  

Many experts agree that projected effects of climate change pose a threat to America’s national security because they 

function as a “threat multiplier for instability” and are interrelated with U.S. dependence on fossil fuels.1 This sentiment 

was recently echoed by the Intelligence Community (IC) in its National Intelligence Assessment on the national security 

impacts of global climate change to 2030.  In his June 2008 Congressional testimony, Thomas Fingar, Deputy Director of 

National Intelligence for Analysis and Chairman of the National Intelligence Council, said, “Climate change alone is 

unlikely to trigger state failure by 2030, but the impacts will worsen existing problems – such as poverty, social tensions, 

environmental degradation, ineffectual leadership, and weak political institutions.”2 

 

RREESSOOUURRCCEE  SSCCAARRCCIITTYY  AANNDD  CCOONNFFLLIICCTT  
 

Access to and availability of natural resources historically has been a source of conflict across countries and cultures. 

Conflicts over water resources currently are linked with persistent poverty and instability in the Middle East, Africa, and 

Asia.  As climatic changes continue, the likelihood of resource conflicts will grow as well. 
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Water access 

An adequate water supply is a basic necessity for human activities such as drinking, irrigation, and sanitation.  By 2025, 

five billion people are projected to live in water stressed countries, even without considering the potential impacts of 

climate change.3   If changes in critical sources of fresh water such as rainfall, snowmelt, and glacial melt are factored 

into projections for water stress – a likely scenario due to a changing climate – the people who already live in water 

stressed countries could see a further reduction in water availability.  In some cases the effects are already visible.  

Experts currently estimate that glaciers, from which 40 percent of the world’s population receives about half of its 

drinking water,4 have been retreating at ever faster rates due to climate change.5   Because they lack the infrastructure 

to deal with water shortages, developing countries are particularly vulnerable to political, economic and social 

instability. 

 

Food production 

Access to food is a critical stability factor.  Climate change threatens to inject instability into food production across the 

globe.  Crop ecologists project that grain production will decrease 10 percent for each 1.8°F increase in temperatures 

above past averages.6   According to the Intergovernmental Panel on Climate Change (IPCC) estimates, some African 

countries’ yields from rain-fed crops could drop by 50 percent by 2020 due to climate impacts.7  Additionally, most of 

the world’s growth in food demand will occur in areas already facing food shortages such as the Indian subcontinent and 

sub-Saharan Africa.   

 

Fresh water and food are just two examples of resources that will be affected by a changing climate.  The degree to 

which societies will experience the negative environmental and socio-economic effects of resource scarcity due to 

climate change depends in large part to their vulnerability to it.  How dependent is a given society on natural resources 

and ecosystem services?  Given a certain level of dependence, how sensitive are the resources to a changing climate? 

What is the capacity of the country to adapt to changes in availability of these resources and services?  Thus, while the 

environmental and socio-economic effects of climate change are projected to be widespread, they will not be uniformly 

distributed because of varying vulnerabilities.  Of central concern for U.S. security, however, is the reality that a majority 

of the resource impacts will be in countries with limited adaptive capacity, potentially making them particularly 

susceptible to the corrosive effects of instability. 

 

EECCOONNOOMMIICC  SSTTRREESSSSEESS  
 

Climate change will have serious implications for national economies and global markets.  While it is impossible to 

attribute economic and state failures to global climate change alone, an increasing number of experts, both scientific 

and military, believe that a changing climate will exacerbate some of the central challenges facing weak economies and 

failing states. 

 

Investment 

Climate change will require dramatic investment in infrastructure – both to preempt its effects and to rebuild 

communities after extreme weather events.  Increasingly powerful and devastating tropical storms, like Hurricane 

Katrina, can be expected to occur as climate change causes ocean temperatures to rise. 8  The damage ensuing from 

such destructive storms is financially overwhelming, and while the United States has the capacity, even if a finite one, to 

invest in prevention and rebuilding efforts, the same cannot be said for much of the developing world.  In 2009, the 

World Bank estimated that developing countries would require $75-100 billion annually during the period 2010-2050 to 

cope with the consequences of climate change.9  
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International markets  

The global financial crisis that took hold in 2009 and continued through 2010 resulted in slower economic growth 

around the world.  As markets slowly recover and financial regulations are reorganized, how the international markets 

respond is of direct relevance to U.S. national security.  Climate change has the potential to disrupt progress, especially 

in emerging economies which are more vulnerable to instability.  Economic disruptions associated with climate change 

will place increased pressure on weak nations which may therefore be unable to provide basic needs and maintain order 

for their citizens.  In his February 2009 testimony before Congress, Director of National Intelligence Admiral Dennis C. 

Blair said, “The United States depends on a smooth-functioning international system ensuring the flow of trade and 

market access to critical raw materials such as oil and gas, and security for its allies and partners.  Climate change could 

affect all of these – domestic stability in a number of key states, the opening of new sea lanes and access to raw 

materials, and the global economy more broadly – with significant geopolitical consequences.”10  This also means that 

the export markets of many countries are likely to be negatively affected. 

 

PPOOPPUULLAATTIIOONN  DDIISSLLOOCCAATTIIOONN  AANNDD  MMIIGGRRAATTIIOONN  
 

Mass migration associated with climate change will challenge the world's political, economic, social and humanitarian 

relief capabilities. For example, a sea level rise of 3 - 15 feet would displace between 150 and 400 million people.11  The 

IPCC projects that sea levels will rise between 7 and 23 inches (0.18 and 0.59 meters) above the 1980-1999 average by 

the end of this century, making it unlikely that these extreme projections will be realized in the near future.12  Regardless 

of their numbers, however, displaced populations from developing countries are expected to move both to urban areas 

in their home countries and to neighbor countries as a temporary home until a move to a developed country with 

superior economic prospects is possible.13  There are three types of migration to consider: 

 

Within a country 

Migration within a single country, from coastlines to cities for example, can result in significant economic changes – both 

positive and negative.  The United States was, for the most part, able to absorb the displacement of people from the 

Gulf Coast after Hurricane Katrina.  Developing countries that lack strong political, social, and economic infrastructures 

are likely to face entirely different effects of major population shifts.   

 

Across an international border 

Environmental destruction is a major driver of migration across international borders.  Such migration can often lead to 

intense political conflict and destabilization for both countries.  The large migration from Bangladesh to India beginning 

in the 1950s, for example, affected both the economy and political context in the regions of India that absorbed this 

population and resulted in violence between natives and migrants.14   The IPCC has estimated that with a 45 centimeter 

(17.7 inch) increase in sea level, 10.9 percent of Bangladesh will be under water and 5.5 million people may be 

displaced.15  As a result, previously existing tensions may be exacerbated if this projected sea level rise does indeed 

occur.   

 

Across large regions of the globe 

A final type of migration involves large regions of the globe.  Europe has experienced such a migration influx from North 

Africa and the Middle East since the 1960s.  The resulting shift in demographics can result in serious tensions along 

social, cultural, or religious lines, as evidenced by the 2005 civil unrest in France.  A forced evacuation of low-lying island 

nations, such as the Maldives, the Republic of the Marshall Islands, Tuvalu and Kiribati, may be necessary if they are 

rendered uninhabitable by a sea level rise of one to two meters (3.2 - 6.5 feet).16
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HHUUMMAANNIITTAARRIIAANN  RREELLIIEEFF  
 

The need for increased international aid is likely to be one of the most significant effects of climate change.  Since the 

1970s, the number of people affected globally by natural disasters has increased by about 50,000 to 60,000 people per 

decade.17  The number of reported disasters has also increased from an average annual total of 90 in the 1970s to 

almost 450 per year in this current decade.  The impetus to provide funding in the wake of such domestic and 

international disasters, which is both moral and strategic, will come under intense scrutiny and pressure given America’s 

own long-term budget scenario. Difficult choices will have to be made over competing trade-offs and priorities.  

Significant aid is likely to be required due to the following effects of climate change: 

 

Weather intensification 

The increased intensity of tropical cyclones, hurricanes, and other extreme weather events will result in greater 

infrastructure damage and economic losses. 

 

Flooding and drought 

It is very likely that there will be more frequent and intense drought and wildfire occurrences as a result of changing 

weather patterns and mid-continental drying.  Because the landmass of the Indian subcontinent is expected to warm, 

scientists anticipate this will heighten the impact of monsoon rains and associated flooding of low-lying areas. 

 

Shifting pattern of disease  

Disease vectors will be altered in a warmer world, causing new worldwide health challenges.  Public health experts 

project that between 90 and 200 million people could become more vulnerable to malaria, 1.4 billion could experience 

greater risk of dengue fever, and the number of children vulnerable to diarrheal diseases – the number one killer of 

children – will increase significantly.18 

 

MMIILLIITTAARRYY  PPRREEPPAARREEDDNNEESSSS  
 

The impacts of climate change on resource competition, economic development, population migration, and 

humanitarian issues will force changes in U.S. use of its military power.  Climate change also will force change in how the 

United States operates its forces around the world; changes will affect ground operations and logistics as well as 

operations at sea and in the air.  Sea level rise threatens large investments in U.S. facilities around the world.  

Desertification and shifts in the availability of water can change logistic patterns drastically for all U.S. forces.  This 

section highlights some of the primary military preparedness issues that will confront the United States as a result of a 

changing climate.  

 

Weapons systems and platforms 

According to CNA’s 2007 report, “Operating equipment in extreme environmental conditions increases maintenance 

requirements – at considerable cost – and dramatically reduces the service life of equipment.”19 Increased 

desertification, rising sea levels, and warmer temperatures in the Middle East, where the United States is projected to 

have a continued presence, will put U.S. military preparedness at risk.  Equipment will require heightened maintenance 

to ensure adequate response times. 

 

Bases threatened by rising sea levels 

A rise in sea level would result in the loss of some strategic forward bases across the globe.  In 2008, the National 

Intelligence Council disclosed that 30 or more U.S. military installations were seriously threatened by rising sea levels.20  
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In particular, bases located on the East Coast of the United States are especially vulnerable to rising sea levels and 

increasingly frequent and powerful hurricanes.  For example, were sea levels to rise by one meter, Norfolk, Virginia, an 

important base of the U.S. Navy, would be flooded.  As U.S. military bases are put at risk, the ability of the military to 

protect the United States will be compromised.21 

 

Military operations 

In addition to the preparedness implications of climate change, severe weather impedes actual operations as well.  

Projected increases in storm intensity threaten to impact military installations situated in hurricane alleys, such as those 

on the East Coast of the United States.  Storms and altered weather patterns can also impact energy supplies that are 

vital to the operation of fixed military operations.  Moreover, the melting of Arctic sea ice is expanding the Northwest 

Passage.  This has significant implications for international resource conflicts, maritime shipping lanes and an increased 

scope for U.S. naval operations.22
 

 

CCOONNCCLLUUSSIIOONN  
 

Most of the public debate regarding climate change focuses on the size of the economic consequences of action and 

how these costs compare to those of inaction.  Hurricane Katrina and other extreme weather events suggest a different 

way of thinking about the issue, in which the human and larger social consequences of these events outweighed the 

aggregate economic costs, at least in the context of a large and resilient U.S. economy.  The concentrated impacts of 

such events, which are likely to be exacerbated by a changing climate, will have important national security implications, 

both in terms of a direct threat as well as broader challenges to U.S. interests in strategically important countries.  At 

home, extreme weather events could put large numbers of people in harm, damage essential infrastructure (including 

military assets), and require mobilization and diversion of military personnel.  Abroad, climate change is likely to 

promote instability in countries of strategic concern, which could lead to refugee and humanitarian crises as well as 

escalations in international conflict over resources, particularly water and food.  
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There is broad scientific consensus that our climate is changing, due primarily to the burning of fossil fuels for energy, 

deforestation, and other human activities that release greenhouse gases into our atmosphere.  The debate surrounding 

climate change action has many facets, with significant attention given to issues such as the global competitiveness of 

American industry, the effect of climate legislation on job growth, and the potential environmental impacts of non-

action.  A frequently overlooked perspective is the impact of climate change on U.S. national security. This issue brief 

attempts to fill that void, examining the national security consequences of rising sea levels and changes in temperature 

and precipitation patterns across the globe. Topics addressed include resource conflict, economic stress, population 

dislocation, humanitarian relief and military preparedness.  Other issues, such as the critical relationship between the 

U.S. energy supply (especially oil) and national security, are beyond the scope of this brief. 

 

IINNTTRROODDUUCCTTIIOONN  
 

National security is often characterized as defense against armed attack.  In reality, it is a much broader and more 

complex issue; phenomena such as infectious disease, natural disasters, and climate change all have national security 

implications.  The common factor among these issues is instability.  Maintaining stability both among and within nations 

is a proven means of conflict avoidance; instability is a threat to security. 

 

So while armed attacks have the potential to endanger large numbers of people, this is also true of climate change.  

Many experts agree that projected effects of climate change pose a threat to America’s national security because they 

function as a “threat multiplier for instability” and are interrelated with U.S. dependence on fossil fuels.1 This sentiment 

was recently echoed by the Intelligence Community (IC) in its National Intelligence Assessment on the national security 

impacts of global climate change to 2030.  In his June 2008 Congressional testimony, Thomas Fingar, Deputy Director of 

National Intelligence for Analysis and Chairman of the National Intelligence Council, said, “Climate change alone is 

unlikely to trigger state failure by 2030, but the impacts will worsen existing problems – such as poverty, social tensions, 

environmental degradation, ineffectual leadership, and weak political institutions.”2 

 

RREESSOOUURRCCEE  SSCCAARRCCIITTYY  AANNDD  CCOONNFFLLIICCTT  
 

Access to and availability of natural resources historically has been a source of conflict across countries and cultures. 

Conflicts over water resources currently are linked with persistent poverty and instability in the Middle East, Africa, and 

Asia.  As climatic changes continue, the likelihood of resource conflicts will grow as well. 
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Water access 

An adequate water supply is a basic necessity for human activities such as drinking, irrigation, and sanitation.  By 2025, 

five billion people are projected to live in water stressed countries, even without considering the potential impacts of 

climate change.3   If changes in critical sources of fresh water such as rainfall, snowmelt, and glacial melt are factored 

into projections for water stress – a likely scenario due to a changing climate – the people who already live in water 

stressed countries could see a further reduction in water availability.  In some cases the effects are already visible.  

Experts currently estimate that glaciers, from which 40 percent of the world’s population receives about half of its 

drinking water,4 have been retreating at ever faster rates due to climate change.5   Because they lack the infrastructure 

to deal with water shortages, developing countries are particularly vulnerable to political, economic and social 

instability. 

 

Food production 

Access to food is a critical stability factor.  Climate change threatens to inject instability into food production across the 

globe.  Crop ecologists project that grain production will decrease 10 percent for each 1.8°F increase in temperatures 

above past averages.6   According to the Intergovernmental Panel on Climate Change (IPCC) estimates, some African 

countries’ yields from rain-fed crops could drop by 50 percent by 2020 due to climate impacts.7  Additionally, most of 

the world’s growth in food demand will occur in areas already facing food shortages such as the Indian subcontinent and 

sub-Saharan Africa.   

 

Fresh water and food are just two examples of resources that will be affected by a changing climate.  The degree to 

which societies will experience the negative environmental and socio-economic effects of resource scarcity due to 

climate change depends in large part to their vulnerability to it.  How dependent is a given society on natural resources 

and ecosystem services?  Given a certain level of dependence, how sensitive are the resources to a changing climate? 

What is the capacity of the country to adapt to changes in availability of these resources and services?  Thus, while the 

environmental and socio-economic effects of climate change are projected to be widespread, they will not be uniformly 

distributed because of varying vulnerabilities.  Of central concern for U.S. security, however, is the reality that a majority 

of the resource impacts will be in countries with limited adaptive capacity, potentially making them particularly 

susceptible to the corrosive effects of instability. 

 

EECCOONNOOMMIICC  SSTTRREESSSSEESS  
 

Climate change will have serious implications for national economies and global markets.  While it is impossible to 

attribute economic and state failures to global climate change alone, an increasing number of experts, both scientific 

and military, believe that a changing climate will exacerbate some of the central challenges facing weak economies and 

failing states. 

 

Investment 

Climate change will require dramatic investment in infrastructure – both to preempt its effects and to rebuild 

communities after extreme weather events.  Increasingly powerful and devastating tropical storms, like Hurricane 

Katrina, can be expected to occur as climate change causes ocean temperatures to rise. 8  The damage ensuing from 

such destructive storms is financially overwhelming, and while the United States has the capacity, even if a finite one, to 

invest in prevention and rebuilding efforts, the same cannot be said for much of the developing world.  In 2009, the 

World Bank estimated that developing countries would require $75-100 billion annually during the period 2010-2050 to 

cope with the consequences of climate change.9  
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International markets  

The global financial crisis that took hold in 2009 and continued through 2010 resulted in slower economic growth 

around the world.  As markets slowly recover and financial regulations are reorganized, how the international markets 

respond is of direct relevance to U.S. national security.  Climate change has the potential to disrupt progress, especially 

in emerging economies which are more vulnerable to instability.  Economic disruptions associated with climate change 

will place increased pressure on weak nations which may therefore be unable to provide basic needs and maintain order 

for their citizens.  In his February 2009 testimony before Congress, Director of National Intelligence Admiral Dennis C. 

Blair said, “The United States depends on a smooth-functioning international system ensuring the flow of trade and 

market access to critical raw materials such as oil and gas, and security for its allies and partners.  Climate change could 

affect all of these – domestic stability in a number of key states, the opening of new sea lanes and access to raw 

materials, and the global economy more broadly – with significant geopolitical consequences.”10  This also means that 

the export markets of many countries are likely to be negatively affected. 

 

PPOOPPUULLAATTIIOONN  DDIISSLLOOCCAATTIIOONN  AANNDD  MMIIGGRRAATTIIOONN  
 

Mass migration associated with climate change will challenge the world's political, economic, social and humanitarian 

relief capabilities. For example, a sea level rise of 3 - 15 feet would displace between 150 and 400 million people.11  The 

IPCC projects that sea levels will rise between 7 and 23 inches (0.18 and 0.59 meters) above the 1980-1999 average by 

the end of this century, making it unlikely that these extreme projections will be realized in the near future.12  Regardless 

of their numbers, however, displaced populations from developing countries are expected to move both to urban areas 

in their home countries and to neighbor countries as a temporary home until a move to a developed country with 

superior economic prospects is possible.13  There are three types of migration to consider: 

 

Within a country 

Migration within a single country, from coastlines to cities for example, can result in significant economic changes – both 

positive and negative.  The United States was, for the most part, able to absorb the displacement of people from the 

Gulf Coast after Hurricane Katrina.  Developing countries that lack strong political, social, and economic infrastructures 

are likely to face entirely different effects of major population shifts.   

 

Across an international border 

Environmental destruction is a major driver of migration across international borders.  Such migration can often lead to 

intense political conflict and destabilization for both countries.  The large migration from Bangladesh to India beginning 

in the 1950s, for example, affected both the economy and political context in the regions of India that absorbed this 

population and resulted in violence between natives and migrants.14   The IPCC has estimated that with a 45 centimeter 

(17.7 inch) increase in sea level, 10.9 percent of Bangladesh will be under water and 5.5 million people may be 

displaced.15  As a result, previously existing tensions may be exacerbated if this projected sea level rise does indeed 

occur.   

 

Across large regions of the globe 

A final type of migration involves large regions of the globe.  Europe has experienced such a migration influx from North 

Africa and the Middle East since the 1960s.  The resulting shift in demographics can result in serious tensions along 

social, cultural, or religious lines, as evidenced by the 2005 civil unrest in France.  A forced evacuation of low-lying island 

nations, such as the Maldives, the Republic of the Marshall Islands, Tuvalu and Kiribati, may be necessary if they are 

rendered uninhabitable by a sea level rise of one to two meters (3.2 - 6.5 feet).16
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HHUUMMAANNIITTAARRIIAANN  RREELLIIEEFF  
 

The need for increased international aid is likely to be one of the most significant effects of climate change.  Since the 

1970s, the number of people affected globally by natural disasters has increased by about 50,000 to 60,000 people per 

decade.17  The number of reported disasters has also increased from an average annual total of 90 in the 1970s to 

almost 450 per year in this current decade.  The impetus to provide funding in the wake of such domestic and 

international disasters, which is both moral and strategic, will come under intense scrutiny and pressure given America’s 

own long-term budget scenario. Difficult choices will have to be made over competing trade-offs and priorities.  

Significant aid is likely to be required due to the following effects of climate change: 

 

Weather intensification 

The increased intensity of tropical cyclones, hurricanes, and other extreme weather events will result in greater 

infrastructure damage and economic losses. 

 

Flooding and drought 

It is very likely that there will be more frequent and intense drought and wildfire occurrences as a result of changing 

weather patterns and mid-continental drying.  Because the landmass of the Indian subcontinent is expected to warm, 

scientists anticipate this will heighten the impact of monsoon rains and associated flooding of low-lying areas. 

 

Shifting pattern of disease  

Disease vectors will be altered in a warmer world, causing new worldwide health challenges.  Public health experts 

project that between 90 and 200 million people could become more vulnerable to malaria, 1.4 billion could experience 

greater risk of dengue fever, and the number of children vulnerable to diarrheal diseases – the number one killer of 

children – will increase significantly.18 

 

MMIILLIITTAARRYY  PPRREEPPAARREEDDNNEESSSS  
 

The impacts of climate change on resource competition, economic development, population migration, and 

humanitarian issues will force changes in U.S. use of its military power.  Climate change also will force change in how the 

United States operates its forces around the world; changes will affect ground operations and logistics as well as 

operations at sea and in the air.  Sea level rise threatens large investments in U.S. facilities around the world.  

Desertification and shifts in the availability of water can change logistic patterns drastically for all U.S. forces.  This 

section highlights some of the primary military preparedness issues that will confront the United States as a result of a 

changing climate.  

 

Weapons systems and platforms 

According to CNA’s 2007 report, “Operating equipment in extreme environmental conditions increases maintenance 

requirements – at considerable cost – and dramatically reduces the service life of equipment.”19 Increased 

desertification, rising sea levels, and warmer temperatures in the Middle East, where the United States is projected to 

have a continued presence, will put U.S. military preparedness at risk.  Equipment will require heightened maintenance 

to ensure adequate response times. 

 

Bases threatened by rising sea levels 

A rise in sea level would result in the loss of some strategic forward bases across the globe.  In 2008, the National 

Intelligence Council disclosed that 30 or more U.S. military installations were seriously threatened by rising sea levels.20  
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In particular, bases located on the East Coast of the United States are especially vulnerable to rising sea levels and 

increasingly frequent and powerful hurricanes.  For example, were sea levels to rise by one meter, Norfolk, Virginia, an 

important base of the U.S. Navy, would be flooded.  As U.S. military bases are put at risk, the ability of the military to 

protect the United States will be compromised.21 

 

Military operations 

In addition to the preparedness implications of climate change, severe weather impedes actual operations as well.  

Projected increases in storm intensity threaten to impact military installations situated in hurricane alleys, such as those 

on the East Coast of the United States.  Storms and altered weather patterns can also impact energy supplies that are 

vital to the operation of fixed military operations.  Moreover, the melting of Arctic sea ice is expanding the Northwest 

Passage.  This has significant implications for international resource conflicts, maritime shipping lanes and an increased 

scope for U.S. naval operations.22
 

 

CCOONNCCLLUUSSIIOONN  
 

Most of the public debate regarding climate change focuses on the size of the economic consequences of action and 

how these costs compare to those of inaction.  Hurricane Katrina and other extreme weather events suggest a different 

way of thinking about the issue, in which the human and larger social consequences of these events outweighed the 

aggregate economic costs, at least in the context of a large and resilient U.S. economy.  The concentrated impacts of 

such events, which are likely to be exacerbated by a changing climate, will have important national security implications, 

both in terms of a direct threat as well as broader challenges to U.S. interests in strategically important countries.  At 

home, extreme weather events could put large numbers of people in harm, damage essential infrastructure (including 

military assets), and require mobilization and diversion of military personnel.  Abroad, climate change is likely to 

promote instability in countries of strategic concern, which could lead to refugee and humanitarian crises as well as 

escalations in international conflict over resources, particularly water and food.  
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There is broad scientific consensus that our climate is changing, due primarily to the burning of fossil fuels for energy, 

deforestation, and other human activities that release greenhouse gases into our atmosphere.  The debate surrounding 

climate change action has many facets, with significant attention given to issues such as the global competitiveness of 

American industry, the effect of climate legislation on job growth, and the potential environmental impacts of non-

action.  A frequently overlooked perspective is the impact of climate change on U.S. national security. This issue brief 

attempts to fill that void, examining the national security consequences of rising sea levels and changes in temperature 

and precipitation patterns across the globe. Topics addressed include resource conflict, economic stress, population 

dislocation, humanitarian relief and military preparedness.  Other issues, such as the critical relationship between the 

U.S. energy supply (especially oil) and national security, are beyond the scope of this brief. 

 

IINNTTRROODDUUCCTTIIOONN  
 

National security is often characterized as defense against armed attack.  In reality, it is a much broader and more 

complex issue; phenomena such as infectious disease, natural disasters, and climate change all have national security 

implications.  The common factor among these issues is instability.  Maintaining stability both among and within nations 

is a proven means of conflict avoidance; instability is a threat to security. 

 

So while armed attacks have the potential to endanger large numbers of people, this is also true of climate change.  

Many experts agree that projected effects of climate change pose a threat to America’s national security because they 

function as a “threat multiplier for instability” and are interrelated with U.S. dependence on fossil fuels.1 This sentiment 

was recently echoed by the Intelligence Community (IC) in its National Intelligence Assessment on the national security 

impacts of global climate change to 2030.  In his June 2008 Congressional testimony, Thomas Fingar, Deputy Director of 

National Intelligence for Analysis and Chairman of the National Intelligence Council, said, “Climate change alone is 

unlikely to trigger state failure by 2030, but the impacts will worsen existing problems – such as poverty, social tensions, 

environmental degradation, ineffectual leadership, and weak political institutions.”2 

 

RREESSOOUURRCCEE  SSCCAARRCCIITTYY  AANNDD  CCOONNFFLLIICCTT  
 

Access to and availability of natural resources historically has been a source of conflict across countries and cultures. 

Conflicts over water resources currently are linked with persistent poverty and instability in the Middle East, Africa, and 

Asia.  As climatic changes continue, the likelihood of resource conflicts will grow as well. 
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Water access 

An adequate water supply is a basic necessity for human activities such as drinking, irrigation, and sanitation.  By 2025, 

five billion people are projected to live in water stressed countries, even without considering the potential impacts of 

climate change.3   If changes in critical sources of fresh water such as rainfall, snowmelt, and glacial melt are factored 

into projections for water stress – a likely scenario due to a changing climate – the people who already live in water 

stressed countries could see a further reduction in water availability.  In some cases the effects are already visible.  

Experts currently estimate that glaciers, from which 40 percent of the world’s population receives about half of its 

drinking water,4 have been retreating at ever faster rates due to climate change.5   Because they lack the infrastructure 

to deal with water shortages, developing countries are particularly vulnerable to political, economic and social 

instability. 

 

Food production 

Access to food is a critical stability factor.  Climate change threatens to inject instability into food production across the 

globe.  Crop ecologists project that grain production will decrease 10 percent for each 1.8°F increase in temperatures 

above past averages.6   According to the Intergovernmental Panel on Climate Change (IPCC) estimates, some African 

countries’ yields from rain-fed crops could drop by 50 percent by 2020 due to climate impacts.7  Additionally, most of 

the world’s growth in food demand will occur in areas already facing food shortages such as the Indian subcontinent and 

sub-Saharan Africa.   

 

Fresh water and food are just two examples of resources that will be affected by a changing climate.  The degree to 

which societies will experience the negative environmental and socio-economic effects of resource scarcity due to 

climate change depends in large part to their vulnerability to it.  How dependent is a given society on natural resources 

and ecosystem services?  Given a certain level of dependence, how sensitive are the resources to a changing climate? 

What is the capacity of the country to adapt to changes in availability of these resources and services?  Thus, while the 

environmental and socio-economic effects of climate change are projected to be widespread, they will not be uniformly 

distributed because of varying vulnerabilities.  Of central concern for U.S. security, however, is the reality that a majority 

of the resource impacts will be in countries with limited adaptive capacity, potentially making them particularly 

susceptible to the corrosive effects of instability. 

 

EECCOONNOOMMIICC  SSTTRREESSSSEESS  
 

Climate change will have serious implications for national economies and global markets.  While it is impossible to 

attribute economic and state failures to global climate change alone, an increasing number of experts, both scientific 

and military, believe that a changing climate will exacerbate some of the central challenges facing weak economies and 

failing states. 

 

Investment 

Climate change will require dramatic investment in infrastructure – both to preempt its effects and to rebuild 

communities after extreme weather events.  Increasingly powerful and devastating tropical storms, like Hurricane 

Katrina, can be expected to occur as climate change causes ocean temperatures to rise. 8  The damage ensuing from 

such destructive storms is financially overwhelming, and while the United States has the capacity, even if a finite one, to 

invest in prevention and rebuilding efforts, the same cannot be said for much of the developing world.  In 2009, the 

World Bank estimated that developing countries would require $75-100 billion annually during the period 2010-2050 to 

cope with the consequences of climate change.9  
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International markets  

The global financial crisis that took hold in 2009 and continued through 2010 resulted in slower economic growth 

around the world.  As markets slowly recover and financial regulations are reorganized, how the international markets 

respond is of direct relevance to U.S. national security.  Climate change has the potential to disrupt progress, especially 

in emerging economies which are more vulnerable to instability.  Economic disruptions associated with climate change 

will place increased pressure on weak nations which may therefore be unable to provide basic needs and maintain order 

for their citizens.  In his February 2009 testimony before Congress, Director of National Intelligence Admiral Dennis C. 

Blair said, “The United States depends on a smooth-functioning international system ensuring the flow of trade and 

market access to critical raw materials such as oil and gas, and security for its allies and partners.  Climate change could 

affect all of these – domestic stability in a number of key states, the opening of new sea lanes and access to raw 

materials, and the global economy more broadly – with significant geopolitical consequences.”10  This also means that 

the export markets of many countries are likely to be negatively affected. 

 

PPOOPPUULLAATTIIOONN  DDIISSLLOOCCAATTIIOONN  AANNDD  MMIIGGRRAATTIIOONN  
 

Mass migration associated with climate change will challenge the world's political, economic, social and humanitarian 

relief capabilities. For example, a sea level rise of 3 - 15 feet would displace between 150 and 400 million people.11  The 

IPCC projects that sea levels will rise between 7 and 23 inches (0.18 and 0.59 meters) above the 1980-1999 average by 

the end of this century, making it unlikely that these extreme projections will be realized in the near future.12  Regardless 

of their numbers, however, displaced populations from developing countries are expected to move both to urban areas 

in their home countries and to neighbor countries as a temporary home until a move to a developed country with 

superior economic prospects is possible.13  There are three types of migration to consider: 

 

Within a country 

Migration within a single country, from coastlines to cities for example, can result in significant economic changes – both 

positive and negative.  The United States was, for the most part, able to absorb the displacement of people from the 

Gulf Coast after Hurricane Katrina.  Developing countries that lack strong political, social, and economic infrastructures 

are likely to face entirely different effects of major population shifts.   

 

Across an international border 

Environmental destruction is a major driver of migration across international borders.  Such migration can often lead to 

intense political conflict and destabilization for both countries.  The large migration from Bangladesh to India beginning 

in the 1950s, for example, affected both the economy and political context in the regions of India that absorbed this 

population and resulted in violence between natives and migrants.14   The IPCC has estimated that with a 45 centimeter 

(17.7 inch) increase in sea level, 10.9 percent of Bangladesh will be under water and 5.5 million people may be 

displaced.15  As a result, previously existing tensions may be exacerbated if this projected sea level rise does indeed 

occur.   

 

Across large regions of the globe 

A final type of migration involves large regions of the globe.  Europe has experienced such a migration influx from North 

Africa and the Middle East since the 1960s.  The resulting shift in demographics can result in serious tensions along 

social, cultural, or religious lines, as evidenced by the 2005 civil unrest in France.  A forced evacuation of low-lying island 

nations, such as the Maldives, the Republic of the Marshall Islands, Tuvalu and Kiribati, may be necessary if they are 

rendered uninhabitable by a sea level rise of one to two meters (3.2 - 6.5 feet).16
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HHUUMMAANNIITTAARRIIAANN  RREELLIIEEFF  
 

The need for increased international aid is likely to be one of the most significant effects of climate change.  Since the 

1970s, the number of people affected globally by natural disasters has increased by about 50,000 to 60,000 people per 

decade.17  The number of reported disasters has also increased from an average annual total of 90 in the 1970s to 

almost 450 per year in this current decade.  The impetus to provide funding in the wake of such domestic and 

international disasters, which is both moral and strategic, will come under intense scrutiny and pressure given America’s 

own long-term budget scenario. Difficult choices will have to be made over competing trade-offs and priorities.  

Significant aid is likely to be required due to the following effects of climate change: 

 

Weather intensification 

The increased intensity of tropical cyclones, hurricanes, and other extreme weather events will result in greater 

infrastructure damage and economic losses. 

 

Flooding and drought 

It is very likely that there will be more frequent and intense drought and wildfire occurrences as a result of changing 

weather patterns and mid-continental drying.  Because the landmass of the Indian subcontinent is expected to warm, 

scientists anticipate this will heighten the impact of monsoon rains and associated flooding of low-lying areas. 

 

Shifting pattern of disease  

Disease vectors will be altered in a warmer world, causing new worldwide health challenges.  Public health experts 

project that between 90 and 200 million people could become more vulnerable to malaria, 1.4 billion could experience 

greater risk of dengue fever, and the number of children vulnerable to diarrheal diseases – the number one killer of 

children – will increase significantly.18 

 

MMIILLIITTAARRYY  PPRREEPPAARREEDDNNEESSSS  
 

The impacts of climate change on resource competition, economic development, population migration, and 

humanitarian issues will force changes in U.S. use of its military power.  Climate change also will force change in how the 

United States operates its forces around the world; changes will affect ground operations and logistics as well as 

operations at sea and in the air.  Sea level rise threatens large investments in U.S. facilities around the world.  

Desertification and shifts in the availability of water can change logistic patterns drastically for all U.S. forces.  This 

section highlights some of the primary military preparedness issues that will confront the United States as a result of a 

changing climate.  

 

Weapons systems and platforms 

According to CNA’s 2007 report, “Operating equipment in extreme environmental conditions increases maintenance 

requirements – at considerable cost – and dramatically reduces the service life of equipment.”19 Increased 

desertification, rising sea levels, and warmer temperatures in the Middle East, where the United States is projected to 

have a continued presence, will put U.S. military preparedness at risk.  Equipment will require heightened maintenance 

to ensure adequate response times. 

 

Bases threatened by rising sea levels 

A rise in sea level would result in the loss of some strategic forward bases across the globe.  In 2008, the National 

Intelligence Council disclosed that 30 or more U.S. military installations were seriously threatened by rising sea levels.20  
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In particular, bases located on the East Coast of the United States are especially vulnerable to rising sea levels and 

increasingly frequent and powerful hurricanes.  For example, were sea levels to rise by one meter, Norfolk, Virginia, an 

important base of the U.S. Navy, would be flooded.  As U.S. military bases are put at risk, the ability of the military to 

protect the United States will be compromised.21 

 

Military operations 

In addition to the preparedness implications of climate change, severe weather impedes actual operations as well.  

Projected increases in storm intensity threaten to impact military installations situated in hurricane alleys, such as those 

on the East Coast of the United States.  Storms and altered weather patterns can also impact energy supplies that are 

vital to the operation of fixed military operations.  Moreover, the melting of Arctic sea ice is expanding the Northwest 

Passage.  This has significant implications for international resource conflicts, maritime shipping lanes and an increased 

scope for U.S. naval operations.22
 

 

CCOONNCCLLUUSSIIOONN  
 

Most of the public debate regarding climate change focuses on the size of the economic consequences of action and 

how these costs compare to those of inaction.  Hurricane Katrina and other extreme weather events suggest a different 

way of thinking about the issue, in which the human and larger social consequences of these events outweighed the 

aggregate economic costs, at least in the context of a large and resilient U.S. economy.  The concentrated impacts of 

such events, which are likely to be exacerbated by a changing climate, will have important national security implications, 

both in terms of a direct threat as well as broader challenges to U.S. interests in strategically important countries.  At 

home, extreme weather events could put large numbers of people in harm, damage essential infrastructure (including 

military assets), and require mobilization and diversion of military personnel.  Abroad, climate change is likely to 

promote instability in countries of strategic concern, which could lead to refugee and humanitarian crises as well as 

escalations in international conflict over resources, particularly water and food.  
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July 2010 

 
There is broad scientific consensus that our climate is changing, due primarily to the burning of fossil fuels for energy, 

deforestation, and other human activities that release greenhouse gases into our atmosphere.  The debate surrounding 

climate change action has many facets, with significant attention given to issues such as the global competitiveness of 

American industry, the effect of climate legislation on job growth, and the potential environmental impacts of non-

action.  A frequently overlooked perspective is the impact of climate change on U.S. national security. This issue brief 

attempts to fill that void, examining the national security consequences of rising sea levels and changes in temperature 

and precipitation patterns across the globe. Topics addressed include resource conflict, economic stress, population 

dislocation, humanitarian relief and military preparedness.  Other issues, such as the critical relationship between the 

U.S. energy supply (especially oil) and national security, are beyond the scope of this brief. 

 

IINNTTRROODDUUCCTTIIOONN  
 

National security is often characterized as defense against armed attack.  In reality, it is a much broader and more 

complex issue; phenomena such as infectious disease, natural disasters, and climate change all have national security 

implications.  The common factor among these issues is instability.  Maintaining stability both among and within nations 

is a proven means of conflict avoidance; instability is a threat to security. 

 

So while armed attacks have the potential to endanger large numbers of people, this is also true of climate change.  

Many experts agree that projected effects of climate change pose a threat to America’s national security because they 

function as a “threat multiplier for instability” and are interrelated with U.S. dependence on fossil fuels.1 This sentiment 

was recently echoed by the Intelligence Community (IC) in its National Intelligence Assessment on the national security 

impacts of global climate change to 2030.  In his June 2008 Congressional testimony, Thomas Fingar, Deputy Director of 

National Intelligence for Analysis and Chairman of the National Intelligence Council, said, “Climate change alone is 

unlikely to trigger state failure by 2030, but the impacts will worsen existing problems – such as poverty, social tensions, 

environmental degradation, ineffectual leadership, and weak political institutions.”2 

 

RREESSOOUURRCCEE  SSCCAARRCCIITTYY  AANNDD  CCOONNFFLLIICCTT  
 

Access to and availability of natural resources historically has been a source of conflict across countries and cultures. 

Conflicts over water resources currently are linked with persistent poverty and instability in the Middle East, Africa, and 

Asia.  As climatic changes continue, the likelihood of resource conflicts will grow as well. 
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Water access 

An adequate water supply is a basic necessity for human activities such as drinking, irrigation, and sanitation.  By 2025, 

five billion people are projected to live in water stressed countries, even without considering the potential impacts of 

climate change.3   If changes in critical sources of fresh water such as rainfall, snowmelt, and glacial melt are factored 

into projections for water stress – a likely scenario due to a changing climate – the people who already live in water 

stressed countries could see a further reduction in water availability.  In some cases the effects are already visible.  

Experts currently estimate that glaciers, from which 40 percent of the world’s population receives about half of its 

drinking water,4 have been retreating at ever faster rates due to climate change.5   Because they lack the infrastructure 

to deal with water shortages, developing countries are particularly vulnerable to political, economic and social 

instability. 

 

Food production 

Access to food is a critical stability factor.  Climate change threatens to inject instability into food production across the 

globe.  Crop ecologists project that grain production will decrease 10 percent for each 1.8°F increase in temperatures 

above past averages.6   According to the Intergovernmental Panel on Climate Change (IPCC) estimates, some African 

countries’ yields from rain-fed crops could drop by 50 percent by 2020 due to climate impacts.7  Additionally, most of 

the world’s growth in food demand will occur in areas already facing food shortages such as the Indian subcontinent and 

sub-Saharan Africa.   

 

Fresh water and food are just two examples of resources that will be affected by a changing climate.  The degree to 

which societies will experience the negative environmental and socio-economic effects of resource scarcity due to 

climate change depends in large part to their vulnerability to it.  How dependent is a given society on natural resources 

and ecosystem services?  Given a certain level of dependence, how sensitive are the resources to a changing climate? 

What is the capacity of the country to adapt to changes in availability of these resources and services?  Thus, while the 

environmental and socio-economic effects of climate change are projected to be widespread, they will not be uniformly 

distributed because of varying vulnerabilities.  Of central concern for U.S. security, however, is the reality that a majority 

of the resource impacts will be in countries with limited adaptive capacity, potentially making them particularly 

susceptible to the corrosive effects of instability. 

 

EECCOONNOOMMIICC  SSTTRREESSSSEESS  
 

Climate change will have serious implications for national economies and global markets.  While it is impossible to 

attribute economic and state failures to global climate change alone, an increasing number of experts, both scientific 

and military, believe that a changing climate will exacerbate some of the central challenges facing weak economies and 

failing states. 

 

Investment 

Climate change will require dramatic investment in infrastructure – both to preempt its effects and to rebuild 

communities after extreme weather events.  Increasingly powerful and devastating tropical storms, like Hurricane 

Katrina, can be expected to occur as climate change causes ocean temperatures to rise. 8  The damage ensuing from 

such destructive storms is financially overwhelming, and while the United States has the capacity, even if a finite one, to 

invest in prevention and rebuilding efforts, the same cannot be said for much of the developing world.  In 2009, the 

World Bank estimated that developing countries would require $75-100 billion annually during the period 2010-2050 to 

cope with the consequences of climate change.9  
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International markets  

The global financial crisis that took hold in 2009 and continued through 2010 resulted in slower economic growth 

around the world.  As markets slowly recover and financial regulations are reorganized, how the international markets 

respond is of direct relevance to U.S. national security.  Climate change has the potential to disrupt progress, especially 

in emerging economies which are more vulnerable to instability.  Economic disruptions associated with climate change 

will place increased pressure on weak nations which may therefore be unable to provide basic needs and maintain order 

for their citizens.  In his February 2009 testimony before Congress, Director of National Intelligence Admiral Dennis C. 

Blair said, “The United States depends on a smooth-functioning international system ensuring the flow of trade and 

market access to critical raw materials such as oil and gas, and security for its allies and partners.  Climate change could 

affect all of these – domestic stability in a number of key states, the opening of new sea lanes and access to raw 

materials, and the global economy more broadly – with significant geopolitical consequences.”10  This also means that 

the export markets of many countries are likely to be negatively affected. 

 

PPOOPPUULLAATTIIOONN  DDIISSLLOOCCAATTIIOONN  AANNDD  MMIIGGRRAATTIIOONN  
 

Mass migration associated with climate change will challenge the world's political, economic, social and humanitarian 

relief capabilities. For example, a sea level rise of 3 - 15 feet would displace between 150 and 400 million people.11  The 

IPCC projects that sea levels will rise between 7 and 23 inches (0.18 and 0.59 meters) above the 1980-1999 average by 

the end of this century, making it unlikely that these extreme projections will be realized in the near future.12  Regardless 

of their numbers, however, displaced populations from developing countries are expected to move both to urban areas 

in their home countries and to neighbor countries as a temporary home until a move to a developed country with 

superior economic prospects is possible.13  There are three types of migration to consider: 

 

Within a country 

Migration within a single country, from coastlines to cities for example, can result in significant economic changes – both 

positive and negative.  The United States was, for the most part, able to absorb the displacement of people from the 

Gulf Coast after Hurricane Katrina.  Developing countries that lack strong political, social, and economic infrastructures 

are likely to face entirely different effects of major population shifts.   

 

Across an international border 

Environmental destruction is a major driver of migration across international borders.  Such migration can often lead to 

intense political conflict and destabilization for both countries.  The large migration from Bangladesh to India beginning 

in the 1950s, for example, affected both the economy and political context in the regions of India that absorbed this 

population and resulted in violence between natives and migrants.14   The IPCC has estimated that with a 45 centimeter 

(17.7 inch) increase in sea level, 10.9 percent of Bangladesh will be under water and 5.5 million people may be 

displaced.15  As a result, previously existing tensions may be exacerbated if this projected sea level rise does indeed 

occur.   

 

Across large regions of the globe 

A final type of migration involves large regions of the globe.  Europe has experienced such a migration influx from North 

Africa and the Middle East since the 1960s.  The resulting shift in demographics can result in serious tensions along 

social, cultural, or religious lines, as evidenced by the 2005 civil unrest in France.  A forced evacuation of low-lying island 

nations, such as the Maldives, the Republic of the Marshall Islands, Tuvalu and Kiribati, may be necessary if they are 

rendered uninhabitable by a sea level rise of one to two meters (3.2 - 6.5 feet).16
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HHUUMMAANNIITTAARRIIAANN  RREELLIIEEFF  
 

The need for increased international aid is likely to be one of the most significant effects of climate change.  Since the 

1970s, the number of people affected globally by natural disasters has increased by about 50,000 to 60,000 people per 

decade.17  The number of reported disasters has also increased from an average annual total of 90 in the 1970s to 

almost 450 per year in this current decade.  The impetus to provide funding in the wake of such domestic and 

international disasters, which is both moral and strategic, will come under intense scrutiny and pressure given America’s 

own long-term budget scenario. Difficult choices will have to be made over competing trade-offs and priorities.  

Significant aid is likely to be required due to the following effects of climate change: 

 

Weather intensification 

The increased intensity of tropical cyclones, hurricanes, and other extreme weather events will result in greater 

infrastructure damage and economic losses. 

 

Flooding and drought 

It is very likely that there will be more frequent and intense drought and wildfire occurrences as a result of changing 

weather patterns and mid-continental drying.  Because the landmass of the Indian subcontinent is expected to warm, 

scientists anticipate this will heighten the impact of monsoon rains and associated flooding of low-lying areas. 

 

Shifting pattern of disease  

Disease vectors will be altered in a warmer world, causing new worldwide health challenges.  Public health experts 

project that between 90 and 200 million people could become more vulnerable to malaria, 1.4 billion could experience 

greater risk of dengue fever, and the number of children vulnerable to diarrheal diseases – the number one killer of 

children – will increase significantly.18 

 

MMIILLIITTAARRYY  PPRREEPPAARREEDDNNEESSSS  
 

The impacts of climate change on resource competition, economic development, population migration, and 

humanitarian issues will force changes in U.S. use of its military power.  Climate change also will force change in how the 

United States operates its forces around the world; changes will affect ground operations and logistics as well as 

operations at sea and in the air.  Sea level rise threatens large investments in U.S. facilities around the world.  

Desertification and shifts in the availability of water can change logistic patterns drastically for all U.S. forces.  This 

section highlights some of the primary military preparedness issues that will confront the United States as a result of a 

changing climate.  

 

Weapons systems and platforms 

According to CNA’s 2007 report, “Operating equipment in extreme environmental conditions increases maintenance 

requirements – at considerable cost – and dramatically reduces the service life of equipment.”19 Increased 

desertification, rising sea levels, and warmer temperatures in the Middle East, where the United States is projected to 

have a continued presence, will put U.S. military preparedness at risk.  Equipment will require heightened maintenance 

to ensure adequate response times. 

 

Bases threatened by rising sea levels 

A rise in sea level would result in the loss of some strategic forward bases across the globe.  In 2008, the National 

Intelligence Council disclosed that 30 or more U.S. military installations were seriously threatened by rising sea levels.20  
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In particular, bases located on the East Coast of the United States are especially vulnerable to rising sea levels and 

increasingly frequent and powerful hurricanes.  For example, were sea levels to rise by one meter, Norfolk, Virginia, an 

important base of the U.S. Navy, would be flooded.  As U.S. military bases are put at risk, the ability of the military to 

protect the United States will be compromised.21 

 

Military operations 

In addition to the preparedness implications of climate change, severe weather impedes actual operations as well.  

Projected increases in storm intensity threaten to impact military installations situated in hurricane alleys, such as those 

on the East Coast of the United States.  Storms and altered weather patterns can also impact energy supplies that are 

vital to the operation of fixed military operations.  Moreover, the melting of Arctic sea ice is expanding the Northwest 

Passage.  This has significant implications for international resource conflicts, maritime shipping lanes and an increased 

scope for U.S. naval operations.22
 

 

CCOONNCCLLUUSSIIOONN  
 

Most of the public debate regarding climate change focuses on the size of the economic consequences of action and 

how these costs compare to those of inaction.  Hurricane Katrina and other extreme weather events suggest a different 

way of thinking about the issue, in which the human and larger social consequences of these events outweighed the 

aggregate economic costs, at least in the context of a large and resilient U.S. economy.  The concentrated impacts of 

such events, which are likely to be exacerbated by a changing climate, will have important national security implications, 

both in terms of a direct threat as well as broader challenges to U.S. interests in strategically important countries.  At 

home, extreme weather events could put large numbers of people in harm, damage essential infrastructure (including 

military assets), and require mobilization and diversion of military personnel.  Abroad, climate change is likely to 

promote instability in countries of strategic concern, which could lead to refugee and humanitarian crises as well as 

escalations in international conflict over resources, particularly water and food.  
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There is broad scientific consensus that our climate is changing, due primarily to the burning of fossil fuels for energy, 

deforestation, and other human activities that release greenhouse gases into our atmosphere.  The debate surrounding 

climate change action has many facets, with significant attention given to issues such as the global competitiveness of 

American industry, the effect of climate legislation on job growth, and the potential environmental impacts of non-

action.  A frequently overlooked perspective is the impact of climate change on U.S. national security. This issue brief 

attempts to fill that void, examining the national security consequences of rising sea levels and changes in temperature 

and precipitation patterns across the globe. Topics addressed include resource conflict, economic stress, population 

dislocation, humanitarian relief and military preparedness.  Other issues, such as the critical relationship between the 

U.S. energy supply (especially oil) and national security, are beyond the scope of this brief. 

 

IINNTTRROODDUUCCTTIIOONN  
 

National security is often characterized as defense against armed attack.  In reality, it is a much broader and more 

complex issue; phenomena such as infectious disease, natural disasters, and climate change all have national security 

implications.  The common factor among these issues is instability.  Maintaining stability both among and within nations 

is a proven means of conflict avoidance; instability is a threat to security. 

 

So while armed attacks have the potential to endanger large numbers of people, this is also true of climate change.  

Many experts agree that projected effects of climate change pose a threat to America’s national security because they 

function as a “threat multiplier for instability” and are interrelated with U.S. dependence on fossil fuels.1 This sentiment 

was recently echoed by the Intelligence Community (IC) in its National Intelligence Assessment on the national security 

impacts of global climate change to 2030.  In his June 2008 Congressional testimony, Thomas Fingar, Deputy Director of 

National Intelligence for Analysis and Chairman of the National Intelligence Council, said, “Climate change alone is 

unlikely to trigger state failure by 2030, but the impacts will worsen existing problems – such as poverty, social tensions, 

environmental degradation, ineffectual leadership, and weak political institutions.”2 

 

RREESSOOUURRCCEE  SSCCAARRCCIITTYY  AANNDD  CCOONNFFLLIICCTT  
 

Access to and availability of natural resources historically has been a source of conflict across countries and cultures. 

Conflicts over water resources currently are linked with persistent poverty and instability in the Middle East, Africa, and 

Asia.  As climatic changes continue, the likelihood of resource conflicts will grow as well. 
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Water access 

An adequate water supply is a basic necessity for human activities such as drinking, irrigation, and sanitation.  By 2025, 

five billion people are projected to live in water stressed countries, even without considering the potential impacts of 

climate change.3   If changes in critical sources of fresh water such as rainfall, snowmelt, and glacial melt are factored 

into projections for water stress – a likely scenario due to a changing climate – the people who already live in water 

stressed countries could see a further reduction in water availability.  In some cases the effects are already visible.  

Experts currently estimate that glaciers, from which 40 percent of the world’s population receives about half of its 

drinking water,4 have been retreating at ever faster rates due to climate change.5   Because they lack the infrastructure 

to deal with water shortages, developing countries are particularly vulnerable to political, economic and social 

instability. 

 

Food production 

Access to food is a critical stability factor.  Climate change threatens to inject instability into food production across the 

globe.  Crop ecologists project that grain production will decrease 10 percent for each 1.8°F increase in temperatures 

above past averages.6   According to the Intergovernmental Panel on Climate Change (IPCC) estimates, some African 

countries’ yields from rain-fed crops could drop by 50 percent by 2020 due to climate impacts.7  Additionally, most of 

the world’s growth in food demand will occur in areas already facing food shortages such as the Indian subcontinent and 

sub-Saharan Africa.   

 

Fresh water and food are just two examples of resources that will be affected by a changing climate.  The degree to 

which societies will experience the negative environmental and socio-economic effects of resource scarcity due to 

climate change depends in large part to their vulnerability to it.  How dependent is a given society on natural resources 

and ecosystem services?  Given a certain level of dependence, how sensitive are the resources to a changing climate? 

What is the capacity of the country to adapt to changes in availability of these resources and services?  Thus, while the 

environmental and socio-economic effects of climate change are projected to be widespread, they will not be uniformly 

distributed because of varying vulnerabilities.  Of central concern for U.S. security, however, is the reality that a majority 

of the resource impacts will be in countries with limited adaptive capacity, potentially making them particularly 

susceptible to the corrosive effects of instability. 

 

EECCOONNOOMMIICC  SSTTRREESSSSEESS  
 

Climate change will have serious implications for national economies and global markets.  While it is impossible to 

attribute economic and state failures to global climate change alone, an increasing number of experts, both scientific 

and military, believe that a changing climate will exacerbate some of the central challenges facing weak economies and 

failing states. 

 

Investment 

Climate change will require dramatic investment in infrastructure – both to preempt its effects and to rebuild 

communities after extreme weather events.  Increasingly powerful and devastating tropical storms, like Hurricane 

Katrina, can be expected to occur as climate change causes ocean temperatures to rise. 8  The damage ensuing from 

such destructive storms is financially overwhelming, and while the United States has the capacity, even if a finite one, to 

invest in prevention and rebuilding efforts, the same cannot be said for much of the developing world.  In 2009, the 

World Bank estimated that developing countries would require $75-100 billion annually during the period 2010-2050 to 

cope with the consequences of climate change.9  
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International markets  

The global financial crisis that took hold in 2009 and continued through 2010 resulted in slower economic growth 

around the world.  As markets slowly recover and financial regulations are reorganized, how the international markets 

respond is of direct relevance to U.S. national security.  Climate change has the potential to disrupt progress, especially 

in emerging economies which are more vulnerable to instability.  Economic disruptions associated with climate change 

will place increased pressure on weak nations which may therefore be unable to provide basic needs and maintain order 

for their citizens.  In his February 2009 testimony before Congress, Director of National Intelligence Admiral Dennis C. 

Blair said, “The United States depends on a smooth-functioning international system ensuring the flow of trade and 

market access to critical raw materials such as oil and gas, and security for its allies and partners.  Climate change could 

affect all of these – domestic stability in a number of key states, the opening of new sea lanes and access to raw 

materials, and the global economy more broadly – with significant geopolitical consequences.”10  This also means that 

the export markets of many countries are likely to be negatively affected. 

 

PPOOPPUULLAATTIIOONN  DDIISSLLOOCCAATTIIOONN  AANNDD  MMIIGGRRAATTIIOONN  
 

Mass migration associated with climate change will challenge the world's political, economic, social and humanitarian 

relief capabilities. For example, a sea level rise of 3 - 15 feet would displace between 150 and 400 million people.11  The 

IPCC projects that sea levels will rise between 7 and 23 inches (0.18 and 0.59 meters) above the 1980-1999 average by 

the end of this century, making it unlikely that these extreme projections will be realized in the near future.12  Regardless 

of their numbers, however, displaced populations from developing countries are expected to move both to urban areas 

in their home countries and to neighbor countries as a temporary home until a move to a developed country with 

superior economic prospects is possible.13  There are three types of migration to consider: 

 

Within a country 

Migration within a single country, from coastlines to cities for example, can result in significant economic changes – both 

positive and negative.  The United States was, for the most part, able to absorb the displacement of people from the 

Gulf Coast after Hurricane Katrina.  Developing countries that lack strong political, social, and economic infrastructures 

are likely to face entirely different effects of major population shifts.   

 

Across an international border 

Environmental destruction is a major driver of migration across international borders.  Such migration can often lead to 

intense political conflict and destabilization for both countries.  The large migration from Bangladesh to India beginning 

in the 1950s, for example, affected both the economy and political context in the regions of India that absorbed this 

population and resulted in violence between natives and migrants.14   The IPCC has estimated that with a 45 centimeter 

(17.7 inch) increase in sea level, 10.9 percent of Bangladesh will be under water and 5.5 million people may be 

displaced.15  As a result, previously existing tensions may be exacerbated if this projected sea level rise does indeed 

occur.   

 

Across large regions of the globe 

A final type of migration involves large regions of the globe.  Europe has experienced such a migration influx from North 

Africa and the Middle East since the 1960s.  The resulting shift in demographics can result in serious tensions along 

social, cultural, or religious lines, as evidenced by the 2005 civil unrest in France.  A forced evacuation of low-lying island 

nations, such as the Maldives, the Republic of the Marshall Islands, Tuvalu and Kiribati, may be necessary if they are 

rendered uninhabitable by a sea level rise of one to two meters (3.2 - 6.5 feet).16
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HHUUMMAANNIITTAARRIIAANN  RREELLIIEEFF  
 

The need for increased international aid is likely to be one of the most significant effects of climate change.  Since the 

1970s, the number of people affected globally by natural disasters has increased by about 50,000 to 60,000 people per 

decade.17  The number of reported disasters has also increased from an average annual total of 90 in the 1970s to 

almost 450 per year in this current decade.  The impetus to provide funding in the wake of such domestic and 

international disasters, which is both moral and strategic, will come under intense scrutiny and pressure given America’s 

own long-term budget scenario. Difficult choices will have to be made over competing trade-offs and priorities.  

Significant aid is likely to be required due to the following effects of climate change: 

 

Weather intensification 

The increased intensity of tropical cyclones, hurricanes, and other extreme weather events will result in greater 

infrastructure damage and economic losses. 

 

Flooding and drought 

It is very likely that there will be more frequent and intense drought and wildfire occurrences as a result of changing 

weather patterns and mid-continental drying.  Because the landmass of the Indian subcontinent is expected to warm, 

scientists anticipate this will heighten the impact of monsoon rains and associated flooding of low-lying areas. 

 

Shifting pattern of disease  

Disease vectors will be altered in a warmer world, causing new worldwide health challenges.  Public health experts 

project that between 90 and 200 million people could become more vulnerable to malaria, 1.4 billion could experience 

greater risk of dengue fever, and the number of children vulnerable to diarrheal diseases – the number one killer of 

children – will increase significantly.18 

 

MMIILLIITTAARRYY  PPRREEPPAARREEDDNNEESSSS  
 

The impacts of climate change on resource competition, economic development, population migration, and 

humanitarian issues will force changes in U.S. use of its military power.  Climate change also will force change in how the 

United States operates its forces around the world; changes will affect ground operations and logistics as well as 

operations at sea and in the air.  Sea level rise threatens large investments in U.S. facilities around the world.  

Desertification and shifts in the availability of water can change logistic patterns drastically for all U.S. forces.  This 

section highlights some of the primary military preparedness issues that will confront the United States as a result of a 

changing climate.  

 

Weapons systems and platforms 

According to CNA’s 2007 report, “Operating equipment in extreme environmental conditions increases maintenance 

requirements – at considerable cost – and dramatically reduces the service life of equipment.”19 Increased 

desertification, rising sea levels, and warmer temperatures in the Middle East, where the United States is projected to 

have a continued presence, will put U.S. military preparedness at risk.  Equipment will require heightened maintenance 

to ensure adequate response times. 

 

Bases threatened by rising sea levels 

A rise in sea level would result in the loss of some strategic forward bases across the globe.  In 2008, the National 

Intelligence Council disclosed that 30 or more U.S. military installations were seriously threatened by rising sea levels.20  
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In particular, bases located on the East Coast of the United States are especially vulnerable to rising sea levels and 

increasingly frequent and powerful hurricanes.  For example, were sea levels to rise by one meter, Norfolk, Virginia, an 

important base of the U.S. Navy, would be flooded.  As U.S. military bases are put at risk, the ability of the military to 

protect the United States will be compromised.21 

 

Military operations 

In addition to the preparedness implications of climate change, severe weather impedes actual operations as well.  

Projected increases in storm intensity threaten to impact military installations situated in hurricane alleys, such as those 

on the East Coast of the United States.  Storms and altered weather patterns can also impact energy supplies that are 

vital to the operation of fixed military operations.  Moreover, the melting of Arctic sea ice is expanding the Northwest 

Passage.  This has significant implications for international resource conflicts, maritime shipping lanes and an increased 

scope for U.S. naval operations.22
 

 

CCOONNCCLLUUSSIIOONN  
 

Most of the public debate regarding climate change focuses on the size of the economic consequences of action and 

how these costs compare to those of inaction.  Hurricane Katrina and other extreme weather events suggest a different 

way of thinking about the issue, in which the human and larger social consequences of these events outweighed the 

aggregate economic costs, at least in the context of a large and resilient U.S. economy.  The concentrated impacts of 

such events, which are likely to be exacerbated by a changing climate, will have important national security implications, 

both in terms of a direct threat as well as broader challenges to U.S. interests in strategically important countries.  At 

home, extreme weather events could put large numbers of people in harm, damage essential infrastructure (including 

military assets), and require mobilization and diversion of military personnel.  Abroad, climate change is likely to 

promote instability in countries of strategic concern, which could lead to refugee and humanitarian crises as well as 

escalations in international conflict over resources, particularly water and food.  
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There is broad scientific consensus that our climate is changing, due primarily to the burning of fossil fuels for energy, 

deforestation, and other human activities that release greenhouse gases into our atmosphere.  The debate surrounding 

climate change action has many facets, with significant attention given to issues such as the global competitiveness of 

American industry, the effect of climate legislation on job growth, and the potential environmental impacts of non-

action.  A frequently overlooked perspective is the impact of climate change on U.S. national security. This issue brief 

attempts to fill that void, examining the national security consequences of rising sea levels and changes in temperature 

and precipitation patterns across the globe. Topics addressed include resource conflict, economic stress, population 

dislocation, humanitarian relief and military preparedness.  Other issues, such as the critical relationship between the 

U.S. energy supply (especially oil) and national security, are beyond the scope of this brief. 

 

IINNTTRROODDUUCCTTIIOONN  
 

National security is often characterized as defense against armed attack.  In reality, it is a much broader and more 

complex issue; phenomena such as infectious disease, natural disasters, and climate change all have national security 

implications.  The common factor among these issues is instability.  Maintaining stability both among and within nations 

is a proven means of conflict avoidance; instability is a threat to security. 

 

So while armed attacks have the potential to endanger large numbers of people, this is also true of climate change.  

Many experts agree that projected effects of climate change pose a threat to America’s national security because they 

function as a “threat multiplier for instability” and are interrelated with U.S. dependence on fossil fuels.1 This sentiment 

was recently echoed by the Intelligence Community (IC) in its National Intelligence Assessment on the national security 

impacts of global climate change to 2030.  In his June 2008 Congressional testimony, Thomas Fingar, Deputy Director of 

National Intelligence for Analysis and Chairman of the National Intelligence Council, said, “Climate change alone is 

unlikely to trigger state failure by 2030, but the impacts will worsen existing problems – such as poverty, social tensions, 

environmental degradation, ineffectual leadership, and weak political institutions.”2 

 

RREESSOOUURRCCEE  SSCCAARRCCIITTYY  AANNDD  CCOONNFFLLIICCTT  
 

Access to and availability of natural resources historically has been a source of conflict across countries and cultures. 

Conflicts over water resources currently are linked with persistent poverty and instability in the Middle East, Africa, and 

Asia.  As climatic changes continue, the likelihood of resource conflicts will grow as well. 
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Water access 

An adequate water supply is a basic necessity for human activities such as drinking, irrigation, and sanitation.  By 2025, 

five billion people are projected to live in water stressed countries, even without considering the potential impacts of 

climate change.3   If changes in critical sources of fresh water such as rainfall, snowmelt, and glacial melt are factored 

into projections for water stress – a likely scenario due to a changing climate – the people who already live in water 

stressed countries could see a further reduction in water availability.  In some cases the effects are already visible.  

Experts currently estimate that glaciers, from which 40 percent of the world’s population receives about half of its 

drinking water,4 have been retreating at ever faster rates due to climate change.5   Because they lack the infrastructure 

to deal with water shortages, developing countries are particularly vulnerable to political, economic and social 

instability. 

 

Food production 

Access to food is a critical stability factor.  Climate change threatens to inject instability into food production across the 

globe.  Crop ecologists project that grain production will decrease 10 percent for each 1.8°F increase in temperatures 

above past averages.6   According to the Intergovernmental Panel on Climate Change (IPCC) estimates, some African 

countries’ yields from rain-fed crops could drop by 50 percent by 2020 due to climate impacts.7  Additionally, most of 

the world’s growth in food demand will occur in areas already facing food shortages such as the Indian subcontinent and 

sub-Saharan Africa.   

 

Fresh water and food are just two examples of resources that will be affected by a changing climate.  The degree to 

which societies will experience the negative environmental and socio-economic effects of resource scarcity due to 

climate change depends in large part to their vulnerability to it.  How dependent is a given society on natural resources 

and ecosystem services?  Given a certain level of dependence, how sensitive are the resources to a changing climate? 

What is the capacity of the country to adapt to changes in availability of these resources and services?  Thus, while the 

environmental and socio-economic effects of climate change are projected to be widespread, they will not be uniformly 

distributed because of varying vulnerabilities.  Of central concern for U.S. security, however, is the reality that a majority 

of the resource impacts will be in countries with limited adaptive capacity, potentially making them particularly 

susceptible to the corrosive effects of instability. 

 

EECCOONNOOMMIICC  SSTTRREESSSSEESS  
 

Climate change will have serious implications for national economies and global markets.  While it is impossible to 

attribute economic and state failures to global climate change alone, an increasing number of experts, both scientific 

and military, believe that a changing climate will exacerbate some of the central challenges facing weak economies and 

failing states. 

 

Investment 

Climate change will require dramatic investment in infrastructure – both to preempt its effects and to rebuild 

communities after extreme weather events.  Increasingly powerful and devastating tropical storms, like Hurricane 

Katrina, can be expected to occur as climate change causes ocean temperatures to rise. 8  The damage ensuing from 

such destructive storms is financially overwhelming, and while the United States has the capacity, even if a finite one, to 

invest in prevention and rebuilding efforts, the same cannot be said for much of the developing world.  In 2009, the 

World Bank estimated that developing countries would require $75-100 billion annually during the period 2010-2050 to 

cope with the consequences of climate change.9  
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International markets  

The global financial crisis that took hold in 2009 and continued through 2010 resulted in slower economic growth 

around the world.  As markets slowly recover and financial regulations are reorganized, how the international markets 

respond is of direct relevance to U.S. national security.  Climate change has the potential to disrupt progress, especially 

in emerging economies which are more vulnerable to instability.  Economic disruptions associated with climate change 

will place increased pressure on weak nations which may therefore be unable to provide basic needs and maintain order 

for their citizens.  In his February 2009 testimony before Congress, Director of National Intelligence Admiral Dennis C. 

Blair said, “The United States depends on a smooth-functioning international system ensuring the flow of trade and 

market access to critical raw materials such as oil and gas, and security for its allies and partners.  Climate change could 

affect all of these – domestic stability in a number of key states, the opening of new sea lanes and access to raw 

materials, and the global economy more broadly – with significant geopolitical consequences.”10  This also means that 

the export markets of many countries are likely to be negatively affected. 

 

PPOOPPUULLAATTIIOONN  DDIISSLLOOCCAATTIIOONN  AANNDD  MMIIGGRRAATTIIOONN  
 

Mass migration associated with climate change will challenge the world's political, economic, social and humanitarian 

relief capabilities. For example, a sea level rise of 3 - 15 feet would displace between 150 and 400 million people.11  The 

IPCC projects that sea levels will rise between 7 and 23 inches (0.18 and 0.59 meters) above the 1980-1999 average by 

the end of this century, making it unlikely that these extreme projections will be realized in the near future.12  Regardless 

of their numbers, however, displaced populations from developing countries are expected to move both to urban areas 

in their home countries and to neighbor countries as a temporary home until a move to a developed country with 

superior economic prospects is possible.13  There are three types of migration to consider: 

 

Within a country 

Migration within a single country, from coastlines to cities for example, can result in significant economic changes – both 

positive and negative.  The United States was, for the most part, able to absorb the displacement of people from the 

Gulf Coast after Hurricane Katrina.  Developing countries that lack strong political, social, and economic infrastructures 

are likely to face entirely different effects of major population shifts.   

 

Across an international border 

Environmental destruction is a major driver of migration across international borders.  Such migration can often lead to 

intense political conflict and destabilization for both countries.  The large migration from Bangladesh to India beginning 

in the 1950s, for example, affected both the economy and political context in the regions of India that absorbed this 

population and resulted in violence between natives and migrants.14   The IPCC has estimated that with a 45 centimeter 

(17.7 inch) increase in sea level, 10.9 percent of Bangladesh will be under water and 5.5 million people may be 

displaced.15  As a result, previously existing tensions may be exacerbated if this projected sea level rise does indeed 

occur.   

 

Across large regions of the globe 

A final type of migration involves large regions of the globe.  Europe has experienced such a migration influx from North 

Africa and the Middle East since the 1960s.  The resulting shift in demographics can result in serious tensions along 

social, cultural, or religious lines, as evidenced by the 2005 civil unrest in France.  A forced evacuation of low-lying island 

nations, such as the Maldives, the Republic of the Marshall Islands, Tuvalu and Kiribati, may be necessary if they are 

rendered uninhabitable by a sea level rise of one to two meters (3.2 - 6.5 feet).16
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HHUUMMAANNIITTAARRIIAANN  RREELLIIEEFF  
 

The need for increased international aid is likely to be one of the most significant effects of climate change.  Since the 

1970s, the number of people affected globally by natural disasters has increased by about 50,000 to 60,000 people per 

decade.17  The number of reported disasters has also increased from an average annual total of 90 in the 1970s to 

almost 450 per year in this current decade.  The impetus to provide funding in the wake of such domestic and 

international disasters, which is both moral and strategic, will come under intense scrutiny and pressure given America’s 

own long-term budget scenario. Difficult choices will have to be made over competing trade-offs and priorities.  

Significant aid is likely to be required due to the following effects of climate change: 

 

Weather intensification 

The increased intensity of tropical cyclones, hurricanes, and other extreme weather events will result in greater 

infrastructure damage and economic losses. 

 

Flooding and drought 

It is very likely that there will be more frequent and intense drought and wildfire occurrences as a result of changing 

weather patterns and mid-continental drying.  Because the landmass of the Indian subcontinent is expected to warm, 

scientists anticipate this will heighten the impact of monsoon rains and associated flooding of low-lying areas. 

 

Shifting pattern of disease  

Disease vectors will be altered in a warmer world, causing new worldwide health challenges.  Public health experts 

project that between 90 and 200 million people could become more vulnerable to malaria, 1.4 billion could experience 

greater risk of dengue fever, and the number of children vulnerable to diarrheal diseases – the number one killer of 

children – will increase significantly.18 

 

MMIILLIITTAARRYY  PPRREEPPAARREEDDNNEESSSS  
 

The impacts of climate change on resource competition, economic development, population migration, and 

humanitarian issues will force changes in U.S. use of its military power.  Climate change also will force change in how the 

United States operates its forces around the world; changes will affect ground operations and logistics as well as 

operations at sea and in the air.  Sea level rise threatens large investments in U.S. facilities around the world.  

Desertification and shifts in the availability of water can change logistic patterns drastically for all U.S. forces.  This 

section highlights some of the primary military preparedness issues that will confront the United States as a result of a 

changing climate.  

 

Weapons systems and platforms 

According to CNA’s 2007 report, “Operating equipment in extreme environmental conditions increases maintenance 

requirements – at considerable cost – and dramatically reduces the service life of equipment.”19 Increased 

desertification, rising sea levels, and warmer temperatures in the Middle East, where the United States is projected to 

have a continued presence, will put U.S. military preparedness at risk.  Equipment will require heightened maintenance 

to ensure adequate response times. 

 

Bases threatened by rising sea levels 

A rise in sea level would result in the loss of some strategic forward bases across the globe.  In 2008, the National 

Intelligence Council disclosed that 30 or more U.S. military installations were seriously threatened by rising sea levels.20  
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In particular, bases located on the East Coast of the United States are especially vulnerable to rising sea levels and 

increasingly frequent and powerful hurricanes.  For example, were sea levels to rise by one meter, Norfolk, Virginia, an 

important base of the U.S. Navy, would be flooded.  As U.S. military bases are put at risk, the ability of the military to 

protect the United States will be compromised.21 

 

Military operations 

In addition to the preparedness implications of climate change, severe weather impedes actual operations as well.  

Projected increases in storm intensity threaten to impact military installations situated in hurricane alleys, such as those 

on the East Coast of the United States.  Storms and altered weather patterns can also impact energy supplies that are 

vital to the operation of fixed military operations.  Moreover, the melting of Arctic sea ice is expanding the Northwest 

Passage.  This has significant implications for international resource conflicts, maritime shipping lanes and an increased 

scope for U.S. naval operations.22
 

 

CCOONNCCLLUUSSIIOONN  
 

Most of the public debate regarding climate change focuses on the size of the economic consequences of action and 

how these costs compare to those of inaction.  Hurricane Katrina and other extreme weather events suggest a different 

way of thinking about the issue, in which the human and larger social consequences of these events outweighed the 

aggregate economic costs, at least in the context of a large and resilient U.S. economy.  The concentrated impacts of 

such events, which are likely to be exacerbated by a changing climate, will have important national security implications, 

both in terms of a direct threat as well as broader challenges to U.S. interests in strategically important countries.  At 

home, extreme weather events could put large numbers of people in harm, damage essential infrastructure (including 

military assets), and require mobilization and diversion of military personnel.  Abroad, climate change is likely to 

promote instability in countries of strategic concern, which could lead to refugee and humanitarian crises as well as 

escalations in international conflict over resources, particularly water and food.  
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