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affect world health and well being.and mobility of waterborne and other
mong the elements of thisinfectiousdiseases. These trends have
Medical School’s Center for Healthconvergence are continuin_g rapidsynergistic gffects,which are expe(;ted
and the Global Environment and th&rowth in populat_lon, especially into be worstin _vvater-s.hort develo_plng
Environmental and Energy Studyurb.an. slums w_|thout a_dequatecountrles with rap_ld population
Institute, identified a number of trengsSanitation; worsening scarcity of freshgrowth, but the United States and

that could converge in the first owater for drinking and irrigation of other developed countries will not be
years of the hew century to adversel{POd crops; and increased incidencenmune.

A June 24 Congressional forum
co-sponsored by Harvard Universi

POPULATION GROWTH, WATER SCARCITY & FOOD

Robert Engelman, Director of theacute.” This theme was repeated in  Dr. Sandra Postel, Director of
Population and Environment Progranvarying forms by the other speakersthe Global Water Project, Amherst,
of Population Action International, Mass., noted that water usage has

pointed out that for most of human_ Beyond 2025, Engelman sawi, . eased six-fold since 1900, and
history, water scarcity was aseveral hopeful signs. He said: “Ove

T e h © i IElespite new efficiencies in its use, a
temporary and local problem. But thel'€ 'ong term there are two criticaly i1, sypply expansion is very near.
problem has been broadened

pproaches that offer hope for, he said that because itis impossible
dramatically by shifting ratios of human

resolving water scarcity: more carefu gﬂ most countries to capture more
beings to the amounts of fresh wate

gnd efficient use of the resource an an 30 percent to 50 percent of the

available and need to irrigate crops €ventual end to population growth, o runoff from rainfall, runoff

cool industrial processes and provid&otable progress is being made iy, st pe two to three times higher
water for drinking, bathing and POth these areas.” There is even g, the amount required to meet
sanitation. “Where population growthpros_pect, he said, that at t_he e_nd 9 rigation, industrial and household
is rapid, water scarce, and institutiongﬂIe first century ofthe new millenium, demands. According to Postel, this
weak,” Engelman said, “the risks ofWorld population may dip below the amounts to an average of 1,700 cubic
conflict and disease are especiallfurentlevelof 6 billion. meters of runoff per person per year
to avoid water stress. Water supplies
are stressed in more than 40 countries.
BRIEFING PANELISTS In India, water from the Ganges River
Robert Engelman is hardly reaching the sea because of
upstream demand. The same
conditions prevail for the lower
Colorado River , the Tigres-Euphrates
and the Nile. Central Africa is “well-
watered,” she noted, but scarcity
conditions prevail in the north, east
and south. Some riversin China are
under stress, despite the abundance
of water in other regions. Although
inadequate runoff can be
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supplemented by groundwater, for many countries. Food productioncontributor to deterioration of water
aquifers in most water-short areas havieostel noted, is water-intensive andjuality, destruction of fisheries,
been “overpumped” to such an extentwo-thirds of the water drawn from extinction of species and other damage
that their levels have droppedstreams and lakes is for agriculturato the aquatic ecosystems on which
precipitously. uses. Of the 34 countries in Africa,human life depends. Less destructive
Most of the scarcity, she pointe sia and the Middle East with lessmeasures to increase water use
; NS han 1,700 cubic meters per capita aéfficiency on crop lands are essential
out, llst_occurrlnt% N aretast"%r;]ereannual runoff, only South Africa andshe said, citing as examples small-
g?;%ﬁr:ggt?;av;o :ﬁilgllir:r? Sesdple?rr]%yria do not impo_rt gr_ain, and 70scale water harvesting,_ terracing a_nd
Africa. Asia. and the Middle East Whopercent of these nations import at Ieastther means ofchannellng and storing
are Iiv’ing inlwater-stresse d countrie 20 percent ofthe_lr grain. Is_rael importgainwater, as well as improving
(less than 1,700 cubic meters pesllo percent. Since grain requiresrrigation efficiency. She noted_that
person per y’ear) and this figure i Jé\pproxmately 1,000 cubic mgters_ofe_sea_\rchers at the Internayonal
ted to fise to more than 3 biIIio%ater for each ton of production, itslrrigation Management Institute in Sri
E;%%ng r]mportation is one way to offset Lanka had found that water use was

agricultural water scarcity. reduced by 25 percent whenrice fields
Postel pointed out that worldwide, Postel used the term “virtual water

~were not flooded prior to planting.
more than 200 rivers flow through oy, yoq e ine this process of substitutin Drip irrigation systems which deliver
or more countries, butinternational law,

rain importation for water, notin thatg\’ater directly to the roots of crops
provides only vague guidance on ho P ’ 9Maland low pressure sprinklers also
to share these rivers equitably, ang0

i[r?r: Z??gg'%:g:l lg;gg%u n:;%r Oé'libroduce substantial water savings, she
treaties for the sharing of water are 9 grain.
virtually nonexistent. In areas of water.

s said. But, unfortunately, such
: hre];a:tggrend }g tzdg(;[m%tovr:riléa\lvvg?éﬁﬁeasures have spread slowly because
scarcity‘/‘ this creates what she referredl., - city due E[)o the limited ability of of high initial capital costs, relatively
to as *hot spots™. For example,,,\yater_stressed nations to pa
tensions over water persist in all theF

low crop prices and, at least in the
or imborted arain. Consequentl ¥).S., government subsidies that
major river basins of the Middle Eastm P grain. d Ys

aartificially lower irrigation water prices
. . ore equitable distribution of food X
as populations grow rapidly. must be found to meet the nutritiona ostel also expressed concern over
, . . _“the current effortin Congress to repeal
A major reason for the tension oveineeds of poor water-stressed nat'onf)‘rovisions inthe1992 Energy Policy
water scarcity is concern about food Building large dams is not aAct that mandated more efficient
security. Lack of adequate waler is @ ista ctory approach either, Posteplumbing fixtures, such as low-flow

crucial barrier to food self-sufficiency maintained, because they are a primaghower heads and toilets.

URBAN SLUMS, WATER INFRASTRUCTURE & DISEASE

Dr. Timothy Ford, Associate designed for much smallercontain sections of pipe that are over
Professor, Harvard School of Publicpopulations. Even in developedl00 year old. Cross sections of
Health and Director, Program innations, such as the U.S., aginglistribution system pipes show large
Water and Health, pointed to thesystems and the emergence of neluildups of slime (Biofilm), which
worldwide increase of urban slumsmicrobes threaten the health ofctually protects microorganisms from
as “a potential public health disaster."millions. According to Ford, disinfection. Inaddition, corrosion due
Over the next 25 years, some 9(yoliferation of waterborne disease igo the age of the systems can lead to
percent of the increase in urbanizatiogn inevitable consequence obreakage that mixes sewage waste

is expected to occur in developinginadequate water and sewagevith drinking water.
nations, where 90 percent of watefreatment.

and sewage is untreated. Where it _ Ford cited statistics from the
exists, the infrastructure for urban Much of the delivery system of Centers for Disease Control and

water and waste water treatment i®iPes for both water and sewage ifPrevention, which counted 405,366
usually inadequate because it wa#lis country is aging. Many systemscases of waterborne disease in 1993-
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1994. This number included thg
Cryptosporidiosis outbreak in
Milwaukee, which is believed to havef : . :
infected 403,000 individuals. eve Where population growth is rapid, water
though Milwaukee had a high quality] scarce, and institutions weak, the risks of

treatment system. The 2,366 . . . "
remaining cases provide a highy] conflict and disease are especially acute.
— Robert Engelman

skewed view of the incidence of|
waterborne diseases because {f
underreporting of problems from E.
Coli and viruses, which are seldo
reported to authorities. Other disease

organisms thought to be greatlydiarrheal infections are spread byare vulnerable. Global commerce
underreported include Salmonella contaminated water. allows pathogens to hitchhike on
g:lr?t? ||i|2_’ Cél\;ré%yl?g?gttievr;r;d \C/Bvlealrlc_jla _ She said 65 percent of mfecﬂou%rt?éasniisrr;?lvwetge g ;Eﬁisni];fjhf;'
maintained water delivery system 'Seasﬁ deathshglobally are %a]yse irports to the world at large. About
may provide environments for growth y pathogens that are spread fro ,000 airports have scheduled

of organisms such as Legionella, th@©"SOn-to-person; 22 percent > Wworldwide service. In 1996, 2.5 billion
Mycobateria and other opportunisticc@used by food, water and soil borng o <o 4 through airports
pathogens Infections. Disease vectors thrlvg _|rP '
' urban slums, she noted, characterizing The growing population is exposed
Dr. Mary Wilson, Assistant these areas as “a bug’s dream come an increasingly diverse range of viral
Professor, Harvard Medical Schooltrue.” The number of megacities withstrains, Wilson said, adding that large
and Harvard School of Public Healthpopulations exceeding eight million ispopulations provide abundant hosts in
and Chief of Infectious Disease, Mt.expected increase from 20 in 199Qvhich viruses and other microbes can
Auburn Hospital, Cambridge, Mass.,to 33 in the year 2015. replicate, mutate, recombine and

crystallized the confluence of five , . _exchange genetic material. As
factors relating to population: size, The highest rates of population

donaity. locaton. moblity. s growth are in the poorest regions|Ilustrated by the dengue virus,

: : . opulation expansion is linked with
vulnerability. Allinfluence the presence Many in tropical or subtropical areasﬁmreasing viral diversity. Importantly,

and spread of infectious diseases. SHv(égt]grmggbeg#ﬁfnstgpsltiltrlg:/]vwgrig?salso’ the age structure of the population
pointed out that the current volume '

. s shifting toward increasing numbers
lar rovidin nduit

speed and reach of both travel an om rural areas, providing a condu of vulnerable elderly persons. An

commerce is unprecedented in hum

r the movement of IDathogensexpanding number of people have
history and is reshaping the spread
infectious diseases.

etween urban and rural regions; > ;
9 compromised immune status because

holera is among the infections
. f HIV, chemotherapy and other
commonly spread by contaminate I edical conditions.

Urbanization, and especially food and water. While only 384,000
growth of periurban slums in tropicalcases of cholera were reported to Antibiotics saturate our
and developing countries, crowdauthorities in 1995, researchers havenvironment, she said. In the U.S.,
people together under deterioratingestimated that six million occurred.about 40% of antibiotic use is in
sanitary conditions and create arDuring an outbreak of cholera thatanimals, including aquafarming. This
environment where infections canbegan in Peru in 1991 and whichcontributes to the emergence of
rapidly reach large populations.continues sporadically in Latin antibiotic resistant strains of disease-
Infectious diseases are the mostmerica to this day, an estimatectausing organisms, a problem also
common cause of death in the worldbne million cases led to 10,000 deathemphasized by Dr. Ford. Dr. Wilson
today. Globally, one of every two through 1994. also noted that many infections are
deathsin children and young adults is profoundly influenced by temperature,
caused by just six infections: AIDS, = humidity, and climate. Extreme
malaria, tuberculosis, measlesdué 0 war, p0|ItIC§ and -natu-ralweathereventsand changes in climate

: : isasters, brings new “microbiological
diarrheal diseases, and acutg h lation&an be expected to affect some
respiratory infections. Many important aggage’” into areas where popu atlon|nfectious diseases.

Global travel, including migrations




EESI Report

For more information, please contact:

Don Gray

Environmental & Energy Study Institute
122 C Street, NW #700

Washington, DC 20001

(202) 662-1881, fax (202) 628-1825
dgray@eesi.org

Timothy E. Ford

Department of Environmental Health
Harvard School of Public Health
Building 1, Room G17

Boston, MA 02115

(617) 432-3434, fax (617) 432-3349
ford@deas.harvard.edu

Robert Engelman

Population Action International
1120 19" St. NW

Washington, D.C. 20036

(202) 659-1833, fax (202) 293-1795
re@popact.org

Sandra Postel

107 Larkspur Drive

Amherst, MA 01002

(413) 256-4808, fax (413) 256-0309
spostel@mtholyoke.edu

Mary E. Wilson

Mount Auburn Hospital

330 Mount Auburn St.

Cambridge, MA 02238

(617) 499-5026, fax (617) 499-5453
mary_wilson@harvard.edu




