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CARBON AND CLIMATE 
AND FORESTS

SCIENCE INTRO



CONTRIBUTION OF NATURAL CLIMATE SOLUTIONS TO 

BELOW 2ºC

37%

(Fargione et al. 2018, Griscolm et al. 2017, Roe et al. 2019)



NATURE-BASED SOLUTIONS

(Griscolm et al. 2017)



SOLUTIONS

ADVANCING ON FORESTS + CLIMATE



INCREASE SUSTAINBLE 

WOOD USE
MAINTAIN OR INCREASE 

CARBON STOCKS

Changing Management Plan; 
Adapting to Climate Change

Avoiding Deforestation and 
increasing Reforestation

Substituting Wood for Energy-
intensive Building Materials

FOREST-BASED STRATEGIES FOR CLIMATE CHANGE

(MSU FCCP, 2022)

INCREASE OR MAINTAIN 

FORESTLAND



CONCERN
• Total forest area in the United States is 

projected to decrease by approximately 23 
million acres by 2050, a 3% reduction from 
the 1997 forest area (USDA)

• Projected slow net decline in U.S. forestland 
area, private timberland area is likewise 
projected to decline 

• Abundant restoration opportunity

OPPORTUNITY
• Public, private, tribal, and urban lands

TACTICS
Avoided conversion 
(deforestation)

Reforestation

Afforestation
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BOLSTERING DEMAND FOR 
WORKING FORESTS

ECONOMICS DRIVE LAND USE 
DECISIONS 

• Keeping working forests as forests –
minimizing incentives to develop and 
convert or agricultural

• Make restocking and reforestation 
more attractive to landowners 
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MAINTAIN OR INCREASE CARBON STOCKS2

• Large and cost-effective mitigation opportunities

• Improve resilience (avoid carbon loss)

• Increase trees and tree age (future adapted trees, older 
trees and forests)

• Many can be implemented rapidly by working with 
current landowners

• Activities Include

• Restoration 

• Improved forest management

• Agroforestry & Urban forestry

• Avoiding degradation 

• Climate change adaptation



CLIMATE CHANGE AS A “THREAT 
MULTIPLIER”

DROUGHT

• Moisture stress in trees and reduces their resistance to other 
disturbances (i.e., pests & diseases)

PESTS 

• Warming winters provide better conditions for insect 
outbreaks 

• Forests with high levels of insect-induced mortality have 
increased wildfire risk

FIRE 

• Burned stands loss carbon immediately and over time

Image: Joseph OBrien, USDA Forest Service, Bugwood.org1. Oak Decline (U.S. National Park Service), n.d.
2. Brandt et al. 2014

EXAMPLE: OAK DECLINE

EXAMPLE: CATASTROPHIC FIRE (USFS)
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PRIMARY APPROACHES

1. Harvested Wood Products (HWPs)
• Stores carbon in woody material

2. Materials substitution
• Using less emission-intensive materials (steel, 

plastics, concrete)

3. Energy production
• Co-firing

4. Efficiency improvements
• Waste material, recycling

“Wood products from sustainably 

managed forests can be 

replenished continually, providing 

a dependable supply of both trees 

and wood products while 

supporting other ecological 

services, such as clean water, 

clean air, wildlife habitat, and 

recreation.”

1. Malmsheimer 2008
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EXAMPLE: MSU STEM 
MASS TIMBER 

Two structures with glulam columns and beams, 
CLT floors to former power plant

CARBON STORAGE

• Stores ~1856 metric tons of CO2

• = 4.5 million vehicle miles OR

• = 394 cars driven for 1 year 

ADDITIONAL CLIMATE BENEFITS

• Avoids emissions of steel & concrete

• Efficient construction times

• Potential for greater performance efficiency 

(e.g., energy use over time)
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TAKING ACTION
AMBITIOUS POLICY AGENDA WITH SAFEGAURDS 



Hetemäki et al. (ed.) (2017). 

TRANSFORMATIONAL 
BIOECONOMY



STRATEGIES FOR THE FARM BILL
• Expert organization and coalitions provide focused recommendations

• Forest-Climate Working Group (FCWG)

• Forests in the Farm Bill Coalition (FIBC) – recently released detailed recommendations for 2023

• Forest Management
• Restoration, reducing fire risk (e.g., via controlled burning), adaptation strategies

• Partnerships across jurisdictions (Good Neighbor Authority)

• Protect forestlands from conversion

• Forestry Research – federal, private, and academia
• Supporting Forestry Inventory and Analysis program

• Funding for collaborative, impactful, and interdisciplinary research

• Advance Markets for Forests and products
• Traditional (wood and fiber) and non-traditional (carbon, biodiversity, water credits, non-timber 

forest products))

• Wood innovation – facilities, processing, market development, regional hubs and strategies

• Increasing efficiency and reducing waste

• Workforce development
• Skilled Labor, Diversity in jobs and professionals

• Urban and community forestry
• Equity and social justice

• Climate resilience



BEST PRACTICES AND TRADEOFFS

CLAY AND COOPER. 2022. Safeguarding against Harm in a Climate-Smart Forest 

Economy: Definitions, Challenges, and Solutions

Michigan has a recovering Elk population 
(MI DNR 2020)

Forests are complex – and interventions have impacts

Co-occurring global biodiversity crisis (!)

Safeguards limit harm and unintended consequences 
and nurture best outcomes

Key is identifying indicators and metrics

Example:



THE SFI URBAN AND COMMUNITY 
FOREST SUSTAINABILITY 
STANDARD

SFI recognizes the importance of access to green 
spaces and improving public health and wellness 
through our standards, initiatives, and partnerships. FORESTS

URBAN

ALL COMMUNITIES 
DEPEND ON

APPROVED MAY 2023

SAFEGUARD TOOLS: CERTIFICATION



SFI STANDARDS SUPPORT 
CLIMATE-SMART FORESTRY

The SFI 2022 Forest Management Standard 
contains new climate-smart forestry 
objective that requires forest managers to 
identify climate change risks and tackle them 
through reducing emissions from their 
operations or increasing carbon capture.

Identify and address climate change risks 
to forest and forest operations and the 
development of adaptation objectives and 
strategies. 

Identify and address opportunities to 
mitigate effects associated with its forest 
operations on climate change. 

SAFEGUARD TOOLS: CERTIFICATION



ADVANCING STRATEGIES WITH POLICIES

COOPER AND MACFARLANE, 2023. CLIMATE-SMART FORESTRY: PROMISE AND 

RISKS FOR FORESTS, SOCIETY, AND CLIMATE. PLOS CLIMATE. 

Starting 
condition

Carbon 
potential

Potential 
strategy

published today!



THANK YOU

Lauren.cooper@forests.org


