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Natural Climate Solutions 
can contribute one third of 

emissions reductions

And yet receive about 
10% of the investment

Data source: World Economic Forum



Promote forestland protection and associated good management as a 
viable, measurable climate strategy.  



Grant Domke, FIA 2023
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Project Evaluation
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Value of Forest Conservation for Climate Protection

retention of current carbon stocks

additional carbon sequestration from continued growth and 
storage

carbon storage and uptake serve as a baseline against which 
we can measure the outcomes related to human actions 



Forest Carbon 
• Forest extent in 2010
• Standing carbon in 2010
• Expected sequestration with limited disturbance to 2050

Climate Impacts of Forest Loss  
• Carbon emission risk and foregone sequestration from 2010

Available National Data layers (30m resolution)



Forest Carbon 
• Forest extent in 2021 removing areas of recent loss
• Standing carbon in 2021 updating to near-present
• Expected sequestration with limited disturbance to 2050 or later

Climate Impacts of Forest Loss  
• Carbon emission risk and foregone sequestration from 2021
• Albedo correction factor for forest loss areas
• Conversion risk from recent forest losses

Soon to be Available National Data layers



How much carbon is out there?

Baseline Biomass and Carbon Stocks

National Coverage (lower 48 states)

Derived from NBCD (Kellndorfer):
- 30 m resolution
- radar and optical fusion mapping
- trained with FIA data
- complemented by carbon modeling

Biomass, Soil C, Litter, and Woody Debris

Forest Ecosystem Carbon in 2010



FIA Yield Curves
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Christopher Williams
Clark University

National Forest Carbon Monitoring and Reporting System



Williams et al. (2012, 2014)

Stand Age [years]

FIA data

CASA model fitted to 
data

Stand Age [years]

PNW, Doug Fir, Hi

Accounts for Forest Type, Climate Setting, Site Fertility, Disturbance and Regrowth

Based on FIA Yield Curves to Constrain C-Cycle Modeling 

Carbon Storage from FIA Yield Curves + Process Modelling



Forests free of major 
disturbance accumulate carbon 
stocks over time during 
secondary succession.

Carbon accumulation slows 
down as forests mature and 
develop (at stand-level).

The largest increases are in live 
biomass with some in dead 
wood and litter as well.

Tracking Forest Carbon Dynamics after Disturbance

Example: Post-Harvest



When we lose forests to other land uses, we emit stored 
carbon and lose out on future carbon sequestration

Source: Williams et al. (2021)

Carbon loss varies geographically 
depending on:
• initial biomass of the 

converted forest
• potential future biomass

We need to keep track of 
emissions and foregone 
removals (and more … albedo)



Forest carbon stocks and 
sequestration align very well with 
state and regional numbers of the US 
Forest Service and federal inventory 
reports, such as led by Grant Domke.



Our Findings In UseUpdates to support Climate Smart Conservation



How this is different from existing national tools

EXISTING
• Standing carbon from 2010 data
• No ongoing sequestration
• No albedo correction
• No ability to target places at the 

greatest risk of conversion
• No ability to compare CO2

benefit per dollar spent on 
protection

PROPOSED
• Standing carbon from 2021 data
• Ongoing sequestration
• Albedo correction
• Estimate future risk of 

conversion, mapping losses, 
modeling land use change

• Find places with most CO2
benefit per dollar spent



Advantages over other national datasets
Higher Resolution, Better Spatial Detail, Relevant for Parcels

• 30 m resolution is 1,000 times greater than 1 km x 1km
• 30 m resolution is 11 times greater than 1 ha

Includes Ongoing Sequestration
• Not just current, also future carbon stocks 
• Limited disturbance scenario

Freely Available and Served in Web-Mapping Tools
• Fly through the data, or point and click to get an analysis
• Upload parcel boundaries and get a report
• Request national or regional domains (large)



Our Findings In UseOur Findings in Use by Land Trusts and Conservation Orgs



Our Findings In Use

Photo Credit: © Mark Godfrey, TNC

Verifying state GHG reporting

Advising on the role forestlands might play in a roadmap to get to net zero

Our display of spatial patterns for carbon 
stocks and ongoing sequestration are 
elevating understanding

Assisting states with methods of forest 
carbon accounting in GHG inventories

Supporting estimates of the carbon 
opportunity for tree planting and forest 
expansion

Our Findings in Use by States



Scope for Decision Support

WELL-SUITED
• Current C stock assessment
• Future C stock with limited 

management & disturbance
• Climate mitigation value of 

forest conservation
• High carbon forests, referenced
• Parcel-level and regional looks
• Conversion risk

LESS WELL-SUITED
• Disturbance prone areas 

(partially in progress)
• Management scenarios          

(eager to build)



Natick, MA

Forest Ecosystem Carbon in 2010

high carbon, 
mature stand

low carbon, 
young stand

very low carbon 
likely non-forest

Forest Carbon Sequestration Expected Over 
40 Years from 2010 to 2050

Forest Carbon Data on the TNC Resilient Land Mapping Tool
https://maps.tnc.org/resilientland/

https://maps.tnc.org/resilientland/


Forest Carbon Data on the TPL Conservation Carbon Map Tool



• NFCMS – National Forest Carbon Monitoring System: 
https://doi.org/10.3334/ORNLDAAC/1829

• Forest Carbon Data on the TNC Resilient Land Mapping Tool: 
https://maps.tnc.org/resilientland/

• Report on Avoided Deforestation:  
https://tnc.app.box.com/s/apncszy7yrsknlk0hix9n2bt7n6n3f9k

Datasets and Reports are Freely Available

https://doi.org/10.3334/ORNLDAAC/1829
https://maps.tnc.org/resilientland/
https://tnc.app.box.com/s/apncszy7yrsknlk0hix9n2bt7n6n3f9k


Web Tool: Carbon Benefits of Avoided Deforestation
Joe Fargione, Director of Science, North America Region
February 27, 2024



The new data allows us to:
• For conterminous US, map and quantify effect of protection on:

• Storing additional carbon per acre
• Storing additional carbon per dollar spent on protection



What’s new?

• More up-to-date data
• Future sequestration (not just what carbon is already there)
• Which places most need protection (because of risk of conversion)
• Albedo correction (at high resolution)
• Cost effectiveness (considering land cost)



Why a new tool?

• New elements can be used to target protection to the places that 
have the most climate benefit

(just looking at standing carbon without ongoing sequestration, risk 
of loss, or albedo correction won’t maximize climate benefit)



Users

• Land Trusts and other NGOs targeting protection efforts
• Agency staff, e.g., those working with forest legacy funds



Use cases

1. Quantify climate benefit of protection of specific parcels
2. Identify areas with higher climate benefit
3. Identify areas with cost-effective climate benefit
4. Identify areas of both high biodiversity and high climate benefit



Use cases

1. Quantify climate benefit of protection of specific parcels
2. Identify areas with higher climate benefit
3. Identify areas with cost-effective climate benefit
4. Identify areas of both high biodiversity and high climate benefit

Satisfy donors!



Use cases

1. Quantify climate benefit of protection of specific parcels
2. Identify areas with higher climate benefit
3. Identify areas with cost-effective climate benefit
4. Identify areas of both high biodiversity and high climate benefit
5. Others? (tell us your ideas for how you would use this!)





1. Quantify carbon benefit of protection of specific parcels

Draw custom area



1. Quantify carbon benefit of protection of specific parcels

Run custom report



2. Identify areas with higher carbon benefit
from avoided deforestation





With albedo correction

With albedo correction

albedo correction



albedo explained



Albedo 
explained



Albedo 
explained

Lower net climate 
benefit of forest 
protection in places 
with snow cover much 
of the year, especially 
if the forest is 
coniferous



Risk of conversion

Historic observations



Risk of conversion

Historic observations Modeled future risk



With conversion risk

With albedo correction

albedo correction
at risk of conversion



3. Identify areas with cost-effective climate benefit

More expensive
places are less
cost-effective!



With land cost

With albedo correction

albedo correction
at risk of conversion
cost-effective



4. Identify areas of both 
high biodiversity and high climate benefit



Intersection with biodiversity priority areas

With albedo correction

albedo correction
at risk of conversion
cost-effective
Biodiversity priority areas



Use cases

1. Quantify climate benefit of protection of specific parcels
2. Identify areas with higher climate benefit
3. Identify areas with cost-effective climate benefit
4. Identify areas of both high biodiversity and high climate benefit



Q and A



Putting it all together…
Science

Data 

Tools

Action 

Impact 





• 2010 forest carbon 
data

• 2050 storage 
potential

• Available through:
• TNC Tool
• TPL Tool

• 2020 forest carbon 
data 

• 2050 & 2070 storage 
potential  

• Updated in:
• TNC Tool 
• TPL Tool

Now Spring 2024 Summer 
2024

• Emissions avoided
• Cost effectiveness



Conservation Carbon Map

Designed to answer 3 key 
questions:

1. Where are existing forest 
carbon stocks?

2. What and where are the 
threats to those carbon 
stocks?

3. Where can conservation 
provide multiple benefits?



Project Evaluation



Land and Climate Planning Grants and Technical Assistance

• 93 awards 
• More than $1.2 M in support



Changing the way 
conservation 

happens on the 
ground.



• Capital grants for climate-
driven land protection 

• Conservation planning grants 

• Online tools

• One-on-one technical 
assistance 

• Training series 

• Written guidance 

• Recorded demos

• Online Hub - a single 

go-to resource

Available Resources Potential Resources



Supporting all members of the conservation community in 
picking up an oar to pull towards critical climate goals

Aweinberg@osiny.org



THANK YOU

• USFS Forest Legacy Program
• Jane’s Trust Foundation
• RBC Tech for Nature
• Individual Donors
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