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Glossary
All-of-society: refers to the combination of bottom-up climate action from states, cities, and businesses with the federal
government (Zhao et al., 2022).
Afforestation: planting of new forests on lands which, historically, have not contained forests (“Climate Change 2022,” 2022).
Biodiversity: the variability among living organisms from all sources; this includes diversity within species, between species,
and of ecosystems (“Climate Change 2022,” 2022).
Blue carbon: carbon captured by the world's ocean and coastal ecosystems (“What is Blue Carbon,” n.d.)
Burn rate: fraction of grid cell burned every year.
Carbon sequestration: the process of capturing and storing atmospheric carbon dioxide (“What is carbon sequestration,” n.d.).
Carbon sequestration rate: The rate at which carbon is stored (“Carbon stocks,” 2022).
Carbon sink: anything that absorbs more carbon from the atmosphere than it releases, i.e. forests and oceans (“Climate
Change 2022,” 2022). 
Climate-change mitigation: efforts to prevent and reduce greenhouse gas emissions (“Climate Change 2022,” 2022).
Climate-smart agriculture: An approach to agriculture that aims to transform and reorient agricultural systems to effectively
support development and ensure food security in a changing climate by sustainably increasing agricultural productivity and
incomes, adapting and building resilience to climate change, and reducing and/or removing greenhouse gas emissions, where
possible (“Climate Change 2022,” 2022).
Climate-smart policies: policies that integrate and prioritize reducing greenhouse gas emissions into their set-up and
implementation.
Climate stabilization: reducing or stabilizing the changing patterns of temperature and precipitation averages, variability, and
extremes, often through reducing greenhouse gas emissions (“EnviroAtlas Benefit Category,” 2022).
Commodities: an economic good such as a product of agricultural production or from forests (“Commodity,” n.d.).
Ecosystem health: Ecosystem health is a metaphor used to describe the condition of an ecosystem by analogy with human
health (“Climate Change 2022,” 2022).
Enteric fermentation: the digestive process in ruminant animals, such as cows, of converting sugars into simple molecules for
absorption into the bloodstream, which produces methane as a by-product (“Which is a bigger methane source,” n.d.).
Land sector: agriculture, forestry, and other land uses (excluding blue carbon ecosystems) (Roe, 2019).
Net carbon sink: combined emissions reductions from the forestry and agriculture sectors 
Natural disturbances: an event that disrupts an ecosystem or population and causes a pronounced change, i.e. fires, insect
outbreaks, disease epidemics, droughts, floods, hurricanes, windstorms, landslides, avalanches, and volcanic eruptions
(Sigurdsson et al., 2015).
Reforestation: establishment of trees on land that had recent tree cover (“Climate Change 2022,” 2022).
Wildfire mitigation: actions taken before a wildfire ignites to reduce its severity and negative impacts (“Wildfire Mitigation,”
n.d.).
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An all-of-society or “All-In” U.S. climate
strategy will be essential to achieving our
national climate goals—meaning
integrated action at the federal, state, city,
and business levels must prioritize the
climate-smart implementation of existing
policies all while setting and taking new
and ambitious action. With diverse
jurisdictions and stakeholders who can benefit
from a mutually reinforcing and enhanced All-
In approach, the U.S. land sector could realize
increased emissions reductions by 2035 and
contribute critically toward reaching the U.S.
2050 net zero target. 

This multi-model analysis integrates the
climate-smart implementation of key policies
into economic, physical, and regional
considerations, revealing how the U.S. land sector
can reverse its declining carbon sink while
concurrently acting as a critical component of the
country’s economy-wide emissions reduction
efforts.

Yet the U.S. carbon sink is threatened by
climate change, the effects of land use
change, and natural disturbances, such as
wildfire. Rapid, near-term actions to improve
land sector practices can bolster the carbon
sink—providing climate benefits alongside
enhanced community resilience, food security,
biodiversity, and public health.

In 2021, carbon sequestration from the U.S.
land use sector reduced greenhouse gas
emissions by 12% of total gross emissions—
754 MtCO₂e/yr—demonstrating the critical
contribution and potential of the U.S. carbon
sink to help meet the country’s ambitious 2030
and 2050 climate goals. 

Paramount to these reductions is the addition
and implementation of enhanced climate-
smart, comprehensive federal legislation—such
as a renewed Farm Bill. 

Implementing existing policies in the U.S. land
sector, encompassing the forestry and
agriculture sectors, can deliver 40% less net
emissions in 2035 from 2021 levels. This is
achieved by increasing the forest carbon sink by
over 10 MtCO2e and reducing emissions from
agriculture by nearly 50 MtCO₂e in 2035.

Full implementation of existing policies plus
new and accelerated actions can increase
emissions reductions to over 70% by 2035 from
2021 levels through enhanced carbon
sequestration from forests and climate-smart
livestock management. Additional investments
and policies to help secure the carbon sink
heading into mid-century include climate-smart
tree planting, wildfire mitigation, and precision
agriculture. 

Key Findings

The United States has set ambitious climate goals to reduce greenhouse gas (GHG) emissions, including its national climate target
of reducing net emissions by 50-52% by 2030 from 2005 levels and a 2050 net zero emissions goal (“The Long-Term Strategy,”
2021). While much attention is appropriately focused on the energy aspects of this necessary transition—for example, in clean
energy, electric vehicle deployment, building retrofits, and more—the land sector remains a major component of the U.S.
emissions profile. With enhanced policies and climate-smart implementation, it can play a major role in helping the United States
achieve its overall emissions goals. Moreover, a more integrated and enhanced set of land sector policies across forestry,
agriculture, and urban areas can provide substantial community resilience, food security, biodiversity, and public health benefits
(“Food and Land Use,” 2018). This paper offers a first-ever assessment of the potential for how a layered, all-of-society or “all-in”
approach, encompassing federal, state, cities, businesses, and more, can enhance near-term emissions reductions from the U.S.
land sector by 2035—and how these actions can help reverse the trend of a declining national carbon sink. Through a multi-model
analysis, we analyze the impact of a suite of land sector policies—encompassing both the forestry and agriculture sectors—on
near-term U.S. climate goals. To understand this near-term potential, this analysis then captures the biophysical characteristics of
land and market dynamics at a state-level resolution in the United States. 

The U.S. Commitment: Harnessing the Potential of Land Use Mitigation

3 I January 2024

HARNESSING THE LAND SECTOR TO ACHIEVE U.S. CLIMATE GOALS



4 I January 2024

Figure 1: 2030 United States greenhouse gas emissions (MtCO₂e/yr) after reductions, featuring the role of agriculture and forestry sector
emissions reductions, under an enhanced policy scenario, in helping the United States achieve the 2030 NDC target of 50-52% emissions
reductions from 2005 levels by 2030. The net emissions reflect the total emissions in 2030 (other emissions + agriculture emissions +
forestry emissions), which accounts for the negative emissions coming from the forestry sector’s carbon sequestration activity. 

The United States has, in recent decades, had a large and healthy land sector sink that absorbs substantially more carbon than it
releases. Lands and land use can generate GHG emissions, particularly carbon, from land clearing, burning, or natural processes—
but natural plant growth also absorbs carbon from the atmosphere (Huber, 2018). In any location or even across a country, the
balance between the emissions and absorption could be either a “net source” (on balance, emitting carbon or other GHGs) or a
“net sink” (on balance, absorbing carbon or other GHGs). The net sink discussed in this report refers to the total land sector
emissions reduction potential from the forestry and agriculture sectors. Using the net sink to understand land sector potential in
the U.S. can help identify how actions taken in two diverse sectors (forestry, which is currently a carbon sink, and agriculture,
which is currently a source of greenhouse gases) can collectively contribute to overall carbon sequestration and help identify
where trade-offs in land use management may benefit or hinder that sequestration potential. Historically, the U.S. net carbon sink
has re-absorbed an average of 12% of gross U.S. economy-wide GHG emissions annually across all sources (energy, industry, etc.)
(“Inventory of U.S.,” 2023). 

The U.S. carbon sink is generated largely by growth and some expansion in the country’s forests and ecosystems (see box one for
more information on the history of land use in the United States). Yet, climate-change-induced fires, ecosystem stress or dieback
due to droughts and heatwaves, and urban expansion could significantly degrade this sink by the 2030s and beyond. Bolstering
and even expanding this carbon sink will, therefore, be important to help the United States achieve its 2030 and 2050 climate
goals. Through climate-smart land use policies at all levels of government, combined with effective implementation, the U.S. NDC
target is within reach—altogether helping deliver net economy-wide emissions below 3,258 metric tons of carbon dioxide
equivalent (MtCO₂e) in 2030 or nearly 52% emissions reduction from 2005 levels (Figure 1). However, without strategic planning
and innovative policies, the land sector could significantly reduce its net sequestration capacity.

For over a century, the United States has focused on conserving lands through policies like protecting national parks, public land
management, and sustainable land use practices (“America's Public Lands,” 2023). Such policies also realized additional benefits in
supporting a large and enhanced carbon sink. Recently, the federal government has prioritized climate action, especially through
the historic Inflation Reduction Act (IRA) of 2022. The IRA allocated funds for various land sector initiatives, including the
Agricultural Conservation Easement Program, Environmental Quality Incentives Program, Regional Conservation Partnership
Program (RCPP), and Conservation Stewardship Program (Inflation Reduction Act, 2022). Additionally, the IRA and the Bipartisan
Infrastructure Law (BIL) funded activities like wildfire resilience, urban forestry, and reforestation (Infrastructure Investment and
Jobs Act, n.d.). 
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Across the United States, there is significant variation between regions and states in the extent to which land sector mitigation
policies are implemented. This variation has led to some examples of innovation and good practice that can be adapted and
implemented in other regional contexts. Maryland, for example, prioritizes comprehensive land management, exemplified by
innovative soil health programs that strengthen carbon sinks and land resilience (“Maryland Healthy Soils,” 2017). Urban forestry
and tree planting initiatives also serve dual purposes, reducing emissions while aiding community development. Financial
incentives, including grants like Minnesota's Soil Health Financial Assistance Grant, encourage sustainable agricultural practices
(“Soil Health Financial,” n.d.). Policy instruments like action plans and climate targets showcase commitment to the land sector's
role, but their efficacy depends on funding allocation. Rhode Island's Forest Action Plan exemplifies this alignment by using
organizational tools to analyze the contributions of actionable programs toward broader priorities (“Forest Action Plan,” 2023).
Another key aspect of full implementation is ensuring equity. An example of addressing the unequal distribution of urban trees is
the Urban and Community Forestry Program. Funding directed to low-income and disadvantaged communities under this
program can not only help reduce emissions in urban areas but also improve air quality and increase access to shaded areas as
extreme heat intensifies (“Urban and Community,” n.d.). Federal policies should also target underserved agricultural producers
and communities, including rural areas, where investments in these programs can bolster rural economies. These integrative
strategies consider regional complexities, stakeholder interests, evolving priorities, and resourceful incentives—shaping the path
toward enhanced climate mitigation and resilience in the land sector. 

[Box One] A History of the Land Sector Mitigation in the United States

Historically, land use policies in the United States have grappled with a dual mission: conserving natural resources while managing
lands for public use (“National Timeline,” n.d.). Beyond intrinsic value, conserving public lands is important for protecting their
function and storing and sequestering carbon as a carbon sink. As climate change worsens, discussions around enhancing natural
carbon sequestration in forests have amplified. Enhancing carbon sequestration and reducing emissions through comprehensive
land management policies is a complex challenge, influenced by climate, soil type, forest characteristics, and land practices
(Mäkipää et al., 2023). The imperative lies not only in boosting investments in nature-based climate solutions but also in
intensifying efforts to measure and monitor the impacts of these interventions (Bossio et al., 2020). There are three primary policy
approaches: incentivizing subnational governments and landowners, setting informed targets for agencies at diverse levels, and
implementing penalties to discourage detrimental practices.

The vast landscapes of U.S. forests, grasslands, and wetlands already store substantial amounts of carbon and sequester around
754 MtCO₂e/yr. In essence, the land sector absorbs emissions equivalent to over 167 million gasoline-powered cars each year.
However, land management and agriculture also contribute to emissions, with the agricultural sector alone releasing about 607
MtCO₂e/yr. Land-use changes from deforestation, urbanization, and cropland expansion can trigger carbon and GHG releases.
Vital strategies such as reforestation, afforestation, and wetland restoration work toward nurturing the carbon sink and fortifying
our defense against climate change impacts (Nave et al., 2018). These measures hold the potential not only to bridge the
mitigation gap but also provide substantial additional benefits, including ecosystem resilience, biodiversity conservation, and
diverse advantages for communities and economies, including water and air purification, waste detoxification, and disturbance
regulation such as flood protection (“Opportunities to Accelerate,” 2022). Policies such as revolutionizing agricultural practices,
safeguarding and revitalizing forests, embracing sustainable urban development, and championing conservation initiatives can
support enhanced carbon sequestration even in the face of uncertainty due to a changing climate and growing economy.

Mitigating climate change relies on boosting the land carbon sink and curtailing emissions, especially from agriculture. Precision
practices like targeted fertilizer application and livestock feed additives can notably reduce GHG emissions (Shukla et al., 2019).
However, the road ahead is not without challenges. The U.S. land sector faces growing vulnerability to climate-related hazards,
such as storms, wildfires, and invasive species, which can threaten ecosystems and vital services. Predicting the extent of these
threats remains complex due to the varied impact of climate change across regions.

Striking a balance between carbon sequestration, emissions reduction, and various land uses is pivotal. While mitigating climate
change and ensuring resilient ecosystems are essential, we must also manage land to sustain food and fiber production,
biodiversity, recreation, and cultural values. Achieving this balance hinges on locally informed policies that address the diverse
needs of communities, the economy, and the environment.
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Figure 2: Land use in the United States across a variety of land types, including agriculture, forest, grassland and pastureland, open
spaces, shrubland, urban areas, water, and wetlands. Source: U.S. Geological Survey
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Figure 3: Protected land ownership in the United States, including non-governmental land (private, non-governmental organization, etc.),
public land (federal, state, and local government), and Tribal lands. Source: U.S. Geological Survey
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Bolstering the U.S. land sector sink 

This new analysis integrates the vision for a comprehensive, “all in” U.S. policy platform with a multi-model approach to
assess the opportunities for bolstering and expanding the U.S. carbon sink. An all-of-society or “All-In” U.S. climate
strategy will be essential to achieving our national climate goals—meaning integrated action at the federal, state, city,
and business levels. This report demonstrates how current and additional action has the potential to help secure and
expand the U.S. land sector's net sink—encompassing emissions reductions in the agriculture sector and increased
carbon sequestration from forests—by 72% by 2035 relative to 2021—and pave the way toward a sustainable, climate-
resilient future.

Since 2021, when the United States announced its NDC, new land sector policies have been implemented through Congressional
actions, federal regulations, a diverse array of non-federal policies, and actions by subnational actors. The analysis presented here
assesses how these policies, coupled with existing and additional policies and actions largely derived from the forestry and
agriculture sectors, could influence emissions from the U.S. land sector through 2035 through effective land use management.
Increased policy ambition and investment from an “all-in” U.S. climate strategy encompassing states, cities, businesses, and more
are also critical to fully realize already on-the-books policies and enhance the impact of these actions. 

The land sector is complex, and our approach in this analysis combines three models to assess the impacts of these suites of
policy actions on both the forest and agriculture sectors and their contribution to critical near-term U.S. climate goals. This
approach captures the biophysical characteristics of land and market dynamics and embeds them in a global framework for all
sectors and all gases with state-level resolution in the United States. 

The first model, the economy-wide integrated assessment model Global Change Analysis Model (GCAM-U.S.A), provides additional
input and contextualizes how the land-sector projections fit into the economy-wide reductions in support of U.S. climate goals. To
account for activity in the energy system, we used biofuel production outputs from GCAM's All-In scenario, which has economy-
wide policies that demonstrate a pathway to achieving the U.S. 2030 target (“Global Change Assessment Model,” n.d.). This
includes 1.6, 4.8, and 7.8 billion gallons of biodiesel, cellulosic ethanol, and corn ethanol in 2035, respectively. [Technical appendix
to come for more detailed information on these models]. 

The second model, the Forest and Agricultural Sector Optimization Model with Greenhouse Gases (FASOMGHG), assesses the
cost-effective combination of different land-based activities that maximize the greenhouse gas mitigation potential of current
state- and national-level policies (Adams et al., 2005). This model accounts for opportunity costs as agriculture and forestry
commodity markets adjust in response to GHG reduction investments. For example, if afforestation or reforestation activities
occur on optimal grazing land, more livestock may need to be produced using centralized feeding operations, increasing emissions
from manure management. FASOMGHG also simulates the market impacts and subsequent land use of biomass feedstocks used
for both biofuel and bioenergy. FASOMGHG projects subnational land sector dynamics for 11 regions in the contiguous United
States (Cornbelt, Great Plains, Lake States, Northeast, Pacific Northwest-east, Pacific Northwest-west, Pacific Southwest, Rocky
Mountains, South Central, Southeast, and Southwest - see Figure 6 for the breakdown of the regions) (Segerson et al., n.d.). 

The third model, the Ecosystem Demography (ED) model, is used to compare the regional mitigation potential from FASOMGHG
with the technical afforestation and reforestation capacities in U.S. forests and to provide geospatial estimates of that potential.
This is used to examine the physical potential and risk of natural disturbances of afforestation activities modeled in FASOMGHG.
ED is a high-resolution mechanistic forest ecosystem model that quantifies the spatial variation in carbon sequestration rates,
accounting for climate and soil patterns, plant growth and mortality, existing land cover, natural disturbances (any event that
disrupts an ecosystem or population and causes a pronounced change in an ecosystem), and wildfire burn rates (the fraction of
spatial grid cell burned every year, representing the potential risk of fire due to climate conditions and fuel load), to project the
total carbon sequestration potential. The ED model has been extensively calibrated and validated with remote sensing
observations and field data on forests in the United States and is a component of the NASA Carbon Monitoring System (Hurtt et al
2019; Ma et al., 2021, 2022, and 2023).

Methods: Models
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To quantify potential land sector emissions reductions, we use three scenarios under alternative policy assumptions and explore
how a suite of policy investments and mitigation activity can inform decision-making based on the potential economic, regional,
and physical drivers for carbon sequestration. Deploying the multi-model analysis, three scenarios highlight the impact of existing
policies (Existing Policies scenario), the supplementary effects stemming from a suite of potential new policies (Enhanced Ambition
scenario), and, in contrast, the results are compared to an “absent climate-smart policies” scenario. Underlying the Existing Policies
and Enhanced Ambition scenarios is a set of non-investment socioeconomic conditions outlined by globally recognized pathways
for how society, demographics, and economics may shift over the next century in support of other important societal goals (O’Neill
et al. 2017, Riahi et al. 2017) (see Wade et al., 2022 for details on FASOMGHG’s parameterization for Shared Socioeconomic
Pathway (SSP) 1 and other SSPs). These underlying conditions such as increased plant-based diets to the likes of the USDA Healthy
Diet Guidelines and focusing urban expansion to areas without existing forest, agriculture, or pastureland impact the potential to
realize emissions reductions in these sectors. For example, full implementation of critical federal and state-level policies across all
sectors of the economy, like power, transportation, and buildings, is vital for achieving these potential land sector reductions. If
other sectors fall behind in achieving their emissions reduction potential, the intensity and frequency of climate change-related
natural disturbances will increase the burden on the land sector to remain a carbon sink and not a carbon source. Yet, with
increased demand for less carbon-intensive wood products over steel and concrete in the buildings sector, the resilience and
robustness of the forestry sector have become more important than ever.

The Absent Climate-Smart Policies scenario represents if federal legislation—like the IRA—was repealed today and all states
diverted funds away from climate-related policies. This scenario emphasizes the need for full implementation of climate-smart
policies already on the books and new and ambitious policies prioritizing securing the national carbon sink. The FASOMGHG
model projects how landowners will respond to future demands for crop, livestock, and forestry commodities and maximize the
net present value of natural and working lands based on these demands. This results in a baseline scenario in which we can
estimate the impact of existing policies to understand the effectiveness of current investments. Additionally, we can value the
tradeoffs with market outputs with climate stabilization policies. 

“Absent Climate-Smart Policies” Scenario: Emissions Reductions Potential Without Policy Implementation 

The Existing Policies scenario assumes full implementation of current federal and state policies (see Table 1 for a breakdown of
modeled policies) and sets a strong foundation for carbon sequestration in the United States. This includes roughly $42 billion of
currently planned federal and state investments in climate-smart agricultural practices, conservation policies across the forestry
and agriculture sectors, wildfire mitigation, and afforestation and reforestation efforts. 

“Existing Policies” Scenario: The Foundation 
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Methods: Scenarios

The Enhanced Ambition scenario assumes that states that are already taking major steps to address climate change, such as
California, New York, and Maryland, continue in their high levels of ambition, and a reasonable subset of other climate-leading,
fast-mover states follow with their own enhanced climate policies within the forestry and agricultural sectors—as well as additional
implementation policies such as blue carbon mitigation, urban land use reform, and wildfire mitigation. Overall, investment in
climate-smart policies and incentives increase to $160 billion under this scenario through continued federal and state investments.  

“Enhanced Ambition” Scenario: Bolstering the Carbon Sink & Reaching U.S. Climate Goals 
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Actor Policy
Type Existing Policies Enhanced Ambition Policies Total $

Federal

Wildfire Emergency Act of 2023, Western
Wildfire Support Act, and National Prescribed
Fire Act

Expanded funding to Existing Policies
Funding for Cooperative Fire Protection
Program

$63B

Forest Stewardship Program, Environmental
Quality Incentives Program, Regional
Conservation Partnership Program, and Urban
and Community Forestry Program

Expanded funding to Existing Policies
Funding for the Community Forest and Open
Space Conservation Program and Urban and
Community Forestry  Program

$11B 

Healthy Forests Reserve Program and
Landscape Scale Restoration Program

Expanded funding to Existing Policies
Funding for Forest Health Protection Program

$1B

State

Colorado: Wildfire Mitigation Incentives for
Local Governments, Assistance Landowner
Wildfire Mitigation, Increase Wildfire Risk
Mitigation Outreach Efforts, Wildfire Mitigation
and Recovery, Wildfire Prevention Watershed
Restoration Funding
California: Prescribed Fire Liability Pilot
Program and Wildfire Resilience Program

Expanded funding to Existing Policies
Funding for Oregon’s Senate Bill 762 for
wildfire mitigation and preparation

$16B

California: Timberland Conservation and Fire
Resiliency Program
Washington: Building Partnerships Competitive
Grant Program

Expanded funding to Existing Policies
Funding for Colorado’s Wildfire Prevention
Watershed Restoration Funding

$1B

Maryland: 5 Million Trees Initiative 
New York: Regenerate New York Forestry Cost
Share Grant Program
Michigan: DTE Energy Foundation Tree
Planting Grant Program and Planting 50 Million
Trees in the Great Lakes State
Michigan State University: Forest Carbon and
Climate Program

Expanded funding for Maryland, New York,
and Michigan’s programs
Funding for regenerative programs adopted by
climate-leading states
Funding for Delaware’s Tree for every
Delawarean Initiative and urban forestry
programs adopted by climate-leading states

$57M

Minnesota: Conservation Partners Legacy (CPL)
Grant Program

Funding for Louisiana Outdoors Forever
Program, New Mexico’s Land of Enchantment
Legacy Fund, and Washington’s Climate
Commitment Act and adopted by climate-
leading states

$12B

Colorado: Updates to State Forest Service Tree
Nursery

Expanded funding to Existing Policies and
adoption by climate-leading states

$83M

Federal
Conservation Stewardship Program,
Agricultural Conservation Easement Program,
and Conservation Reserve Program

Expanded funding to Existing Policies $47B

State

New Mexico, Minnesota, Colorado, and
California’s soil health programs

Expanded funding to Existing Policies
Funding for Pennsylvania’s Agriculture
Conservation Assistance Program and
adoption by climate-leading states

$3B

California’s Alternative Manure Management
Program and Dairy Digester Research and
Development Program 

Expanded funding and and adoption by
climate-leading states

$528M

Table 1: Breakdown of the key policies included in each scenario driving emissions reductions and their total investment.
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Figure 4: Historical and projected forestry, agriculture, and net annual emissions based on the Existing Policies, Enhanced Ambition, and
Absent Climate-Smart Policies scenarios. 

Under the Absent Climate-Smart Policies scenario, this analysis finds that agricultural emissions from inputs, energy, and other
processes will remain at a relatively constant level (609 MtCO₂e in 2035). At the same time, the forest carbon sink maintains a
steady decline. Without full climate-smart policy implementation and adoption of Enhanced Ambition policies, the forestry sector
will decrease its annual sequestration to 693 MtCO₂e in 2035. Overall, under the Absent Climate-Smart Policies scenario, the net
carbon sink provided by the land sector is projected to continuously decrease in the amount of carbon sequestered and is set on a
trajectory towards potentially becoming a carbon source, sequestering only 84 MtCO₂e/yr by 2035 (Figure 4).

Results: Achieving current and future policy potential
The three scenarios quantify potential land sector emissions reductions under alternative policy assumptions and can inform
decision-making based on the potential economic, regional, and physical drivers for carbon sequestration. Assuming full
implementation of the Existing Policies and Enhanced Ambition scenarios, the modeled policies can achieve substantial emissions
reductions in the forestry and agriculture sectors through key provisions in the IRA and increasingly ambitious policies. Yet without
full implementation of such policies at the state and local levels, the United States could continue to lose critical sequestered
carbon, setting back national sequestration efforts as we aim to reach our ambitious climate goals. 
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“Existing Policies”   
Under the Existing Policies scenario, the land sector, through emissions reductions in the agriculture sector and increased carbon
sequestration in the forestry sector, increases net sequestration from the land sector by 58 MtCO₂e in 2035, marking a 40%
increase in the net sink compared to today’s levels. Existing policies in the forestry sector increase the carbon sequestration
potential by 10 MtCO₂e in 2035 compared to 2021 levels, and this is achieved through both intensive and extensive expansion of
forests. Afforestation and reforestation contribute to the most carbon sequestration (13% of total reductions) with forest
management activities delivering about one-third of the reductions in the forestry sector (5% of total reductions).
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Results indicate that critical near-term agricultural emissions decrease by 48 MtCO₂e in 2035 (compared to a net total of 607
MtCO₂e/yr in 2021 as reported by the Environmental Protection Agency’s (EPA) greenhouse gas inventory (GHGI)) driven by the
implementation of climate-smart agricultural practices through federal and state-level policies, such as from IRA and BIL. Critically,
this accelerated near-term action from existing policies in the agricultural sector helps deliver a faster rate of reductions and
ultimately contributes to a strengthened U.S. carbon sink. Without full implementation, these reductions may not be realized,
contributing to a net decrease in the national carbon sink. The majority of emissions reduction potential in the Existing Policies
scenario comes from methane reductions in rice production (25% of total reductions), implementation of methane digesters and
manure management systems (18% of total reductions), and reduced CO2 from fertilizer production and applications (14% of total
reductions). 

Through an all-of-society approach, combining existing policies with accelerated actions and enhanced investments, this Enhanced
Ambition scenario can enhance the U.S. carbon sink and reduce land emissions by delivering net sequestration of 253 MtCO₂e in
2035—an increase of 72% relative to 2021 (147 MtCO₂e). The policies modeled under the Enhanced Ambition scenario can help
deliver critical net emissions reductions to achieve the U.S. NDC goal and secure the carbon sink by increasing its levels to 253
MtCO₂e/yr by 2035.

Under the Enhanced Ambition scenario, carbon sequestration from forests will increase by 24 MtCO₂e in 2035. This is produced
through a range of activities including afforestation and reforestation efforts resulting in a 5% increase in forest area within the
continental U.S. on current natural and working lands relative to the current land area by 2035—amounting to over 2 million acres
per year due to enhanced and ambitious afforestation policies. Additionally, overall timber harvesting declines slightly relative to
the absent-climate policy scenario, but the production of long-lived wood products remains relatively constant, as incentives to
replace carbon-intensive building materials expand. At the same time, overall timber harvest is declining as pulp and paper
produce demand declines. The Enhanced Ambition scenario results in the U.S. forestry sector increasing as a net sink to levels
similar to the early 1990s. This is driven by both forest management activities increasing as well as continued afforestation and
reforestation activities on lands ripe for tree growth, such as lands unable to grow or sustain crops and marginal or idled
agricultural lands (Figure 5). This approach not only maximizes carbon sequestration potential but also transforms unproductive
land into a valuable resource for sustainable growth. 

Emissions reduction potential from the agriculture sector increases to 82 MtCO₂e in 2035, a reduction of 13% relative to 2021. The
Enhanced Ambition scenario includes an expansion of livestock manure management activities in dairy, beef, and pork production
systems, slight reductions in fertilizer usage, and a switch to alternative wet and dry rice production to lower methane emissions.
In the Enhanced Ambition scenario, methane reductions from rice fields are still a significant focus, but a greater amount of
reductions are tied to livestock mitigation activities such as reduced methane through liquid manure management systems and
other methane digester technologies, and reduced enteric fermentation through changes in feed mix, while reduced fertilizer
demand continues to reduce emissions, but not as much as under Existing Policies (Figure 5). 
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Figure 5: Percent of emissions reductions from key policies under two scenarios: implementing existing climate policies and with
enhanced climate ambition at the national- and state-level.
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Figure 6: Enhanced Ambition scenario’s key policies and funding amounts per region. The model demonstrates the regional significance
of different policies, what is most effective, and how funds are distributed. The Northeast and the Corn Belt regions show new growth as
key policies and show more return on investment where there is more available land for forests. The Southwest shows only federal action
because the region is primarily made up of tier 3 states - slow movers in climate action. Yet there is still some carbon sequestration
potential which is why the region is still allocated more funding than the Great Plains, where there is less feasible and productive land to
realize emissions reductions. 

Farm Management

Forest Protection

New Growth

Land Management

Wildfire Management

Water Management

Federal Actions
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Climate-smart forest management plays a pivotal role in both enhancing carbon sequestration and fostering multifaceted benefits
for communities, landowners, and surrounding ecosystems, such as enhanced food systems and security, alleviated
desertification, reversed land degradation, and recreation and spiritual enrichment (Shukla et al., 2019). Distinguishing between
standard forest management activities and sustainable, climate-smart approaches is essential to realize these environmental and
societal advantages. The key policies in the Enhanced Ambition scenario achieve enhanced carbon sequestration by expanding
forested lands by roughly 2 million acres per year, conserving existing forests, and implementing climate-smart forest
management practices. These results are substantial in achieving near-term climate goals given currently available and productive
land, but they also demonstrate the amount of untapped land area potentially available. Through enhanced land management
practices and climate-smart decision-making in the remaining available land, much more carbon sequestration is possible. 

Safeguarding existing forests to ensure their perpetuity as carbon reservoirs is important to curtail deforestation and promote
forest conservation, thereby maintaining the carbon stocks in these ecosystems. Increasing carbon sinks necessitates increasing
forest area through afforestation and reforestation policies and climate-smart forest management techniques that can help
optimize carbon storage in existing forests. These practices historically have encompassed sustainable timber harvesting,
controlled burns, and selective thinning, among others, to bolster carbon sequestration while concurrently fostering ecosystem
resilience and mitigating disturbance-related emissions. 

Additional policies exploring how sustainable wood harvesting and timber production can contribute to emissions reductions and
support long-term carbon accumulation in forests, such as the Partnership for Climate Smart Commodities Climate Smart Wood
Economy program, which brings together Tribes, forest land owners, and wood producers to identify sources of climate-smart 

Key Policy Insights
Land management and regional potential

HARNESSING THE LAND SECTOR TO ACHIEVE U.S. CLIMATE GOALS
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wood. Beyond forests, grasslands and rangelands can also sequester carbon, especially within the Great Plains and Southwest
regions. Inappropriate tree planting within grasslands can negatively affect biodiversity, carbon sequestration, and ecosystem
functioning. Results do not prioritize afforestation and reforestation in these regions, and consequently, these regions contribute
very little to forest carbon sequestration in this analysis. However, Enhanced Ambition assumes these regions take advantage of
extended and expanded federal policies such as USDA’s Conservation Stewardship Program, which extends to rangelands and can
help promote carbon sequestration activities in otherwise unproductive areas. 

Future projections utilize intensive forestry practices such as planting or artificial regeneration on recently harvested or non-forest
areas. For example, in the Pacific Northwest high carbon sequestration rates per unit land area exceed ecosystem model
estimates. This is driven by the expansion of intensively planted Douglas-fir stands, expanding from about 1.2 million acres in 2020
to 1.9 million acres in 2035. These intensively managed forests result in higher growth yields than naturally regenerated forests.
Other regions (Great Plains, Pacific Northwest-West, and Pacific Southwest) focus on retaining existing forest carbon stocks
through forest management activities and reduced wildfire risk. This finding highlights the important roles that intensive forest
planting and management activities can play in reaching climate sequestration targets. 

Key agricultural regions such as the Corn Belt, Lake States, and South Central can contribute to both carbon sequestration and
emissions reductions in the agriculture sector through enhanced soil management efforts such as nutrient management and
conservation tillage. Several states have implemented their own healthy soil programs to promote conservation practices in new
and innovative ways that improve soil health, resilience, yield, profitability, and capture carbon (e.g., Maryland Healthy Soils
Competitive Fund and Minnesota’s Soil Health Financial Assistance Program). In addition to what was modeled, these regions can
also implement state-level incentives to adopt optimal land management practices and sequester carbon, such as New Jersey’s
Natural Climate Solutions Grant program, which earmarks funds for “on-the-ground implementation of projects that create,
restore, and enhance New Jersey’s natural carbon sinks” (“RGGI Natural Climate Solutions,” 2022).

Figure 7: Total (unrestricted) forest carbon sequestration potential in the contiguous United States. This technical potential includes
potential forest biomass growth on both existing tree cover and potential new tree cover on all available land including cropland,
grassland, shrubland, pastureland, and developed open space.

HARNESSING THE LAND SECTOR TO ACHIEVE U.S. CLIMATE GOALS

Yet, the total carbon sequestration potential on land is even greater than what is estimated here. The total unrestricted carbon
sequestration potential from afforestation and reforestation is greater than the scope of this analysis and was considered
infeasible due to competition with other important land uses such as cropland (Figure 7). To examine the impact of existing and
new and additional policies and investments, we model these on a restricted amount of land, excluding cropland and urban areas. 
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Table 2 shows the emission reductions estimated by FASOMGHG compared to the technical potential from the ED model for the
same feasible lands by region. In all cases, the FASOMGHG estimate is within the technical potential for the region estimated by
ED. This provides a source of validation, and context that the total sequestration potential could be even higher and at an even
faster rate than estimated in this report. This is also true per unit of land area in most regions. In three regions (Rocky Mountains,
Pacific Nortwest-east, and Pacific Southwest), the FASOMGHG estimate exceeds the ED estimate per unit area. In these regions
enhanced forest management and/or more land area may be required to realize expected carbon gains.

Table 2: Multi-model comparison of carbon sequestration potentials in forest biomass by region on land considered feasible for
afforestation/reforestation under the Enhanced Ambition scenario. FASOMGHG projected carbon and land area (column 2). ED maximum
forest carbon sequestration potential on the corresponding land area (column 3). ED maximum forest carbon sequestration potential on
all available feasible land (column 4). Regions are ranked by other FASOMGHG emissions reduction potential.¹

FASOMGHG Model Results ED Model Results

Regions
Sequestration potential

(MtCO₂e/yr) from afforested
land area

Maximum carbon sequestration
potential on FASOMGHG land

area (MtCO₂e/yr)

Maximum sequestration
potential on all feasible

land (MtCO₂e/yr)

South Central 50 MtCO₂e/y from 25.1 million acres 67 110

Southeast 36 MtCO₂e/yr from 18.0 million acres 47 69

Northeast 12 MtCO₂e/yr from 9.0 million acres 20 41

Cornbelt 8 MtCO₂e/yr from 13.5 million acres 34 76

Lake States 9 MtCO₂e/yr from 9.8 million acres 19 21

Rocky Mountains 7 MtCO₂e/yr from 2.5 million acres 2 54

Pacific Northwest-east 3 MtCO₂e/yr from 1.5 million acres 1 6

Pacific Southwest 2 MtCO₂e/yr from 0.7 million acres 1 6

¹ Three regions in the FASOMGHG are projected to have no afforestation between 2021 and 2035. This includes the Southwest, Great Plains, and Pacific
Northwest-West. This is due to limits on the productivity of tree growth within these regions, as well as, market-driven factors such as demand for livestock
products, of which, the Southwest and Great Plains have comparative advantages in production relative to other regions. 

As climate change intensifies in the United States, natural disturbances like wildfires, droughts, pests, and flooding pose increasing
threats to the land sector. These disruptions challenge efforts to preserve and expand the land carbon sink, often with
unpredictable and far-reaching consequences. 

Wildfires, in particular, demand significant attention. The federal budget for wildland fire management in 2023 reached $1.77
billion, with a request for an additional $1.94 billion to address the growing severity of the issue (“Budget”, 2023). The USDA has
secured $3.5 billion, and the Department of the Interior (DOI) has allocated $1.5 billion over the next five years through the Bureau
of Indian Affairs (BIA) Land Improvement Program to bolster wildfire management resources (Infrastructure Investment and Jobs
Act, n.d.). Recent historic wildfires across the United States and North America have not only impacted our carbon sink but also air
quality. In 2020, wildfires burned more than 10.2 million acres in the United States, and the subsequent emissions contributed to
23% of surface PM2.5 concentration in the air (Li, 2021). These wildfires also threaten homes, businesses, food supply, and more.  
Home and structure loss due to wildfires has surged by 246% in the western United States over the past two decades (Higuera,
2023). The increase is not solely due to more extensive burns; wildfires have become 160% more destructive in the past decade,
with most home and structure loss attributed to unplanned human-related ignitions such as campfires and downed power lines—
emphasizing the need for mitigation and human-centered adaptive policies (Higuera, 2023). 

Wildfire Mitigation & Addressing Other Natural Disasters

HARNESSING THE LAND SECTOR TO ACHIEVE U.S. CLIMATE GOALS
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Insect and forest disease disturbances also pose significant threats to sequestering carbon in both the forestry and agriculture
sectors. Forests recently impacted by insect invasions sequestered 69% less carbon in live trees on average, and those affected by
diseases sequestered 28% less from 2001 to 2019 (Quirion et al., 2021). To safeguard forests' climate mitigation potential,
strengthened international trade policies, improved point-of-origin phytosanitary standards, and enhanced forest management
are crucial. Research and innovation in preventing insect-related forest diseases are already underway but must be accelerated to
protect the existing forest carbon stock. Innovative methods such as new fertilizers and hybrid trees can reduce the threat of
insects and diseases (Quirion et al., 2021). These advancements can be researched and deployed in the agriculture sector to
replace the historic use of harmful pesticides that negatively impact human health and contribute to methane emissions
(Woodcock et al., 2017). 
 
While there is potential to significantly increase the forest carbon sink on land that is feasible for afforestation and reforestation,
other factors, including extreme weather, pests, wildfires, and others, are changing across the United States, calling into question
the stability of the carbon sink. Figure 8 maps the forest carbon sequestration potential from afforestation and reforestation
(green scale) on feasible land, excluding agricultural land and urban areas, together with potential wildfire burn rates (red scale).
These results depict locations of high potential carbon sequestration (green) and locations of high risk of loss from fire (red).
Though afforestation and reforestation are key policies to enhance sequestration, this is not always possible or advisable in fire-
prone regions like the Southwest. In such areas, directing funds to mitigate the severity of wildfires before they start, suppressing
fire where needed, and reforestation after wildfire can sustain sequestration (Peeler et al., 2023). Even regions with lower or no
historical wildfire risks can benefit from proactive wildfire mitigation due to climate change’s increasing intensity and hard-to-
predict impact on our lands (Modaresi Rad et al., 2023). In addition, by investing in conserving existing carbon stocks, states can
simultaneously pursue policy strategies like afforestation to accelerate sequestration. Based on the spatial depiction of potential
burn areas, policymakers can identify where forest regrowth could be most productive.

Figure 8: Enhanced Ambition scenario’s sequestration potential rate in forest biomass from afforestation/reforestation (green) and
projected fire risk (red). The map is restricted to land outside of cropland and urban areas and growth potential is on shrubland,
pastureland, and developed open space.
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Methane is a primary contributor to emissions in the agricultural sector, and substantial reductions in methane emissions from
livestock and rice cultivation. Policies in the Enhanced Ambition scenario contribute to nearly 70% in methane emissions
reductions by 2035. Key policies that deliver the highest emissions reductions include implementing methane digesters and liquid
manure management systems to capture methane emissions from manure and convert them into usable energy or prevent their
release into the atmosphere. Financial incentives, tax credits, and subsidies can promote the adoption of liquid manure
management technologies among livestock producers and deliver the largest emissions reductions under the Enhanced Ambition 

Livestock Mitigation & Reduced Methane
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scenario—30% emissions reduction potential by 2035. Adjusting the composition of livestock diets by changing the feed mix and
incorporating additives can also reduce methane emissions from enteric fermentation.

To realize even more emissions reductions, an extended federal methane fee of $1,500/tCH4 could incentivize livestock and rice
producers to implement economically feasible emission reduction actions. Even a lower methane fee of $250/tCH4 ($10/tCO2e)
could deliver substantial emissions reductions in the agriculture sector—previous analysis projected over 30 MtCO2e emissions
reductions by 2030 alone (Zhao et al., 2022). States can also take action to address livestock emissions, as seen in California's
anaerobic digester and manure management programs. In addition to supporting state-level climate goals, the more state-level
programs there are, the better-equipped state officials will be to ease the capacity constraints of applying for voluntary programs.
Several corporations have implemented their own emission reduction goals, e.g. Smithfield Foods and McDonald's, but achieving
them requires action throughout the supply chain including from agricultural producers (“Climate Action” n.d.; “Environmental
Stewardship,” n.d.). Large multinational food corporations can work with their producers to provide them with the tools they need
to implement climate-smart agricultural practices.

Blue carbon ecosystems are increasingly recognized for their role in mitigating climate change, with growing national and
international efforts. These ecosystems, like mangroves and seagrass meadows, store remarkable carbon per area, exceeding
terrestrial forests. The United States prioritizes the ocean-climate link, allocating funds for coastal habitat restoration through the
BIL. The Our Ocean Conference in Palau marked substantial U.S. financial support, including $161.5 million for coastal resilience
and $107.9 million for NASA's coastal ecosystem observations (Kryc, 2022).

Amid evolving blue carbon policies, states are adopting diverse strategies due to limited funding. States repurpose resources into
blue carbon conservation, like wetland programs, or incorporate them into broader solutions. Louisiana uses oil spill funds for
wetland health tools (“Louisiana Restoration Area,” n.d.). New Jersey directs Regional Greenhouse Gas Initiative (RGGI) proceeds to
blue carbon, while Maryland's Conservation Finance Act aids wetland restoration and explores pilot blue carbon projects (“RGGI
Natural Climate Solutions,” 2022; “Conservation Finance Act,” 2022). On the federal side, agencies like the Council on
Environmental Quality (CEQ), the National Oceanic and Atmospheric Administration (NOAA), and the EPA drive blue carbon
research and conservation (“Ocean Climate Action,” n.d.). As initiatives progress, blue carbon can help shape climate strategies for
a sustainable future.

Blue Carbon Sequestration

Accelerated and Effective Implementation through All-of-Society Actions 
Numerous opportunities exist to expand climate-smart agriculture and forest management policies at federal, state, and local
levels. However, these policies are not always equally accessible. To ensure successful implementation, government officials and
strategic partnerships play a critical role in leveraging funding and provisions to secure the carbon sink. Government officials can
enhance program effectiveness through outreach, educational programs, technical assistance for eligible groups and individuals,
and support for competitive grant programs in collaboration with strategic partners (“U.S. Climate Policy,” 2023). These efforts can
alleviate capacity constraints and raise program awareness, striving to realize all available funding and policy opportunities.

The federal government faces a critical juncture with the 2024 Farm Bill. Passing the bill is an opportunity to expand
funding and eligibility, emphasizing carbon sequestration for enhanced mitigation. In late 2023, Congress passed a one-year
extension of the 2018 Farm Bill, allowing continued funding for programs that would have otherwise lost funding. Now, Congress
has until September to pass a new Farm Bill, placing the federal government at a critical juncture in its land use mitigation
programs as discussions heat up in 2024. This bill is crucial for various conservation, sustainable agriculture, and forestry-related
programs primarily overseen by the USDA. These programs are at risk of significant weakening or loss of funding if the 2024 Farm
Bill does not reaffirm them (Owens, 2023). Simultaneously, this moment presents a major opportunity to expand funding and
eligibility for these programs while emphasizing carbon sequestration to enhance mitigation efforts (“NRCS Climate-Smart,” n.d.). A
new Farm Bill can play a pivotal role in achieving the robust federal legislation needed to maximize emissions reductions from land
use. Enhanced and expanded investments in climate-smart agriculture lead to rapid emissions reductions. This includes federal
initiatives such as the USDA’s Environmental Quality Incentives Program (EQIP), which offers financial and technical assistance for
various conservation initiatives to help agricultural producers and forest landowners integrate conservation practices into their
lands. One of these initiatives is the On-Farm Energy Initiative, which aids farmers and ranchers in adopting technologies that
enhance energy efficiency and operational improvements (“On-Farm Energy,” n.d.). In the ambitious Enhanced Ambition scenario,
these programs alone are projected to achieve nearly 10% of the potential agricultural mitigation by 2035. 

HARNESSING THE LAND SECTOR TO ACHIEVE U.S. CLIMATE GOALS
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States are central to directing federal funding, implementing ambitious policies, and addressing livestock emissions, all vital in
achieving climate goals. States play a crucial role in directing federal funding towards eligible groups and state agencies, as seen in
programs like the Iowa Department of Agriculture and Land Stewardship's efforts to support cattle farmers. Furthermore, states
can implement their own ambitious policies, such as Pennsylvania's Agriculture Conservation Assistance Program and Illinois's Soil
and Water Conservation District Grants Program. State-level actions, including addressing livestock emissions, are integral in
supporting climate goals and reducing capacity constraints for voluntary programs.

Incorporating and learning from U.S. Tribal Lands and Territories is vital, as these communities often face greater vulnerability
to climate change impacts. Federal and state policies should actively engage Native nations in decision-making, policy crafting, and
environmental initiatives. Partnerships with Tribes can lead to co-stewardship of public lands, grants for conservation endeavors,
and initiatives combating emissions and other environmental challenges. Tribal involvement in sustainable agricultural practices is
also crucial, with several projects directing funds to Tribal agricultural producers to implement climate-smart policies.

The active involvement of cities, businesses, universities, faith groups, non-profits, and more can amplify and support emissions
reductions through policy implementation, political action, and innovation. In cities and urban areas, urban land use reform can
drive emissions reductions and other benefits by incentivizing denser, multi-use, and transit-oriented development. These reforms
can lead to more affordable and accessible cities, better public transit, vibrant communities, and reduced driving. Initiatives such
as eliminating minimum parking requirements and promoting multi-use development have shown positive results in various cities,
helping to preserve farmland, forests, and green spaces in urban environments. 

Universities, businesses, and research institutions can drive research and innovation to improve farming methods, develop
pest-resistant crops, and enhance emissions reductions. Scaling the interventions modeled in this analysis requires funding for the
necessary infrastructure. The United States currently faces a significant shortage of seeds and seedlings, particularly those
adapted to a hotter climate future, making it impossible to meet reforestation needs as natural disasters increase and mature
forests continue to age (Fargione et al., 2021). Expanded investment in tree nurseries, research, and workforce development can
increase seedling inventories and enhance seed stock diversity (Fargione et al., 2021). Additional research in the agriculture sector
can lower costs and improve the effectiveness of practices such as feed additives to reduce methane emissions from cattle or the
development of long-rooted perennial crops that sequester carbon deep in the soil. The widespread adoption of new agricultural
practices can be expensive and time-consuming for farmers who are already dealing with a labor shortage in agriculture (Hsu &
Bustillo, 2023). While this analysis demonstrates that ambitious land sector policies can help the United States reach its climate
goals, achieving this requires a dedicated, all-of-society effort to create jobs, train workers, conduct research, identify and scale
impactful strategies regionally, and cultivate the necessary trees and crops to sequester carbon while providing food and fiber for
communities.

HARNESSING THE LAND SECTOR TO ACHIEVE U.S. CLIMATE GOALS

A healthy and bolstered U.S. land sector will be critical for reducing greenhouse gas emissions to reach U.S. climate goals in the
near and long term. Preserving and enhancing the forestry sector will maximize the potential carbon sink and its carbon
sequestration potential. For agricultural land, emissions reductions are possible in both crop and livestock production systems,
with investment currently being implemented under the IRA and BIL. Expanded funding and enhanced partnerships can enable a
greater number of states, cities, and businesses to achieve critical reductions. Yet physical and economic hurdles remain, such as
the availability of seedlings, increased wildfire occurrence due to climate change, and curbing economic impacts on landowners. A
robust, all-of-society approach can harness the unique regional, economic, and physical capacities of each state, forging a path
toward a sustainable and resilient future. Policies, including tax credits, standards, and targets, are critical to achieving key
economy-wide measures such as 100% clean electricity, promoting electric vehicle adoption, and advancing building sector
efficiency (Zhao et al., 2022). Realizing these reductions across all other key sectors of the economy is essential to ensuring the
land sector can secure a strong and resilient U.S. carbon sink. 

This initial analysis was the first attempt at integrating economic and ecological models to understand land sector mitigation in the
United States at all levels of society. We can understand a great deal given existing and future policies and the current land area
available with existing tools. Future analysis will expand the analyses and include additional factors including climate change
effects to better inform policymaking and land use management in the United States.

Conclusion



18 I January 2024

References
Adams, D., Alig, R., McCarl, B. A., Murray, B. C. (2005) FASOMGHG conceptual structure and specification: documentation.
http://agecon2.tamu.edu/people/faculty/mccarl-bruce/papers/1212FASOMGHG_doc.pdf

Adams, R., McCarl, B., Segerson, K., Rosenzweig, C., Bryant, K., Dixon, B., Conner, J. R., Evenson, R. E., Ojima, D. (1999). Economic effects of
climate change on US agriculture. In R. Mendelsohn & J. Neumann (Eds.), The Impact of Climate Change on the United States Economy (pp. 18-
54). Cambridge: Cambridge University Press. doi:10.1017/CBO9780511573149.002

Agriculture Improvement Act of 2018, Pub. L. No. 115-334. December 20, 2018, H.R.2. https://www.congress.gov/bill/115th-congress/house-
bill/2 

America's Public Lands Explained. (2023, January 31). U.S. Department of the Interior. https://www.doi.gov/blog/americas-public-lands-
explained

Beach, R. H., Cai, Y., Thomson, A., Zhang, X., Jones, R., McCarl, B. A., ... & Boehlert, B. (2015). Climate change impacts on US agriculture and
forestry: benefits of global climate stabilization. Environmental Research Letters, 10(9), 095004.

BLM Publishes Tribal Co-stewardship Policy, Reaffirms Commitment to Work with Tribes to Manage Public Lands. (2022, September 13). Bureau of
Land Management. https://www.blm.gov/press-release/blm-publishes-tribal-co-stewardship-policy-reaffirms-commitment-work-tribes-
manage 

Bossio, D. A., Cook-Patton, S. C., Ellis, P. W., Fargione, J., Sanderman, J., Smith, P., Wood, S., Zomer, R. J., von Unger, M., Emmer, I. M. &
Griscom, B. W. (2020). The role of soil carbon in natural climate solutions. Nature Sustainability, 3(5), 391-398.
Budget. (2023). U.S. Department of the Interior. https://www.doi.gov/wildlandfire/budget

Bustillo, X. (2023, February 2). Congress gears up for another farm bill. Here's what's on the menu. NPR.
https://www.npr.org/2023/02/02/1151727273/congress-gears-up-for-another-farm-bill-heres-whats-on-the-menu 

Carbon stocks and sequestration in terrestrial and marine ecosystems: a lever for nature restoration? (2022, April 27) European Environment
Agency. https://www.eea.europa.eu/publications/carbon-stocks-and-sequestration-
rates#:~:text=The%20absolute%20quantity%20of%20carbon,as%20the%20carbon%20sequestration%20rate. 

Climate Change 2022 – Impacts, Adaptation and Vulnerability: Working Group II Contribution to the Sixth Assessment Report of the
Intergovernmental Panel on Climate Change (1st ed.). (2022). Cambridge University Press. https://doi.org/10.1017/9781009325844 

Climate Action. (n.d.). McDonald’s Corporation. https://corporate.mcdonalds.com/corpmcd/our-purpose-and-impact/our-planet/climate-
action.html#:~:text=Back%20to%20Top-,Our%20Climate%20Targets%20and%20Net%20Zero%20Pledge,packaging)%20across%20our%20sup
ply%20chain. 

Conservation Finance Act, Pub. L. No, HB0653 CH0238. (2022). https://mgaleg.maryland.gov/2022RS/bills/sb/sb0348E.pdf
DTE Energy Tree Planting Grants. (n.d.). Michigan Department of Natural Resources. https://www.michigan.gov/dnr/buy-and-
apply/grants/forestry/dte 

EnviroAtlas Benefit Category: Climate Stabilization. (2022, November 1). EPA. https://www.epa.gov/enviroatlas/enviroatlas-benefit-category-
climate-stabilization

Environmental Stewardship. (n.d.). Smithfield Foods.
https://www.smithfieldfoods.com/environment#:~:text=In%202020%2C%20we%20expanded%20our,company%2Downed%20operations%20
by%202030. 

Fargione, J., Haase, D. L., Burney, O. T., Kildisheva, O. A., Edge, G., Cook-Patton, S. C., Chapman, T., Rempel, A., Hurteau, M. D., Davis, K. T.,
Dobrowski, S., Enebak, S., De La Torre, R., Bhuta, A. A. R., Cubbage, F., Kittler, B., Zhang, D., & Guldin, R. W. (2021). Challenges to the
Reforestation Pipeline in the United States. Frontiers in Forests and Global Change, 4.
https://www.frontiersin.org/articles/10.3389/ffgc.2021.629198

Farrell, J., Burow, P. B., McConnell, K., Bayham, J., Whyte, K., & Koss, G. (2021). Effects of land dispossession and forced migration on
Indigenous peoples in North America. Science, 374(6567), eabe4943. https://doi.org/10.1126/science.abe4943

Food and Land Use — NCE 2018. (2018). New Climate Economy. https://newclimateeconomy.report/2018/food-and-land-use/ 

Forest Action Plan (SFAP). (2023, June 1). Rhode Island Department of Environmental Management. https://dem.ri.gov/natural-resources-
bureau/agriculture-and-forest-environment/forest-environment/forestry-info-0

Healthy Forests Reserve Program, 16 USC §6571-6578 (October 2022). https://www.ecfr.gov/current/title-7/subtitle-B/chapter-VI/subchapter-
C/part-625 

HARNESSING THE LAND SECTOR TO ACHIEVE U.S. CLIMATE GOALS

http://agecon2.tamu.edu/people/faculty/mccarl-bruce/papers/1212FASOMGHG_doc.pdf
https://www.congress.gov/bill/115th-congress/house-bill/2
https://www.congress.gov/bill/115th-congress/house-bill/2
https://www.doi.gov/blog/americas-public-lands-explained
https://www.doi.gov/blog/americas-public-lands-explained
https://www.blm.gov/press-release/blm-publishes-tribal-co-stewardship-policy-reaffirms-commitment-work-tribes-manage
https://www.blm.gov/press-release/blm-publishes-tribal-co-stewardship-policy-reaffirms-commitment-work-tribes-manage
https://www.doi.gov/wildlandfire/budget
https://www.npr.org/2023/02/02/1151727273/congress-gears-up-for-another-farm-bill-heres-whats-on-the-menu
https://www.eea.europa.eu/publications/carbon-stocks-and-sequestration-rates#:~:text=The%20absolute%20quantity%20of%20carbon,as%20the%20carbon%20sequestration%20rate
https://www.eea.europa.eu/publications/carbon-stocks-and-sequestration-rates#:~:text=The%20absolute%20quantity%20of%20carbon,as%20the%20carbon%20sequestration%20rate
https://www.zotero.org/google-docs/?mx7KVO
https://www.zotero.org/google-docs/?mx7KVO
https://www.zotero.org/google-docs/?mx7KVO
https://www.zotero.org/google-docs/?mx7KVO
https://corporate.mcdonalds.com/corpmcd/our-purpose-and-impact/our-planet/climate-action.html#:~:text=Back%20to%20Top-,Our%20Climate%20Targets%20and%20Net%20Zero%20Pledge,packaging
https://corporate.mcdonalds.com/corpmcd/our-purpose-and-impact/our-planet/climate-action.html#:~:text=Back%20to%20Top-,Our%20Climate%20Targets%20and%20Net%20Zero%20Pledge,packaging
https://dep.nj.gov/drivegreen/sales-and-use-tax-exemption/
https://www.michigan.gov/dnr/buy-and-apply/grants/forestry/dte
https://www.michigan.gov/dnr/buy-and-apply/grants/forestry/dte
https://www.epa.gov/enviroatlas/enviroatlas-benefit-category-climate-stabilization
https://www.epa.gov/enviroatlas/enviroatlas-benefit-category-climate-stabilization
https://www.smithfieldfoods.com/environment#:~:text=In%202020%2C%20we%20expanded%20our,company%2Downed%20operations%20by%202030
https://www.smithfieldfoods.com/environment#:~:text=In%202020%2C%20we%20expanded%20our,company%2Downed%20operations%20by%202030
https://www.frontiersin.org/articles/10.3389/ffgc.2021.629198
https://doi.org/10.1126/science.abe4943
https://newclimateeconomy.report/2018/food-and-land-use/
https://www.ecfr.gov/current/title-7/subtitle-B/chapter-VI/subchapter-C/part-625
https://www.ecfr.gov/current/title-7/subtitle-B/chapter-VI/subchapter-C/part-625


19 I January 2024

HARNESSING THE LAND SECTOR TO ACHIEVE U.S. CLIMATE GOALS

Higuera, P. E. (2023, February 1). Shifting social-ecological fire regimes explain increasing structure loss from Western wildfires. PNAS Nexus
2(3). https://doi.org/10.1093/pnasnexus/pgad005

Hsu, A. & Bustillo, X. (2023, July 28). As these farmworkers' children seek a different future, farms look for workers abroad. NPR.
https://www.npr.org/2023/02/02/1151727273/congress-gears-up-for-another-farm-bill-heres-whats-on-the-menu

Huber, K. (2018, July). Decarbonizing U.S. Agriculture, Forestry, and Land Use. Center for Climate and Energy Solutions.
https://www.c2es.org/wp-content/uploads/2018/06/innovation-agriculture-background-brief-07-18.pdf

Hurtt, G. C. et al. (2019) Beyond MRV: High-resolution forest carbon modelling for climate mitigation planning over MD, USA. Environmental
Research Letters. https://doi.org/10.1088/1748-9326/ab0bbe 

Hurtt, G. C., Andrews, A., Bowman, K., Brown, M. E., Chatterjee, A., Escobar, V., ... & Tian, H. (2022). The NASA Carbon Monitoring System
Phase 2 synthesis: scope, findings, gaps and recommended next steps. Environmental Research Letters, 17(6), 063010.

Inflation Reduction Act of 2022, Pub. L. No. August 16, 2022, H.R.5376. https://www.congress.gov/bill/117th-congress/house-bill/5376

Infrastructure Investment and Jobs Act, Pub. L. No. 11/15/2021, H.R.3684. https://www.congress.gov/bill/117th-congress/house-bill/3684/text

Inventory of U.S. Greenhouse Gas Emissions and Sinks: 1990-2021. (2023, July 25). EPA. https://www.epa.gov/ghgemissions/inventory-us-
greenhouse-gas-emissions-and-sinks-1990-2021 

Joselow, M. (2022, June 20). Native American tribes to co-manage national monument for first time. The Washington Post.
https://www.washingtonpost.com/climate-environment/2022/06/20/bears-ears-national-monument-tribes/ 

Kryc, K. (2022, June 6). Strengthening Blue Carbon Solutions in US Ocean Policy. Center for American Progress.
https://www.americanprogress.org/article/strengthening-blue-carbon-solutions-in-us-ocean-policy/ 

Li, Y. (2021, October 21). Dominance of Wildfires Impact on Air Quality Exceedances During the 2020 Record-Breaking Wildfire Season in the United
States. Advancing Earth and Space Sciences. https://doi.org/10.1029/2021GL094908

Louisiana Restoration Area. (n.d.). Gulf Spill Restoration. https://www.gulfspillrestoration.noaa.gov/restoration-areas/louisiana

The Long-Term Strategy of the United States, Pathways to Net-Zero Greenhouse Gas Emissions by 2050. (2021). The White House.
https://www.whitehouse.gov/wp-content/uploads/2021/10/US-Long-Term-Strategy.pdf

Ma, L., Ma, L., Hurtt, G., Tang, H., Lamb, R., Campbell, E., Dubayah, R., Guy, M., Huang, W., Lister, A., Lu, J., & O’Neil-Dunne, J. (2021) High-
resolution forest carbon modeling for climate mitigation planning over the RGGI region, USA. Environmental Research Letters.
https://doi.org/10.1088/1748-9326/abe4f4 

Ma, L., Hurtt, G., Ott, L., Sahajpal, R., Fisk, J., Lamb, R., Tang, H., Flanagan, S., Chini, L., Chatterjee, A., & Sullivan, J. (2022) Global Evaluation of
the Ecosystem Demography Model (ED v3.0). Geoscientific Model Development. https://doi.org/10.5194/gmd-15-1971-2022 

Ma, L.,Hurtt, G., Tang, H., Lamb, R., Lister, A., Chini, L., Dubayah, R., Armston, J., Campbell, E., Duncanson, L., & Healey, S. (2023) Spatial
heterogeneity of global forest aboveground carbon stocks and fluxes constrained by spaceborne lidar data and mechanistic modeling. Global
Change Biology. https://doi.org/10.1111/gcb.16682 

Mäkipää, R., Abramoff, R., Adamczyk, B., Baldy, V., Biryol, C., Bosela, M., & Lehtonen, A. (2023). How does management affect soil C
sequestration and greenhouse gas fluxes in boreal and temperate forests?–A review. Forest Ecology and Management, 529, 120637.

Maryland Healthy Soils Program, HB1063 CH0373, Agriculture (2017).
https://mgaleg.maryland.gov/2017RS/Chapters_noln/CH_373_hb1063t.pdf

Merriam-Webster. (n.d.). Commodity. In Merriam-Webster.com dictionary. https://www.merriam-webster.com/dictionary/commodity

Modaresi Rad, A., Abatzoglou, J. T., Kreitler, J., Alizadeh, M. R., AghaKouchak, A., Hudyma, N., Nauslar, N. J., & Sadegh, M. (2023). Human and
infrastructure exposure to large wildfires in the United States. Nature Sustainability, 1–9. https://doi.org/10.1038/s41893-023-01163-z

National Academies of Sciences, Engineering, and Medicine. (2023). Accelerating Decarbonization in the United States: Technology, Policy,
and Societal Dimensions.

National Timeline. (n.d.). Bureau of Land Management. https://www.blm.gov/about/history/timeline

The Potential for Biotechnology to Address Forest Health. (n.d.). National Academies. https://www.nationalacademies.org/our-work/the-
potential-for-biotechnology-to-address-forest-health

Nave, L. E., Walters, B. F., Hofmeister, K. L., Perry, C. H., Mishra, U., Domke, G. M., & Swanston, C. W. (2019). The role of reforestation in
carbon sequestration. New Forests, 50(1), 115-137.

https://doi.org/10.1093/pnasnexus/pgad005
https://www.npr.org/2023/02/02/1151727273/congress-gears-up-for-another-farm-bill-heres-whats-on-the-menu
https://www.c2es.org/wp-content/uploads/2018/06/innovation-agriculture-background-brief-07-18.pdf
https://doi.org/10.1088/1748-9326/ab0bbe
https://www.congress.gov/bill/117th-congress/house-bill/5376
https://www.congress.gov/bill/117th-congress/house-bill/3684/text
https://www.epa.gov/ghgemissions/inventory-us-greenhouse-gas-emissions-and-sinks-1990-2021
https://www.epa.gov/ghgemissions/inventory-us-greenhouse-gas-emissions-and-sinks-1990-2021
https://www.washingtonpost.com/climate-environment/2022/06/20/bears-ears-national-monument-tribes/
https://www.americanprogress.org/article/strengthening-blue-carbon-solutions-in-us-ocean-policy/
https://doi.org/10.1029/2021GL094908
https://www.gulfspillrestoration.noaa.gov/restoration-areas/louisiana
https://www.whitehouse.gov/wp-content/uploads/2021/10/US-Long-Term-Strategy.pdf
https://doi.org/10.1088/1748-9326/abe4f4
https://doi.org/10.5194/gmd-15-1971-2022
https://doi.org/10.1111/gcb.16682
https://mgaleg.maryland.gov/2017RS/Chapters_noln/CH_373_hb1063t.pdf
https://www.merriam-webster.com/dictionary/commodity
https://doi.org/10.1038/s41893-023-01163-z
https://www.blm.gov/about/history/timeline
https://www.nationalacademies.org/our-work/the-potential-for-biotechnology-to-address-forest-health
https://www.nationalacademies.org/our-work/the-potential-for-biotechnology-to-address-forest-health


20 I January 2024

HARNESSING THE LAND SECTOR TO ACHIEVE U.S. CLIMATE GOALS

NRCS Climate-Smart Mitigation Activities. (n.d.). Natural Resources Conservation Service. https://www.nrcs.usda.gov/conservation-
basics/natural-resource-concerns/climate/climate-smart-mitigation-activities

Ocean Climate Action Plan. (n.d.). The White House. https://www.whitehouse.gov/wp-content/uploads/2023/03/Ocean-Climate-Action-
Plan_Final.pdf 

On-Farm Energy Initiative. (n.d.). Natural Resources Conservation Service. https://www.nrcs.usda.gov/programs-initiatives/on-farm-energy-
initiative

Owens, N. (2023, September 26). Food assistance, farm loan programs in jeopardy amid looming government shutdown. Agriculture Diver.
https://www.agriculturedive.com/news/USDA-programs-in-jeopardy-amid-looming-government-shutdown/694776/ 

Peeler, J. L., McCauley, L., Metlen, K. L., Woolley, T., Davis, K. T., Robles, M. D., Haugo, R. D., Riley, K. L., Higuera, P. E., Fargione, J. E., Addington,
R. N., Bassett, S., Blankenship, K., Case, M. J., Chapman, T. B., Smith, E., Swaty, R., & Welch, N. (2023). Identifying opportunity hot spots for
reducing the risk of wildfire-caused carbon loss in western US conifer forests. Environmental Research Letters, 18(9), 094040.
https://doi.org/10.1088/1748-9326/acf05a

Quirion, B. R., Domke, G. M., Walters, B. F., Lovett, G. M., Fargione, J. E., Greenwood, L., Serbesoff-King, K., Randall, J. M., & Fei, S. (2021). Insect
and Disease Disturbances Correlate With Reduced Carbon Sequestration in Forests of the Contiguous United States. Frontiers in Forests and
Global Change, 4, 716582. https://doi.org/10.3389/ffgc.2021.716582

RGGI Natural Climate Solutions Grant. (2022, October 2). New Jersey Department of Environmental Protection.
https://dep.nj.gov/climatechange/mitigation/ncs-grant/ 

Roe, S. (2019, October 21). Contribution of the land sector to a 1.5 °C world. Nature Climate Change, 9(11), 817-828.
https://doi.org/10.1038/s41558-019-0591-9

Science. (n.d.). US Nature4Climate. https://usnature4climate.org/science/ 

Shukla, P. R., Skea, J., Calvo Buendia, E., Masson-Delmotte, V., Pörtner, H. O., Roberts, D. C., Zhai, P., Slade, R., Connors, S., van Diemen, R.,
Ferrat, M., Haughey, E., Luz, S., Neogi, S., Pathak, M.,Petzold, J., Portugal Pereira, J., Vyas, P., Huntley, E., Kissick, K., Belkacemi, M., J., & Malley,
J. (2019). IPCC, 2019: Climate Change and Land: an IPCC special report on climate change, desertification, land degradation, sustainable land
management, food security, and greenhouse gas fluxes in terrestrial ecosystems. IPCC. 

Sigurdsson, H., McNutt, S., Rymer, H., & Stix, J. (2015). The encyclopedia of volcanoes. Academic Press.

Sisson, P. (2023, March 9). 3 Zoning Reform Success Stories that Reignited Downtown Development. American Planning Association.
https://www.planning.org/planning/2023/winter/3-zoning-reform-success-stories-that-reignited-downtown-development/

Soil Health Financial Assistance Program Grants. (n.d.). Minnesota Department of Agriculture. https://www.mda.state.mn.us/soil-health-grant 

The Wisconsin Environmental Equity Tool. (2022, November 29). Wisconsin Department of Health Services.
https://www.dhs.wisconsin.gov/climate/env-equity-tool.htm

Urban and Community Forestry (n.d.). Forest Service, U.S. Department of Agriculture. https://www.fs.usda.gov/managing-land/urban-
forests/ucf.  

Holland, B., Subin, Z., Kay, D., Grunwald, B., Kuenzli, S., Marsh, J., Nanavatty, R., Thayne, J., Tomchek, J., Yudkin, B., Zetkulic, A. (2023, April).
Urban Land Use Reform. RMI. https://rmi.org/insight/urban-land-use-reform/

U.S. Climate Policy Resource Center: Ecosystem Resilience, Climate-Smart Agriculture and Green Infrastructure. (2023). World Resources Institute.
https://www.wri.org/us-climate-policy-implementation/sectors/resilient-lands 

U.S. Geological Survey (USGS) Gap Analysis Project (GAP) (2022). Protected Areas Database of the United States (PAD-US) 3.0: U.S. Geological
Survey data release, https://doi.org/10.5066/P9Q9LQ4B 

What is blue carbon? (n.d.) National Ocean Service. https://oceanservice.noaa.gov/facts/bluecarbon.html  

What is carbon sequestration? (n.d.) United States Geological Survey. https://www.usgs.gov/faqs/what-carbon-
sequestration#:~:text=Carbon%20sequestration%20is%20the%20process,of%20reducing%20global%20climate%20change 

Which is a bigger methane source: cow belching or cow flatulence? (2023). National Aeronautics and Space Administration.
https://climate.nasa.gov/faq/33/which-is-a-bigger-methane-source-cow-belching-or-cow-flatulence/ 

Wildfire Mitigation (n.d.). Boulder County Government.
https://bouldercounty.gov/disasters/wildfires/mitigation/#:~:text=Wildfire%20mitigation%20is%20action%20taken,are%20common%20wildfir
e%20mitigation%20strategies.  

https://www.nrcs.usda.gov/conservation-basics/natural-resource-concerns/climate/climate-smart-mitigation-activities
https://www.nrcs.usda.gov/conservation-basics/natural-resource-concerns/climate/climate-smart-mitigation-activities
https://www.whitehouse.gov/wp-content/uploads/2023/03/Ocean-Climate-Action-Plan_Final.pdf
https://www.whitehouse.gov/wp-content/uploads/2023/03/Ocean-Climate-Action-Plan_Final.pdf
https://www.nrcs.usda.gov/programs-initiatives/on-farm-energy-initiative
https://www.nrcs.usda.gov/programs-initiatives/on-farm-energy-initiative
https://www.agriculturedive.com/news/USDA-programs-in-jeopardy-amid-looming-government-shutdown/694776/
https://doi.org/10.1088/1748-9326/acf05a
https://doi.org/10.3389/ffgc.2021.716582
https://dep.nj.gov/climatechange/mitigation/ncs-grant/
https://doi.org/10.1038/s41558-019-0591-9
https://usnature4climate.org/science/
https://www.planning.org/planning/2023/winter/3-zoning-reform-success-stories-that-reignited-downtown-development/
https://www.mda.state.mn.us/soil-health-grant
https://www.dhs.wisconsin.gov/climate/env-equity-tool.htm
https://www.fs.usda.gov/managing-land/urban-forests/ucf
https://www.fs.usda.gov/managing-land/urban-forests/ucf
https://rmi.org/insight/urban-land-use-reform/
https://www.wri.org/us-climate-policy-implementation/sectors/resilient-lands
https://doi.org/10.5066/P9Q9LQ4B
https://oceanservice.noaa.gov/facts/bluecarbon.html
https://www.usgs.gov/faqs/what-carbon-sequestration#:~:text=Carbon%20sequestration%20is%20the%20process,of%20reducing%20global%20climate%20change
https://www.usgs.gov/faqs/what-carbon-sequestration#:~:text=Carbon%20sequestration%20is%20the%20process,of%20reducing%20global%20climate%20change
https://climate.nasa.gov/faq/33/which-is-a-bigger-methane-source-cow-belching-or-cow-flatulence/
https://bouldercounty.gov/disasters/wildfires/mitigation/#:~:text=Wildfire%20mitigation%20is%20action%20taken,are%20common%20wildfire%20mitigation%20strategies
https://bouldercounty.gov/disasters/wildfires/mitigation/#:~:text=Wildfire%20mitigation%20is%20action%20taken,are%20common%20wildfire%20mitigation%20strategies


21 I January 2024

HARNESSING THE LAND SECTOR TO ACHIEVE U.S. CLIMATE GOALS

Wildfire Mitigation And Recovery, HB22-1012, Colorado General Assembly, 2022 Regular Session.

Wildfire Resilience Program. (n.d.). California Natural Resources Agency. https://resources.ca.gov/Initiatives/Forest-Stewardship/Wildfire-
Resilience-Program 

Woodcock, P. (2017, August 10). Mitigating pest and pathogen impacts using resistant trees: a framework and overview to inform
development and deployment in Europe and North America. Forestry: An International Journal of Forest Research, 19(1), 1-16.
https://doi.org/10.1093/forestry/cpx031

Zhao, A., Kennedy, S., O’Keefe, K., Borrero, M., Clark-Sutton, K., Cui, R., Dahl, C., Deye, G., Feldmann, J., Kennedy, K., McJeon, H., Moravec, M.,
Nilov, D., Rajpurohit, S., Rosas, J., Squire, C., & Hultman, N. (2022). An All-In Pathway To 2030: The Beyond 50 Scenario. Center for Global
Sustainability and America is All In. https://cgs.umd.edu/sites/default/files/2022-11/All%20In-The%20Beyond%2050%20Scenario-Report-
Nov%202022.pdf 

https://resources.ca.gov/Initiatives/Forest-Stewardship/Wildfire-Resilience-Program
https://resources.ca.gov/Initiatives/Forest-Stewardship/Wildfire-Resilience-Program
https://doi.org/10.1093/forestry/cpx031
https://www.zotero.org/google-docs/?mx7KVO
https://www.zotero.org/google-docs/?mx7KVO
https://www.zotero.org/google-docs/?mx7KVO
https://www.zotero.org/google-docs/?mx7KVO
https://www.zotero.org/google-docs/?mx7KVO
https://cgs.umd.edu/sites/default/files/2022-11/All%20In-The%20Beyond%2050%20Scenario-Report-Nov%202022.pdf
https://cgs.umd.edu/sites/default/files/2022-11/All%20In-The%20Beyond%2050%20Scenario-Report-Nov%202022.pdf

