The Fossil Fuels behind
Forest Fires

Quantifying the Contribution of Major Carbon Producers
to Increasing Wildfire Risk in Western North America

HIGHLIGHTS

Climate change is contributing to increases in
the size, severity, and cost of wildfires across
western North America, and communities,
policymakers, and legal experts are asking
who bears responsibility. Research led by

the Union of Concerned Scientists finds

that nearly 19.8 million acres of forest area
burned by wildfires across western North
America since 1986—an area equivalent

to the state of Maine—is attributable to
heat-trapping emissions traced to 88 of the
world’s largest fossil fuel producers and
cement manufacturers. Emissions from those
companies also contributed nearly half of the
observed increase in fire-danger conditions

across the region since 1901. These findings can

inform discussions regarding the responsibility

of major corporations for past, present, and

future climate impacts.
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The communities, cultures, and ecosystems of the western United States and
southwestern Canada evolved alongside wildfire for thousands of years. Over the
last several decades, however, climate change has altered the character of western
wildfires. There are many ways to measure the growing toll these extreme wild-
fires are taking across the region: human deaths, homes reduced to ash, towns
erased, acres scorched, days of smoke-choked air, and dollars spent preparing for
fires, putting them out, and rebuilding in their wake.

The question of who bears responsibility for climate change and its impacts
is being actively explored in both scientific and legal realms, along the same lines
as discussions of corporations’ responsibility for other damaging products. While
nation-states and individuals shoulder some responsibility, corporations have his-
torically been held accountable for at least some of the damages caused by their
products, like asbestos and tobacco. Similarly, corporate entities—particularly
fossil fuel companies—can and should be held accountable for climate harms.

As early as 1965, major fossil fuel companies and their industry associations
were aware that the use of fossil fuels would negatively affect Earth’s climate
(Franta 2018). However, rather than shifting their business models or warning
policymakers and the public, for decades these companies have operated cam-
paigns of disinformation and deception about the causes and science of climate
change while throwing their financial weight behind efforts to block any mean-
ingful climate action.

This analysis by the Union of Concerned Scientists (UCS) attributes por-
tions of the observed increases in fire-danger conditions and burned forest area
across the western United States and southwestern Canada (referred to here as
western North America) to the world’s 88 largest fossil fuel companies—including
ExxonMobil, BP, Chevron, and Shell—and cement manufacturers (Table 1, p. 2).
The analysis finds that 37 percent of the cumulative burned forest area in western
North America since 1986 can be traced to carbon emissions from these compa-
nies’ products. In addition, 48 percent of the region’s rise in fire-danger condi-
tions since 1901, specifically the drying out of land and vegetation, can be traced
back to carbon emissions from these companies.

As communities in the United States and around the world increasingly turn
to the courts to hold fossil fuel companies accountable for harms that were fore-
seen and preventable, this analysis highlights and underscores the responsibility
these companies bear for the impacts and costs of climate change.



TABLE 1. Top 10 Fossil Fuel Producers in Terms of Global
Heat-Trapping Emissions

% of Global
Emissions

Fossil Fuel Country Where

Headquartered

Company

Saudi Aramco Saudi Arabia 3.40%
Chevron United States of America 3.06%
ExxonMobil United States of America 2.92%
Gazprom Russia 2.48%
BP United Kingdom 2.24%
Shell The Netherlands 2.14%
National Iranian Iran 2.13%
Oil Company

Coal India India 1.35%
Pemex Mexico 1.33%
ConocoPhillips United States of America 1.05%

The 88 largest producers of fossil fuels and cement are located around
the world. The 10 fossil fuel companies listed here are the world’s largest
in terms of their contribution to global carbon dioxide and methane
emissions. Together, they are responsible for more than one-fifth of
global heat-trapping emissions.

SOURCE: CAI 2020.

Wi ildfires in Western North America

Over the past several decades, almost all aspects of wildfires
have worsened across the forests of western North America
(Figure 1, p. 3). Wildfires are burning larger areas, more severely,
at higher elevations, and over a longer fire season (Table 2, p. 4).
Historically, low- and mixed-severity fires, set carefully and
intentionally by Indigenous peoples or ignited by lightning, oc-
curred frequently and shaped the ecology of these forests (Hill
et al. 2023). However, more than a century of aggressive, wide-
spread fire suppression has led to a buildup of vegetation that
normally would have burned in those regularly occurring fires.
At the same time, human development in fire-prone areas has
increased the number of accidental human-caused ignitions of
fires and put more people and property in harm’s way (Syphard
et al. 2017). Given this confluence of factors, federal fire sup-
pression costs have also skyrocketed, surpassing $4 billion in the
United States in 2021 and more than doubling in Canada since
1985 (NIFC 2022; NRC 2021).

Climate change is causing hotter, drier conditions that are
also fueling these increasingly large and severe wildfires. In par-
ticular, vapor pressure deficit (VPD), a measure of atmospheric
“thirst,” has emerged as a key way of tracking how climate
change is amplifying wildfires because of its role in regulating
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water dynamics in ecosystems and, together with rising tem-
peratures, contributing to increasing dryness (Box 1, p. 5). Since
the mid-1980s, these increases in aridity have contributed to a
near doubling of the area burned by forest fires in western North
America (Abatzoglou and Williams 2016), while the length of
wildfire season has increased by nearly two months (Westerling
2016; Westerling et al. 2006).

Wildfires have profound impacts on the health and well-
being of people, communities, and ecosystems. In an average
year, dozens of civilians and firefighters lose their lives or
livelihoods in wildfires across western North America, and
millions more suffer indirect health impacts from harmful air
quality and pollution from wildfire smoke (Haynes et al. 2020;
Childs et al. 2022). Homes, schools, and infrastructure are
lost to fires and mudslides, which can occur after fires when
rain falls on burned soils that have lost the stabilizing effect
of roots and become more water repellant. Wildfires can also
compromise water quality, making it even more challenging
for people to access clean water in drought-stricken areas and
rural, disadvantaged communities (Phillips and Dahl 2022).

As with many other climate impacts, longstanding racism
and marginalization exacerbate wildfire and health risks for
individuals and families with low incomes.

Findings

UCS used a combination of data and modeling to determine how
much the carbon emissions associated with 88 major carbon
producers (hereafter, the “big 88”) have historically contributed
to increases in VPD and burned forest area across the western
United States and southwestern Canada (see Methodology). UCS
modeling shows that emissions tied to the big 88 are respon-
sible for increasing global average temperature by 0.5°C since
the start of the 20th century, which is nearly half of the total
observed warming since that time. The total increase in global
average temperature has contributed to an 11 percent rise in
VPD across western North America over the same time period.
In turn, the rise in VPD has enabled a steep increase in the forest
area that has burned across the region since the mid-1980s.

Observational data show that 57 percent of the observed
rise in VPD since 1901 is attributable to emissions traced back
to the big 88 (Figure 3, p. 6; Figure 4, p. 7). Climate model data
indicate a slightly smaller contribution—48 percent with an
interquartile range (IQR) of 32 to 63 percent—but the two data-
sets are in broad agreement that roughly half of the rise in VPD
since the early 20th century is attributable to emissions associ-
ated with the big 88.

Across western North America, the area burned by forest
fires increases exponentially as VPD increases, which means
that relatively small changes in VPD result in large changes



in burned forest area. The observed rise in VPD has enabled

a steep increase in the forest area that has burned across the re-
gion since the mid-1980s. Since 1986,' a cumulative 53.0 million
acres of forest area has burned across western North America as
VPD has risen. Without emissions tied to the big 88, the rise in
VPD would have been much smaller, and 33.3 million acres (IQR
27.7 million-38.5 million) would have burned (Figure 4, p. 7).
That means that 37 percent (IQR 26-47 percent) of the cumula-
tive burned forest area from 1986 to 2021 is attributable to emis-
sions from the big 88. This represents nearly 19.8 million acres of
burned forest area, or an area roughly the size of Maine.

Implications

The direct threats from wildfires are striking: people and
animals fleeing flames, firefighters rushing in to battle the
blazes, and homes, buildings, and trees reduced to blackened

landscapes. In California alone, between 2017 and 2021, wildfires
killed 186 people, destroyed more than 51,000 structures, and
caused damages exceeding $21 billion (CalFire 2022; Wang et al.
2021). Wildfires can displace whole communities, like those of
Paradise, California, during the Camp Fire in 2018 and Malden,
Washington, during the Cold Springs Fire in 2020. With afford-
able housing crises across the region, many face hardships when
determining where to go after losing everything.

Wildfires also produce air pollution: particulate matter that
can harm human health, particularly among vulnerable popula-
tions such as outdoor workers, children, and pregnant people
(Heft-Neal et al. 2022; Chen et al. 2021; Haikerwal et al. 2016).
Wildfire smoke pollution can infiltrate homes, making it difficult
to avoid risks even by staying indoors. Purchasing high-quality
masks and air purifiers is an economic burden, which means that
low-income households disproportionately experience these
risks (Burke et al. 2022).

FIGURE 1. Study Area Where Forest Fire Activity Is on the Rise

Wildfire Perimeters by Decade
(average annual acres burned)

1984-1989
(0.98 million acres/year)

1990-1999
(0.39 million acres/year)

2000-2009
(1.37 milion acres/year)

2010-2019
(2.07 million acres/year)

2020-2021
(5.42 million acres/year)

Forested Study Area

Green areas show the forested areas used for this analysis. Since the mid-1980s, 53 million acres of forested land in the western United States and
southwestern Canada has burned—an area larger than the state of Idaho. These fire perimeters are shown in red, yellow, and orange. Along with the
legacy of a century of intentional fire suppression and human development in fire-prone areas, climate change over the last several decades has en-
abled larger and more severe forest fires to burn at higher elevations and over a longer period of the year.

SOURCES: NRC 2023; MTBS 2023; NIFC 2023; EPA 2015.
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TABLE 2. Western North America Wildfire Impacts, 2017-2021

State/Province Number of Fires Acres Burned Structures Lost Notable Fire

Arizona 10,487 2,482,858 acres 319 Tinder Fire (2018)
British Columbia 6,607 8,587,615 acres 1,210 Elephant Hill Fire (2018)
California 45,429 9,674,342 acres 51,397 Camp Fire (2018)
Colorado 5,249 1,301,414 acres 2,488 Marshall Fire (2020)
|daho 5,966 2,328,721 acres 174 Sheep Fire (2019)
Montana 10,244 2,646,458 acres 556 Rice Ridge Fire (2017)
Nevada 3,314 2,796,239 acres 196 Martin Fire (2018)

New Mexico 4,696 837,199 acres 47 Johnson Fire (2021)
Oregon 10,778 3,661,904 acres 4,476 Bootleg Fire (2021)
Utah 6,102 1,171,790 acres 579 Dollar Ridge Fire (2018)
Washington 7,992 2,529,391 acres 988 Cold Springs Fire (2020)
Wyoming 3,064 804,492 acres 206 Roosevelt Fire (2018)
Total 119,928 38,822,423 acres 62,636

Wildfires across the western United States and southwestern Canada are burning increasingly large areas with impacts for communities, liveli-
hoods, and ecosystems. As communities develop into fire-prone areas and people influence the occurrence, frequency, and size of wildfires, more

properties and structures are at risk.
SOURCES: NIFC, N.D.; BARRETT 2022; BCWS 2022.

Moreover, wildfires can compromise water quality and
exacerbate drinking-water shortages, especially in drought-
prone western North America (Phillips and Dahl 2022). Sur-
viving a wildfire can also lead to lasting mental health effects,
including post-traumatic stress disorder, anxiety, and depression
(To, Eboreime, and Agyapong 2021).

The consequences of rising VPD extend beyond wildfire.
High atmospheric “thirst” over multiple seasons or years can
lead to drought conditions as vegetation dries out and water
flow in streams and rivers decreases (Albano et al. 2022). These
consequences have been experienced acutely across the US

Emissions traced to major
fossil fuel producers and
cement manufacturers have
contributed to a dangerous
and worsening fire regime
in forests across western
North America.
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southwest since 2000, when a 23-year-long megadrought set in
(Williams, Cook, and Smerdon 2022).

In California alone, crop revenue losses due to drought
totaled $3 billion over the 2021-2022 period (Medellin-Azuara
et al. 2022). Meanwhile, more than 1 million Californians lack
access to clean, affordable drinking water, a number that grows
higher during drought periods as overpumping of groundwater
causes its levels to fall (Perrone and Jasechko 2017; Stokstad
2020). Reductions in water access affect people’s health and
finances as they are forced to purchase bottled water or interim
tanks, fix pumps, or drill new wells.

Holding Fossil Fuel Producers and Cement
Manufacturers Accountable

Emissions traced to major fossil fuel producers and cement
manufacturers around the world have contributed to a dan-
gerous and worsening fire regime in forests across western
North America. Holding these companies accountable for the
harms they have caused through both their emissions and their
decades-long disinformation campaigns is critical to support-
ing and advancing efforts to build wildfire resilience (Frumhoff,
Heede, and Oreskes 2015; Pinko et al. 2018; Shue 2017).

All companies operate with a social license, and companies
that fail to act responsibly can lose the public’s trust. The federal




BOX 1.

Vapor pressure deficit (VPD) is a measure of the ability of air to
draw water out of plants and soils. Because dry vegetation ignites
more easily than moist vegetation, VPD is also a measure of fire-
danger conditions. VPD is calculated as the difference between
the amount of moisture that is actually in the air and the amount
of moisture the air would hold if saturated. It is similar to relative
humidity, which uses a percentage to describe how much mois-
ture is in the air. But unlike relative humidity, VPD calculations
factor in temperature, which is important because warmer air
has the potential to hold more moisture than cooler air.

Figure 2 illustrates how warming temperatures can increase
VPD. The two circles on the left show air masses of different
temperatures at 100 percent relative humidity. Both air masses
are saturated, but the amount of moisture required to reach satu-

The two center circles (“ambient”) show air masses of different
temperatures at 50 percent relative humidity. At both tempera-
ture levels they are holding half as much water as they would
if they were saturated. In contrast, as shown on the right, the

ration at the warmer temperature is double that of the cooler one.

A Key Measure of Fire Danger and Drought

warmer air mass has a much higher VPD than the cooler air mass
even at the same relative humidity because the warmer air mass
could hold more water vapor.

Because warmer air can hold more water vapor, rising
temperatures associated with climate change are causing VPD
across western North America to rise as well. Both observational
and climate model data show that for every 1.8°F (1°C) rise in
global average temperature, VPD across western North America
rises by approximately 13 percent.?

When VPD is high (meaning the air could hold a lot more
moisture), plants lose water more quickly each time they open
their pores when they perform photosynthesis. Over multiple
weeks, months, and years, elevated VPD can lead to dried-out
vegetation that can more easily ignite. The ability of VPD to
reflect the dryness of vegetation makes it a better metric than the
more familiar relative humidity for measuring the atmosphere’s
influence on the vegetation that spreads fire. Across western
North America, years with high VPD are associated with greater
forest fire area (Abatzoglou et al. 2018).

FIGURE 2. Vapor Pressure Deficit Measures Atmospheric “Thirst”
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Vapor pressure deficit is the difference between the amount of moisture in the air and the amount of moisture that air could hold based on
its temperature. Both circles in the center (“ambient”) show air masses at 50 percent relative humidity. But the warmer air could hold
more moisture, so it has a larger vapor pressure deficit and more power to draw moisture out of vegetation.
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FIGURE 3. Climate Model and Observational Data for Fossil Fuel Producers’ Contributions to Fire-Danger Conditions
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Without emissions traced back to 88 major fossil fuel producers and cement manufacturers, the rise in VPD, a measure of fire-danger conditions,
across western North America since 1901 would not have been as large. Climate models (left) indicate that, on average, those emissions are
responsible for 48 percent of the total change in VPD since 1901, with the contribution of the big 88 becoming perceptible around 1950 (the inter-
quartile range of the models is shaded). Observations (right) suggest the contribution was even higher—S57 percent of the total change since 1901—
which means the two datasets are in broad agreement that roughly half of the rise in VPD since the early 20th century is attributable to emissions
associated with the big 88.

Note: The data shown here are relative to the 1901-1950 average and are smoothed to reflect a 21-year moving average.

SOURCE: DAHL ET AL. 2023.

government and public officials at all levels have important roles - Federal and state governments should preserve access to

to play in establishing corporate climate accountability. For justice through the courts for those experiencing climate

example: impacts.

e The US Securities and Exchange Commission should final- True accountability to the global climate and to communi-
ize, implement, and enforce strong rules mandating stan- ties affected by climate impacts will also require fossil fuel com-
dardized corporate climate disclosure. panies and their investors to commit to and implement major

e Congress and the Department of Justice should investigate changes in their practices. These changes include:

past and ongoing climate disinformation by fossil fuel com- e Renouncing disinformation on climate science and policy
panies and their surrogates. by ending greenwashing campaigns that downplay the cli-
mate crisis and make misleading or outright false claims
about their own corporate environmental performance—for
example, by exaggerating their investments in clean energy.

e Public prosecutors should hold fossil fuel polluters account-
able for climate deception and damages.

-~ The Biden admlnl.stratlon should f(.)llow through on 1ts' These companies must also cut ties and funding to trade
pledge to “strategically support” climate-related lawsuits

) 1 . associations and other affiliated third parties that promote
against polluters.’

climate disinformation.

- Congress should deny fossil fuel polluters immunity
from liability for climate deception or damages, the latter
of which disproportionately harm Black and Brown com-

e Reducing heat-trapping emissions associated with their
products and operations at a pace and scale consistent with

- . - the goals of the Paris Agreement.*
munities and low-income communities. _ ) . ) o
e Fully disclosing the climate impacts and economic risks

of their businesses, including all scopes of global warming
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emissions associated with their operations and the use of
their products, physical risks to their operations, and finan-
cial risks related to climate liability lawsuits.’

e Ceasing to fund or participate in efforts to delay or block
climate policy.

e Paying their fair share of the costs of climate-related damag-
es and climate change adaptation—including the costs asso-
ciated with wildfire prevention, suppression, and recovery.

Additional Policies to Limit Harms
from Wildfires

Even with improved corporate accountability, wildfire resilience-
building needs are vast and must be better supported by existing
programs and policies, as well as new ones in each of the catego-
ries below.

Rapidly Reducing Heat-Trapping Emissions

Robust action to reduce global heat-trapping emissions will both
lower future wildfire risk and deliver numerous public health
and economic benefits. The United States must implement just
and equitable solutions that fulfill its commitments to, at a mini-
mum, reduce its heat-trapping emissions to 50 to 52 percent
below 2005 levels by 2030, and to achieve net-zero emissions

Wildfire resilience-building
needs are vast and must be
better supported by state
and federal policies and
programs.

no later than 2050.° Implementing the 2022 Inflation Reduction
Act and enacting strong carbon pollution and methane standards
will be critical to meeting those commitments, as will enacting
additional policies to reduce emissions.”

Reducing Human-Ilgnited Wildfires

The majority of wildfires in western North America are ignited
by people and by electricity infrastructure (Balch et al. 2017;
Coogan et al. 2020). Congress and states should pass legislation
directing utility companies to plan and implement measures
that prevent energy infrastructure from sparking fires while also
engaging communities, protecting ecosystems, and ensuring the
continued functioning of critical equipment. Federal, state, and
local governments should also incentivize upgrades to existing
properties in fire-risk zones—such as the creation of defensible

FIGURE 4. The Top 88 Carbon Producers’ Contribution to Burned Forest Area
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By making the climate of western North America more fire prone, emissions traced to the world’s 88 largest fossil fuel producers and cement manu-
facturers contributed 37 percent of the total forest area burned in the region since 1986 (the earliest year for which reliable burned-area estimates
are available). Observations show that, across the region, 53.0 million acres of forested land has burned since 1986. Nearly 19.8 million acres of that

burned area is attributable to emissions traced to the 88 carbon producers.

SOURCE: DAHL ET AL. 2023.
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The 2021 Dixie Fire burned nearly 1 million acres in Northern California, including much of Lassen Volcanic National Park. Investing in the health

of western forests is critical to building resilience to wildfires.
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space,® the use of fireproof materials, and the adoption of the
latest building codes.

Increasing Resources for Forest Health

To help restore the health of western forests after a century of
aggressive fire suppression, Congress must allocate and sus-
tain funding for identifying at-risk forests and scaling up for-
est treatments, such as thinning and prescribed burning, that
can reduce the spread and severity of fires.” Moreover, federal
and state agencies should work to reduce barriers to the use of
prescribed fire, including by Indigenous communities that have
long used such fires for cultural and ecological purposes. As part
of these efforts, government agencies and officials responsible
for developing and implementing forest management strategies
must respect tribal sovereignty, traditional ecological knowl-
edge, cultural traditions, and local input (Clark, Miller, and
Hankins 2022).
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Protecting Community Health and Safety

Public health campaigns, programs, and policies are critical

to addressing the direct and indirect threats wildfires pose to
human safety and well-being, particularly for people who are
young, elderly, or pregnant; who work outdoors; or who have
pre-existing health conditions. To reduce potential exposure

to wildfire and smoke, Congress should pass legislation direct-
ing agencies to improve wildfire behavior and smoke models

as well as improve real-time safety communications to the public,
local officials, and wildland firefighters."° Local and state govern-
ments should also create robust water-monitoring systems and
subsidize at-home water testing and treatment to ensure post-
wildfire water safety.

State and local laws and zoning regulations are critical to
reducing these dangers by placing limits on further development
in the wildland-urban interface and investing in safe, affordable
housing elsewhere. Lawmakers must ensure that fire insurance



Emissions from the products of fossil
fuel companies have fundamentally
reshaped the climate of western North
America and left behind a scarred,

charred landscape.

policies are transparent and affordable and should educate
consumers on reducing insurance costs by adopting wildfire
mitigation measures. In places where fire risks are increasingly
untenable, public officials should engage communities directly
in planning for their future, which, if they choose, could include
just, equitable relocation to safer places.

Advancing, Tracking, and Coordinating
Equitable Investments

Wildfire impacts often fall most heavily on people, households,
and communities with the fewest resources to cope. In line with
the Biden administration’s Justice40 initiative," both pre- and
post-fire federal investments must prioritize these communi-
ties as well as others that have long been marginalized. Federal
agencies should also ensure that low-resourced communities are
not burdened by difficult federal funding matches or reporting
requirements. At the same time, states should prioritize these
communities while building capacity to receive and distribute
funding and to execute programs. Both federal and state agen-
cies must ensure adequate funding for full tribal participation

in planning, policymaking, and implementation when it comes
to wildfire resilience investments (STACCWG 2021). To ensure
the efficacy of resilience investments, the federal Wildland Fire
Mitigation and Management Commission must swiftly develop
and implement a comprehensive framework for coordinating
fire-risk reduction measures across jurisdictions.

Conclusion

While countries and consumers have some responsibility for
climate change and its impacts, fossil fuel companies can and
should be held accountable for climate harms. Beginning in
the 1960s, major fossil fuel companies and industry associations
knew that the use of fossil fuels would negatively affect Earth’s
climate (Franta 2018). Despite this knowledge, companies have
operated campaigns of disinformation and deception about the
causes and science of climate change and worked hard to block
meaningful climate action.

Communities around the world are taking to the courts to
hold fossil fuel producers accountable for their deliberate de-
ception and for harms that were foreseen and preventable. This

accountability is particularly important in cases where those
who have contributed least to the world’s rising heat-trapping
emissions are bearing the brunt of the consequences. The quan-
tification of the fossil fuel industry’s contributions to increasing
fire-danger conditions and burned forest area described in this
paper suggests that there may be legal grounds for pursuing ac-
countability from the fossil fuel industry for wildfire impacts,
risk reduction, resilience building, and hazard mitigation.

Emissions from the products of fossil fuel companies have
fundamentally reshaped the climate of western North America
and left behind a scarred, charred landscape in which people,
their communities, and the ecosystems that enable their exis-
tence are suffering. To date, the general public has been foot-
ing the bills for preparing for, putting out, and rebuilding after
wildfires, while fossil fuel producers rake in billions of dollars in
profits (Halper 2023). Having long fanned the flames, the fossil
fuel industry must start paying its fair share.

Methodology

This analysis used a combination of observational data and mod-
eling to determine the contribution of the big 88 to observed
changes in VPD and burned forest area in western North Amer-
ica. First, a global energy-balance carbon-cycle model was used
to simulate the change in global average temperature since 1900
under two different scenarios, one including the carbon dioxide
and methane emissions of the big 88 and one excluding those
emissions. This yielded an estimate of how much the emissions
associated with those producers contributed to the rise in global
average temperature since 1900. Next, observational data and a
suite of 28 global climate models were used to determine how
increases in global average temperature were related to VPD

in the forested lands of western North America. The contribu-
tion of the big 88 to regional VPD change since 1901 was then
determined by multiplying their contribution to global average
temperature change by the relationship between global aver-
age temperature and VPD. Finally, observational data from 1986
through 2021 were used to model the relationship between VPD
and burned forest area. This relationship was then applied to the
VPD change contributed by emissions from the big 88, which
yielded an estimate of the contribution of these companies to
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cumulative burned forest area in western North America. Note
that emissions data from the big 88 were only available through
2015 at the time of analysis. Emissions from the big 88 were
therefore held constant over the period from 2015 to 2021. For
the full methodology, see Dahl et al. (2023).

Limitations and Caveats

This analysis was limited to forested areas because the relation-
ship between VPD and burned area is stronger for forested ar-
eas than for other ecosystems in the western United States and
southwestern Canada. And while there have been many factors
that have driven changes in wildfire behavior and risk in recent
decades—including widespread fire suppression, the loss of In-
digenous burning practices, and population growth in wildfire-
prone areas—this study focused solely on the impact of warming
temperatures on increases in VPD and burned forest area.
Finally, the relationships between global average temperature,
VPD, and burned forest area may not hold if one were to look at
smaller subregions of the study area.
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Dahl is a principal climate scientist, Carly Phillips is a research
scientist, Alicia Race is a state resilience policy advocate, Shana
Udvardy is a senior climate resilience policy analyst, and J. Pablo
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Endnotes

1.  Consistent, reliable burned-area estimates across western North
American are only available starting in 1986.

2. The observational data showed a positive relationship between
global average temperature and regional March-September VPD
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0f 0.99 hPa/°C or 13.4%/°C. All CMIP6 models also showed a posi-
tive relationship between global average temperature and regional
March-September VPD, with a 28-model mean of 0.81 hPa/°C (IQR
0.53-1.05 hPa/°C) or 12.9%,/°C.

3. See https://www.eenews.net/articles/biden-fails-to-fulfill-pledge
-on-climate-lawsuits.

4. The Paris Agreement is an international treaty on addressing cli-
mate change. See https://unfccc.int/process-and-meetings/the
-paris-agreement.

5. For more information on scope 1, 2, and 3 emissions, see https://
ghgprotocol.org/sites/default/files/standards_supporting/FAQ.pdf.

6.  See https://www.whitehouse.gov/briefing-room/statements
-releases/2021/04/22 /fact-sheet-president-biden-sets-2030
-greenhouse-gas-pollution-reduction-target-aimed-at-creating
-good-paying-union-jobs-and-securing-u-s-leadership-on-clean
-energy-technologies/.

7. Additional policies must advance clean electricity, energy efficiency,
zero-emissions vehicles, mass transit, electrification of buildings
and industrial processes, and healthy soils and forests (Baek et al.
2021; Pinto de Moura 2022).

8.  Structural ignitability and defensible space, an area around a
structure that is designed to reduce fire risk, are key components
of protecting properties from wildfire. For more information, see
https://csfs.colostate.edu/wildfire-mitigation/protect-your-home
-property-from-wildfire/.

9. Efforts to identify at-risk forests include the US Forest Service’s
10-year wildfire crisis strategy. See https://www.fs.usda.gov
/managing-land/wildfire-crisis.

10. See H.R.550, FIRE Act of 2023, www.congress.gov/bill/118th
-congress/house-bill/550; https://www.usfa.fema.gov/downloads
/pdf/publications/wui-issues-resolutions-report.pdf; H.R.369,
NIST Wildland Fire Communications and Information Dissemina-
tion Act, www.congress.gov,/bill/118th-congress/house-bill/369.

11. See the White House Justice40, A Whole-of-Government Initia-
tive, www.whitehouse.gov/environmentaljustice /justice40/.
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