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Executive Summary 
Just as Californians must live with earthquake 
risk, we must live with wildfires. These wildfires, 
shaped by ignitions, climate, and fuels, are likely 
to become more frequent and severe with climate 
change. The 2017 experience of the largest and 
most damaging wildfires in California history and 
ongoing destructive fires in 2018 provide a 
window of opportunity for learning to better 
coexist with wildfire. But both governments and 
people tend to adopt only short-term responses 
that don’t necessarily reduce risk effectively. 
Instead of focusing on traditional approaches like 
fighting fires and fuels management, we must 
make existing housing safer, develop future 
communities that avoid or accommodate our fire-
prone landscapes, and emphasize evacuation 
planning and education.  
 
Living with Wildfire 
Wildfire has been an integral part of California 
ecosystems for centuries.1 But the area of the 
wildland-urban interface (WUI) where houses 
intermingle with wildlands increased by almost 
20% between 1990 and 2010, with more than one 
million homes added in these fire-prone areas.2 
Moreover, climate change will likely increase the 
frequency and severity of wildfire in many 
regions. As a result of this increased risk, we must 
consider creative policy solutions that move 
beyond fighting fires and managing fuels.  
 
We must learn to live with wildfire, like we live 
with earthquakes. We readily understand that 
earthquakes are inevitable and we take actions as 
individuals and as a society to reduce their 
impacts. For example, we require earthquake-safe 
construction of homes and public buildings, we 
emphasize mapping of earthquake faults, and we 
practice “Duck, cover, and hold” in response to 
earthquakes. With fire, there remains instead a 

sense that fires are preventable or something that 
we can fight. We may be able to reduce the size or 
severity of many fires and sometimes protect 
infrastructure, but high intensity fires will 
continue to happen under the right conditions. 
And these conditions are more likely to occur in 
the next decade as temperatures rise. 
 

 
Photo Credit: Ethan Turpin. 
http://www.ethanturpin.com 
 
Fires in California  
Analysis of historic fire regimes through tree rings 
and other methods shows that the forests, 
shrublands, and grasslands of California all 
experienced regular fire in the past. Nearly a third 
of homes in California are now in these WUI areas 
where fire is a natural phenomenon. Fires, like 
earthquakes, are going to happen; we just don’t 
know exactly when and where. Scientists do know 
that how large, severe, and frequent fires are in 
these landscapes depends on multiple factors, 
such as ignitions, climate, and fuel.  
 
For many decades, ignitions - and reducing 
ignitions - were the focus of much public and 
government attention on reducing fire risks. 
Smokey Bear chided, “Only you can prevent 
forest fires”.3 Indeed, ignitions play a role in 
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determining when fires occur.4 However, whether 
ignitions translate into fires that spread to larger 
areas with substantial losses of vegetation and 
risks to human infrastructure, depends strongly 
on the weather and fuel conditions at the time of 
ignition.   
 
Large and more frequent fires can occur when 
high temperatures and lack of precipitation 
combine to create fuels that are dry and highly 
flammable.5,6 And they are exacerbated by winds. 
Santa Ana and sundowner wind conditions, which 
occur when warm, dry air from inland regions 
descends to the coast, are often associated with 
the largest most catastrophic fires, particularly in 
southern California.7 Northern California also 
experiences similar extreme winds, such as those 
that drove the devastating Tubbs Fire last year.8 
  
Fires depend not only on how dry the fuels are but 
also on the amount and structure of fuels. For 
example, in a dense forest where understory 
plants connect fuels on the ground to the tops of 
trees, fires may be more intense. In contrast, open 
areas with less vegetation may impede the spread 
of fire.  Regular low intensity fires in some forests 
can reduce fuels on the ground and consequently 
reduce the likelihood of high intensity fires. The 
last century’s focus on suppressing fires has 
contributed to more severe forest fires by allowing 
the buildup of fuels.9 
 
Climate change will make fires worse 
Temperatures throughout California are expected 
to rise in the next decades, leading to drier fuels, 
longer fire seasons, and more hot days with 
extreme fire risk. State-of-the-art climate 
projections, such as those used for the most 
recent Climate Impact Assessment,10 estimate that 
annual average daily temperatures are expected to 
increase by 3-5°C in the next few decades in 
Southern California. Increasing temperatures 
increase how fast fuels dry out. In mountainous 
parts of California, increasing temperatures also 
cause snow to melt earlier in the year, lengthening 
the summer fire season.11 The number of days 
with extreme temperatures, when fire risks are 
especially high, is also expected to double by 
2050.   
 
How precipitation in the form of rain or snow will 
change is less clear. Projections show relatively 

modest changes in average precipitation 
(including both increases and decreases 
depending on the region of California). Extreme 
rainfall events, which contribute to post-fire 
flooding, erosion, and even debris flows, are 
expected to increase in frequency and intensity.12 
Taken together, these changes in climate are 
likely to increase the length of the fire season, fire 
size and fire severity, and the impacts of fire for 
much of the state.13,14   
 
Right after fires is the time to make changes 
The year 2017 had both the largest wildfire in 
recorded California history, the Thomas Fire, and 
the most damaging California fire, the Tubbs fire, 
which burned more than 5,000 structures. 
Moreover, five of the twenty most destructive fires 
occurred in 2017. In response, the California state 
legislature is considering at least 57 bills related to 
wildfire.15 Our research shows that this is typical; 
governments respond to wildfire quickly and 
decisively.16 
 
But people and governments don’t always 
respond in ways that reduce the risk most 
effectively. Instead of long-term changes, they 
tend to take actions that reduce risks in the short 
term and they don’t allocate resources to places 
that need them most.17 For example, they place 
fuels management projects close to places that 
have had recent wildfires because public interest 
is high. These are often places at reduced risk of 
wildfire in the short term compared to places that 
haven’t just had a wildfire. And most responses to 
fire are focused on suppression and fuels 
management, rather than also emphasizing other 
policy responses. More than 94% of the FY2017 
CAL FIRE budget was allocated to suppression.18  
 
Suppression and fuels management alone 
can’t solve the wildfire problem 
There is evidence that fuels treatments such as 
controlled burns, vegetation clearing, thinning, 
and fire breaks can sometimes reduce fire severity 
and limit the size of fires.19,20 It is important to 
recognize, however, that fuel treatments will not 
eliminate fires. If fuels are dry enough and 
temperatures and winds are high, fires will 
spread.21,22,23  
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Fuels treatments are like taking vitamin C and 
exercising to strengthen your immune system; 
these actions can reduce the effects of a virus and 
sometimes even prevent sickness, but they will 
not guarantee health. A virulent virus or just too 
much exposure means that you will still 
sometimes get sick, and sometimes very sick. And 
fuels treatments, like exercise, need to be 
maintained over time. Vegetation regrows 
following fuels treatments, so the effectiveness of 
treatments diminishes - often within five to ten 
years. Fuels treatments are also expensive, with 
estimated costs of more than $2,500 per acre in 
the 2007 Forest Management Plan for Tahoe 
National Forests. These costs can certainly be 
worthwhile for strategically placed fuels 
treatments because they can help to reduce risks. 
Ongoing advances in fire hazard mapping will 
help inform where and how often to perform fuels 
treatments on different landscapes. But fuels 
treatments will not eliminate fires, nor the 
potential for severe fires and the substantial losses 
associated with them.  
 
Strategies for Living with Wildfire 
Addressing the wildfire problem will require 
policy solutions that reflect a shift in perspective 
from fighting to coexisting with wildfire.24 Homes 
and people are the primary reason we care about 
burning landscapes. Protecting them requires 
strategic thinking about how to reduce the risks of 
loss to human life and infrastructure when fires 
occur. Reducing these losses will require 
reconsidering how and where we build and how 
we manage the WUI, including retrofitting 
structures to make them less flammable, 
encouraging fire-resistant development, and 
improving evacuations. 
 
Reducing incentives to locate in the WUI: We 
need to motivate local decision makers to support 
safer and more sustainable development - 
recognizing that fire is inevitable in their 
community. The relative lack of disincentives to 
develop in risky areas that comes from state and 
federal payments for suppression and losses 
ensures that local decisions will continue to 
promote the disasters for which we all pay. And 
we need to make sure that people begin to pay the 
costs for living in fire-prone landscapes. Rather 
than encouraging development by guaranteed fire 
insurance25 and publically funded fire 

suppression, we need to ensure that 
prospective homeowners can make informed 
decisions about the risks they face in the WUI.  
 
Retrofitting existing housing stock: While local 
Fire Safe Councils and Community Wildfire 
Protection Plans (CWPPs) emphasize fuels 
reduction, this ignores the substantial potential to 
reduce vulnerabilities of homes to ignition during 
a wildfire. Homes often ignite and burn due to 
flying embers from a burning landscape relatively 
far from the structure itself. There is a crucial 
need for retrofits of existing structures, such as 
replacing wood roofing and screening attic vents, 
which are cost-effective ways to reduce home 
losses.  
 
Creating more sustainable future development: 
Building new homes on fire-prone landscapes 
increases our exposure and the risk of losses. 
Expansion into the WUI also alters future fire 
probabilities themselves, and greatly limits use of 
fire as a land management tool. Because nearly all 
fire-related decisions hinge on where and how we 
build our communities, future development must 
be done in a more deliberate and sustainable way. 
California has begun to link fire-related building 
codes to the state’s Fire Hazard Severity Zone 
maps.25 This may not be enough. Future 
development also needs to be guided by what we 
have learned from other natural hazards, like 
earthquakes and landslides. A first principle is to 
concentrate structures in the lower hazard 
portions of the landscape and avoid the highest 
hazard areas. Further, when we do develop in the 
fire prone areas, we need to consider how 
neighborhood design will impact what happens 
when a fire does occur. We can achieve safer 
spatial layouts for neighborhoods (e.g., buffering 
with non-flammable features like orchards) and 
ease defense by fire fighters (e.g., clustering 
homes). Currently, land use planning does not 
recognize these concerns, and we all pay the price 
for it. 
 
Improving evacuation planning, education, and 
warning systems: Regardless of where people end 
up living, we will eventually be faced with 
evacuation due to inevitable wildfires. Better 
evacuation planning is therefore needed, as is 
communicating these plans to the general public. 
Evacuation planning can begin with spatial land 
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use planning that accounts for multiple exit routes 
and careful municipal plans. But it must extend to 
early education about evacuation. At present, 
most people simply assume that they will be 
informed when an evacuation is necessary, along 
with where exactly to go. Instead, they must know 
in advance how to respond to wildfire. Even when 
evacuation planning is extensive and the public is 
well educated about their options, there must be 
evacuation-warning systems that are robust (e.g., 
redundant technologies) and that the public 
understands (e.g., clear categories and 
consequences, and multimedia modes that are 
accessible to the diversity of cultural, educational 
and socio-economic backgrounds that make up 
local communities). Education and warning must 
also address the many consequences of fire 
beyond home and infrastructure loss, including 
health impacts of exposure to smoke, and post-
fire flooding and landslide risk.  
 
We have a great deal to learn from other inevitable 
natural hazards. From seismic planning to 
earthquake retrofitting to education campaigns, 
following the roadmap we use for earthquakes can 
move our response to wildfire from reactive 
fighting to comprehensive preparedness. With 
policy changes to facilitate less risky decisions 
about where and how we build our communities, 
we can better coexist with wildfire. We need to 
shift our perspective so that local governments 
and individuals share responsibility in meaningful 
and constructive ways. Increasing wildfires - in 
number, size, and severity - may be inevitable. 
However, increasing home losses, fatalities, and 
costs are not. 
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