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Wildfires are bigger, burn longer, cause  more damage, and 
kill more people than before.
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Homes built on fire-prone lands increase risk and cost.
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Wildfires Are Bigger
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http://www.nifc.gov/fireInfo/fireInfo_stats_totalFires.html

• Acres burned per fire has 
doubled since the 1990s.

• Fires also burn twice as 
long.
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Wildfire Season is Longer
• In the western U.S., the 

average fire season is 84 
days longer than in the 
1970s.

• Globally, the length of the 
fire season increased 19% 
between 1979-2013, or by 
about one month.
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+84 days

Westerling, A. 2016. Increasing western US forest wildfire activity: sensitivity to changes in the timing of spring. Philosophical Transactions of the Royal Society B. Available online: 
http://rstb.royalsocietypublishing.org/content/371/1696/20150178?ijkey=fd3b263a8f7fb43890a4a6f114aba9a21dbfe721&keytype2=tf_ipsecsha#F1
Jolly, M., Cochrane, M., Freeborn, P., Holden, Z., Brown, T., Williamson, G., and Bowman, D. 2015. Climate-induced variations in global wildfire danger from 1979-2013. Nature 
Communications. 6. Available online: https://www.nature.com/articles/ncomms8537 7
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More Communities Are Impacted by Wildfire
• Since 2010, more than 

35,000 structures have 
been lost to wildfire.

• In the 2000s, the average 
was 2,300/year.

• From 2010-2017, the 
average was 4,300/year.

• From 2000-2016, more than 
3,000 U.S. communities 
had a 100+ acre wildfire 
within 10 miles of town.

Derived from National Incident Coordination Center Annual Reports: https://www.predictiveservices.nifc.gov/intelligence/intelligence.htm. If you remove 2017 from the average, and just look at 
2010-2016, losses average 3,300/year. 
https://headwaterseconomics.org/wildfire/homes-risk/communities-wildfire-threat/
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Insurance Losses Are Rising

2017 losses were $17 
billion.

Losses in California alone 
exceeded $12 billion.

2017 Munich Re, Geo Risks Research, NatCatSERVICE. Available online: 
http://natcatservice.munichre.com/overall/1?filter=eyJ5ZWFyRnJvbSI6MTk5NSwieWVhclRvIjoyMDE2LCJldmVudEZhbWlseUlkcyI6WzddLCJmb2N1c0FuYWx5c2lzSWQiOjcsImZvY3VzQW5h
bHlzaXNBcmVhSWQiOjQ0fQ%3D%3D&type=1
California Dept. of Insurance. Press Release. January 2018. http://www.insurance.ca.gov/0400-news/0100-press-releases/2018/release013-18.cfm
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Danger Is Increasing
• Average firefighter fatalities 

rose from 9 per year in the 
1970s to 19.3 in the 2000s.

• In the 2017 California 
wildfires, there were 45 
civilian fatalities. 
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http://www.nifc.gov/safety/safety_HistFatality_report.html
NWCG. 2017. Risk Management Committee Resources. Fatalities, Entrapments and Serious Accident Summary for 2017. Available online: 
https://www.nwcg.gov/sites/default/files/committee/docs/rmc-sg-2017-d.pdf 10
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Federal Suppression Costs Are Soaring

Hoover, K. 2017. Congressional Research Service. Available online: https://fas.org/sgp/crs/misc/R45005.pdf
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Most of the Forest Service Budget Goes To Firefighting

http://www.fs.fed.us/sites/default/files/2015-Fire-Budget-Report.pdf
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Fire Borrowing Impacts Forest Management
From 2000-2015, the U.S. Forest 
Service: 

Gained
+114% fire staff

Lost
-64% land management planning
-39% forest management staff
-28% facilities
-28% recreation, heritage, wilderness
-24% vegetation management
-18% wildlife and fish management

The Forest Service must take money from other departments to pay for rising firefighting costs: http://www.fs.fed.us/sites/default/files/2015-Fire-Budget-Report.pdf
Note: +114% change figure is based on 1998 to 2015. All others are for 2000-2015.  
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Federal Agencies Pay Majority of Firefighting Costs

Not Local Governments Making Land Use Decisions
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“ If state and local agencies became more 
financially responsible for WUI protection, it 
would likely encourage these agencies to more 
actively implement land use regulations that 
minimize risk to people and structures from 
wildfire.”

U.S. Department of Agriculture 
Office of Inspector General, 2006

http://www.usda.gov/oig/webdocs/08601-44-SF.pdf
15
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Trends
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The problem is likely to get worse in the future.
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Current Trends Make The Problem Worse
Warming 
Climate Denser Forests More Human 

Ignitions
More Homes in 

Harm’s Way

A Bigger 
Wildfire 
Problem
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• Since 2000, 75% of forests in the Western 
U.S. have become significantly drier.

• The frequency of large fires is tied to 
earlier snowmelt and longer fire season.

• Climate change accounts for more than 
half of the increase in area burned since 
1985.

• Fire suppression cost increases from 
climate change are estimated to be $800 
million to $2 billion per year by mid-century

Abatzoglou, A. and Williams, A.P. 2016. Impact of anthropogenic climate change on wildfire across western US. PNAS. Available online: http://www.pnas.org/content/113/42/11770.full#ref-5
Westerling AL (2016) Increasing western US forest wildfire activity: Sensitivity to changes in the timing of spring. Philos Trans R Soc Lond B Biol Sci 371(1696):20150178.

Warming 
Climate
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• A century of fire suppression has led to 
an accumulation of fuels in many 
ecosystems.

• In many places, the infill of younger trees 
and accumulation of dead trees facilitates 
extreme fire behavior.

• This pattern makes fire response more 
difficult and dangerous.

Schoennagel, T. et al. 2017. Adapt to more wildfire in American forests as climate changes. PNAS. http://www.pnas.org/content/early/2017/04/11/1617464114

Denser Forests
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• 84% of all wildfires are 
started by humans.

• Human-ignited fires occur 
more frequently throughout 
the year, tripling the length 
of the fire season.

• Human-ignited fires are 
most common in the 
wildland-urban interface.

Balch, J., Bradley, B., Abatzoglou, J., Nagy, C., Fusco, E., and Mahood, A. 2017. Human-started wildfires expand the fire niche across the US. PNAS. Available online: 
http://www.pnas.org/content/114/11/2946

More Human 
Ignitions
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Wildland-Urban 
Interface: 
The area where houses and 
other human development 
meet or intermingle with 
wildland vegetation.

Martinuzzi, Sebastiín; Stewart, Susan I.; Helmers, David P.; Mockrin, Miranda H.; Hammer, Roger B.; Radeloff, Volker C. 2015. The 2010 wildland-urban interface of the conterminous United 
States. Research Map NRS-8. Newtown Square, PA: U.S. Department of Agriculture, Forest Service, Northern Research Station. 124 p. https://www.nrs.fs.fed.us/pubs/48642.
Radeloff, V., Hammer, R., Stewart, S., Fried, J., Holcomb, S., McKeefry, J. 2005. The wildland-urban interface in the U.S. Ecological Applications. 15. 799-805.

More Homes in 
Harm’s Way
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The Wildland-Urban Interface Is Growing
• As of 2010, 34% of single-

family homes in the U.S. are 
in the WUI.

• The WUI is the fastest 
growing land use type in the 
conterminous U.S.

• Since 1990, 60% of new 
homes in California, 
Washington, and Oregon 
have been built in the WUI.

• Nearly half of the West’s 
population lives in the WUI.

Martinuzzi, Sebastiín; Stewart, Susan I.; Helmers, David P.; Mockrin, Miranda H.; Hammer, Roger B.; Radeloff, Volker C. 2015. The 2010 wildland-urban interface of the conterminous United 
States. Research Map NRS-8. Newtown Square, PA: U.S. Department of Agriculture, Forest Service, Northern Research Station. 124p. https://www.nrs.fs.fed.us/pubs/48642. 
Radeloff, V.C. et al. 2017. Rapid growth of the US wildland-urban interface raises wildfire risk. PNAS 115(13): 3314-3319. www.pnas.org/cgi/doi/10.1073/pnas.1718850115. 
Hammer, R., Radeloff, V., Fried, J., and Stewart, S. 2007. Wildland-urban interface housing growth during the 1990s in CA, OR, and WA. Int’l Jr. of Wildland Fire. Available online: 
https://www.researchgate.net/publication/228671575_Wildland-urban_interface_housing_growth_during_the_1990_in_California_Oregon_and_Washington.  

Photo: FEMA- Andrea Booher
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The Potential for More Homes in the WUI Is Great

• Only 16% of the WUI in the 
West is developed

• 84% of the WUI in the West 
is undeveloped

If WUI is defined as “private land within 500 meters  (1/3 mile) of forested federal land:” http://headwaterseconomics.org/interactive/wui-development-and-wildfire-costs
Radeloff, V.C. et al. 2017. Rapid growth of the US wildland-urban interface raises wildfire risk. PNAS 115(13): 3314-3319. www.pnas.org/cgi/doi/10.1073/pnas.1718850115 24
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Solutions

https://headwaterseconomics.org
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There is no single solution, but land use planning 
is a critical piece of the puzzle.

26
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Fuel 
Treatments

Land Use Planning

Landowner 
Education

Many Actions Are Needed to Become Fire Adapted

27
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Voluntary Landowner Programs Help

Small changes to areas around 
homes can reduce vulnerability 
to wildfire.

Programs include:
• Firewise USA
• Ready! Set! Go!
• Fire Adapted 

Communities Learning 
Network

Participation is voluntary and 
requires ongoing maintenance.

Firewise USA: https://www.nfpa.org/Public-Education/By-topic/Wildfire/Firewise-USA
Ready! Set! Go: http://www.wildlandfirersg.org/
FAC Learning Network: https://fireadaptednetwork.org/

Image: Firewise USA-- https://www.nfpa.org/Public-Education/By-topic/Wildfire/Firewise-USA/The-ember-threat-and-the-home-ignition-zone
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Fuel Treatments Are Most Effective Around Communities

To protect homes, fuel 
treatments are most effective 
when in the immediate vicinity 
of structures.

Finney, M.A., and J. D. Cohen. 2003. Expectation and Evaluation of Fuel Management Objectives. USDA Forest Service Proceedings RMRS-P-29.

Image: NFPA- https://www.youtube.com/watch?time_continue=4&v=vL_syp1ZScM 
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Fuel Treatments Aren’t Enough
We can’t treat all of the 
acreage.
• From 2001-2015, almost 17 

million acres of federal land 
received mechanical 
treatment

• This is less than 4% of all 
Forest Service and BLM 
lands.

• During the same time period, 
over 101 million acres 
burned

Forests only account for 
40% of acreage burned 
since 1984.
• The majority of fires are 

grassland and shrubland

Tania Schoennagel, T., J. Balch, H. Brenkert-Smith, P. Dennison, B. Harvey, M. Krawchuk, N. Mietkiewicz, P. Morgan, M. Moritzh, R. Rasker, M. Turner, C. Whitlock. 2017. “Adapt More to 
Wildfire in Western north American Forests as Climate Changes. www.pnas.org/cgi/doi/10.1073/pnas.1617464114.  Forest Service and BLM acreage from U.S. Geological Survey, Gap 
Analysis Program. 2016. Protected Areas Database of the United States (PADUS) version 1.4.
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Most WUI Disasters Happen Because of Embers

Most WUI disasters happen 
under extreme conditions, 
when embers are blown miles 
ahead of fire lines and ignite 
combustible structures.

Fuel breaks are less effective 
under extreme conditions 
unless structure ignitability is 
also mitigated.

Homes can be made safer by 
using ember-resistant 
materials and techniques.

Finney, M.A., and J. D. Cohen. 2003. Expectation and Evaluation of Fuel Management Objectives. USDA Forest Service Proceedings RMRS-P-29. 

Wenatchee Valley Firefighters– Sleepy Hollow Fire 2015
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“Mandatory zoning and building 
regulations may be needed to compel 
landowners to take the actions 
necessary to protect their homes and 
property from wildfire.”

U.S. Department of Agriculture 
Office of Inspector General, 2006

http://www.usda.gov/oig/webdocs/08601-44-SF.pdf
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Community Planning Assistance for 
Wildfire (CPAW) helps communities 
better plan the wildland-urban interface. 

• Offers free land use planning assistance to 
communities.

• Communities participate voluntarily and local 
jurisdictions determine whether to adopt 
recommendations. 

• CPAW is funded by the US Forest Service and 
private foundations.

Helping communities better plan the wildland-urban interface.   │  www.planningforwildfire.org

33
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Examples of Land Use Planning Tools to Reduce Risk
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Land Use Planning Strategies Are Diverse
Typical WUI Development Example Safer WUI Development
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Land Use Planning Strategies Are Diverse

Open space with trail 
creates fuel break and 
neighborhood amenity

Clustering homes can 
allow more density

Landscaping code 
requires defensible space

Multiple entry points 
for emergency 

access 

Building codes 
require ignition-

resistant structures
36
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CPAW Provides Communities With:
Land Use 
Planning

Risk 
Assessments

Capacity 
Building

Research & 
Science

Community-specific land 
use planning 

recommendations.

Maps and identifies 
areas of concern. 

Workshops, trainings 
and webinars.

Data and custom 
research.

37



https://headwaterseconomics.org

CPAW Has Worked With 26 Communities
Arizona
Flagstaff

California
Mammoth Lakes
San Diego

Colorado
Boulder County
Huerfano County
San Luis Valley
Summit County

Idaho
Boise

Minnesota
Bemidji

Montana
Lewis & Clark 
County
Missoula County
Park County

New Jersey
Township of Ocean

New Mexico
Los Alamos
Santa Fe
Taos County

Oregon
Ashland
Bend
Sisters
Wasco County

South Dakota
Deadwood

Tennessee
Pigeon Forge

Texas
Austin

Washington
City of Chelan
Chelan County
Wenatchee

38
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CPAW Example: Summit County, Colorado
Improvements include:
• Shift from hiding homes in the trees to 

requiring defensible space
• Planning documents now incorporate wildfire 

as a risk
• Subdivisions not approved without 

defensible space 

https://planningforwildfire.org/project/summit-county-colorado/
39
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CPAW Example: Chelan, Washington

Improvements include:
• City and county adopting WUI Code that 

requires:
• wildfire-resistant building materials and 

practices 
• access requirements
• appropriate landscaping 

• Outreach and feedback with building 
industry

https://planningforwildfire.org/project/city-chelan-washington/
https://planningforwildfire.org/project/chelan-county-washington/
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CPAW Example: Missoula, Montana
Improvements include:
• First time county has 

consistent definition and 
maps of WUI across all 
lands

• New risk assessment 
developed through 
partnership with USFS 
Rocky Mountain Research 
Station

• Maps help land use 
planners determine if more 
information is needed for 
development applications

https://planningforwildfire.org/project/missoula-county-montana/
41
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“ Missoula County is moving forward 
in a very positive direction relative 
to dealing with fire, both wild and 
introduced, on the landscape. Our 
efforts would not be possible, or be 
as effective, without CPAW.”

Pat O’Herren, 
Chief Planning Officer, Missoula County, MT
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Other Ideas
• Shift more of the fire 

suppression costs to the local 
level

• Require disclosure of fire risk to 
potential home buyers

• Purchase land and development 
rights to steer growth away 
from fire-prone areas

• Refuse to risk firefighter safety

Rasker, R. 2015. Resolving the Increasing Risk from Wildfires in the American West. Solutions Journal. https://www.thesolutionsjournal.com/article/resolving-the-increasing-risk-from-wildfires-
in-the-american-west/. See also https://headwaterseconomics.org/wildfire/solutions/reducing-wildfire-risk/. 43
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