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Impact on other programs 1995-2014
http://www.fs.fed.us/sites/default/files/media/2014/34/nr-firecostimpact-082014.pdf

• By 2014, 51 percent of USFS expenditures 
were related to wildfire management.

• Results on other programs

– Veg & watershed management -22% 

– Facilities -67% 

– Roads -46%

– Deferred maintenance -95%

http://www.fs.fed.us/sites/default/files/media/2014/34/nr-firecostimpact-082014.pdf


Background

• Cohesive Strategy 3 goals

– Fire adapted Communities

– Resilient Landscapes

– Wildfire Response

• Community protection is a strong driver of 
wildfire response and associated cost.

• Policy that > 50 percent of fuel treatment 
investments go to treatment in the WUI .



Background

• Between 2002 - 2011 insured home losses 
totaled $7.9 billion (US).  

• >450 percent increase over previous decade.
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System Trends

• At the national scale trends and feedback loops 
suggest increasing demand for wildfire 
suppression, associated spending, loss of homes, 
and reduced resilience of natural ecosystems. 

• However, there are local and even regional 
systems (e.g. Southeastern US) where large fire 
trends appear to be relatively stable.

• What are the conditions under which these areas 
have learned to live with fire and are they 
transferrable? 



Humans are inherently poor risk 
managers

• Behavioral economics and decision science have 
demonstrated numerous biases and errors that 
lead to inconsistent and irrational decisions. (see 
for example Kahneman and Tversky, Ariely, and 
Gilbert).

• Many of these biases have been confirmed within 
fire management.

• Risk assessment requires structured analytical 
decision tools.

• Risk = Probability X Consequence.



Mitigation Opportunities

• Range of mitigation opportunities that vary in 
terms of:

– Primary risk factor that is targeted

– Jurisdictional responsibility

– Cost 

– Effectiveness



Structured Risk Mitigation Model



Lessons from the Fourmile Canyon Fire Review (Graham et al. 2011)



Fourmile Fire Review
Boulder Colorado, Sept 2010

• Escaped trash burn on Sept 6, 2010 under 
extreme fire weather.

• 5700 acres most burned during first 12 hours.

• 162 of the 474 homes within the fire 
perimeter were destroyed. 

• 83% of homes burned by surface fire

• $220 million in insured loss – largest loss in 
Colorado history at the time.







Fourmile Fire Fuels

• Approximately 600 ac of fuel treatments 
within the perimeter at a cost of $1 million.

• Little to no treatment of surface fuels.

• No discernible impact on fire spread.

• “How can you expect treatments to work 
under the conditions of the Fourmile Canyon 
Fire”?

• No clear definition of objectives for most 
treatments.



Fourmile Residents’ Perceptions 
(Champ and Brenkert-Smith)

• Residents had familiarity with wildfire
– 83% of respondents aware of wildfire risk 

when they bought their current residence
– 38% knew someone whose residence was 

lost or damaged due to a wildfire

• 96% had done some level of wildfire 
mitigation efforts on their property
–On average residents had conducted 6.5 of 

the 12 mitigation measures queried in the 
survey



4 Mile Residents’ Perceptions

• Only 20% of respondents believed vegetation on 
their property would be a major factor to wildfire 
damage. 

• Only 9% believed that the physical characteristics of 
the house would be a major factor to wildfire 
damage.

• Scientific literature and Fourmile structure ignition 
assessment suggests that these perceptions are not 
consistent with the reality of the wildfire 
environment.  

• Characteristics of home survival with and without 
structure protection is different.



•





Fourmile
Emergency Planning

• Significant investment by county in emergency 
planning.

• Clear objectives
– Facilitate large scale evacuation due to wildfire or 

other disaster.

• Adoption of ICS.
• Standing up county Type III Incident Command 

Team.
• Designated state of the art Emergency 

Management Center.



Relevance to California

• WUI wildfire risk in California is highly variable 
in terms of ecological setting, fire regimes, 
community patterns and mitigation 
opportunities.

• Structured risk mitigation helps to identify 
which risk factors can most effectively be 
addressed, how to address them, and who is 
primarily responsible.







Fuel Treatment to reduce WUI Risk

• Strong emphasis on fuels investments within 
the WUI.

• Unlikely that treatments in the Western US 
will be sufficiently funded to achieve 
significant reduction in large fire spread over 
broad landscapes.

• HIZ – is where WUI loss is defined yet is 
privately owned.
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Risk sharing in the WUI

• Risk transference between communities and land 
managers can have serious consequences.

• Given recent events we may see additional 
reluctance to conduct prescribed burns near 
communities where risk reduction may be 
highest. 

• Additional reluctance to direct firefighters 
towards hazardous environments to protect 
communities.







Consequences from Lower North Fork

• Wildfire moved from Forestry to Public Safety.

• Short term moratorium leading to additional 
requirements on Rx burning.

• Aircraft intended to keep wildfires with values at 
risk smaller than 100 ac. and suppress fires in the 
WUI at < ten ac, 98% of the time." (CO Dept of 
Fire Prevention and Control 2014).  

• Target conditions of preparedness and capability 
defined below the large fire-disaster levels. 





Fire Transmission to Communities

• Where do fires ignite that impact human 
development?

• What communities have the highest likelihood 
of being impacted?

• How much of the risk to communities is 
transmitted by wildfires that ignite on Forest 
Service lands?

• Can fuel treatments reduce community 
exposure? 
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Wildfire Paradox



Self Reinforcing Mitigation

• Fortunately many mitigation programs can be self 
reinforcing.
– Defensible homes create peer pressure among 

homeowners and improves firefighter effectiveness and 
safety.

– Defensible communities allow for additional prescribed 
and natural fire opportunities through reduced 
professional exposure.

– Experience reduces risk of bad fire outcomes and lowers 
cost in achieving defensible communities.

– Thus further reducing wildfire risk and management cost 
allowing more funding towards improving landscape 
condition further reducing risk.
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Conclusions

• Wildfire related losses (both developed and 
natural resources) and suppression 
expenditures appear to be increasing.

• Current system has a number of self 
reinforcing mechanisms.

• Structured risk assessment improves our 
ability to identify and effectively address the 
primary risk factors that lead to loss. 

• Mitigation can be self reinforcing.



Conclusions

• Improved understanding of community 
engagement and drivers of homeowner 
mitigation activities.

• Limited research addresses the sufficiency of 
homeowner mitigation.

• Homeowner mitigation may not be 
economically efficient response in many cases.

• Zoning and building standards can be a critical 
tool.   



Conclusions

• Mitigation needs to address reference conditions 
where loss occurs.

• Opportunities to reduce risk through landscape 
fuel treatments are highly variable, but the home 
ignition zone is a consistent determinant of home 
destruction across systems. 

• We need to learn from our successes and identify 
necessary conditions that lead to successful risk 
reduction.  

• Effective mitigation needs to be tailored to the 
individual community and its ecological setting.



Links

• http://www.fs.fed.us/rmrs/people/profile.php
?alias=decalkin

• https://www.youtube.com/watch?v=WxUjSqV
8MMo&feature=youtu.be&list=UUaEp7txz8yF
DgPWEPerWvGQ

http://www.fs.fed.us/rmrs/people/profile.php?alias=decalkin
https://www.youtube.com/watch?v=WxUjSqV8MMo&feature=youtu.be&list=UUaEp7txz8yFDgPWEPerWvGQ

