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Timeline of Wildfire Management

Photo: Forest History Society

https://foresthistory.org/gifford-pinchot-and-the-search-for-permanent-peace/
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Timeline of Wildfire Management

Photos: Smokeybear.com

https://smokeybear.com/en/smokeys-history/story-of-smokey
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Timeline of Wildfire Management

Photos: Smokeybear.com

Map: NCPR

Photos: National Park Service

https://smokeybear.com/en/smokeys-history/story-of-smokey
https://www.northcountrypublicradio.org/news/npr/94126845/remembering-the-1988-yellowstone-fires
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Image: USDA Forest Service

https://www.flickr.com/photos/usdagov/20323996211
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https://www.firelab.org/sites/default/files/images/FMT71-3_pgs_24-30.pdf
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https://www.fs.fed.us/rm/pubs_series/rmrs/gtr/rmrs_gtr371.pdf
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https://www.firelab.org/fire-behavior
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https://www.landfire.gov/
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The National Cohesive Wildland Fire Management Strategy is a collaborative process to seek 

national, all-lands solutions to wildland fire management issues, focusing on three goals:

• Restore and maintain resilient landscapes;

• Create Fire Adapted Communities; and

• Safe and effective wildfire response

Images: Forestandrangelands.gov

Timeline of Wildfire Research Spatial 
Data

https://www.forestsandrangelands.gov/strategy/index.shtml


Outline for today…

• Context: A brief history of wildfire management and 

research in the U.S.

• Current Research: The Missoula Fire Sciences Lab

• A Culture Shift: Mapping wildfire hazard and risk



The Missoula Fire Sciences Lab

The Mysterious Science of Fire 
(The Antlantic, 2014)

https://www.youtube.com/watch?v=cnvWW4kYhnk
https://www.youtube.com/watch?v=cnvWW4kYhnk


The Missoula Fire Sciences Lab

https://www.firelab.org/

https://www.firelab.org/
https://www.firelab.org/
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Quantifying Risk
Bernoulli’s equation, 1700’s (simplified)

Expected Value = (odds of some outcome) X (value of that outcome)

Image Credit: Wikipedia

Gilbert, D. 2005. Why we make bad decisions. TEDGlobal 2005. 33:38.

Finney’s equation, 2005

Likelihood of a 
particular intensity or 

severity

• Summed across:
• Fire intensity levels (i)
• Resources or assets that are potentially “at risk” (j)Image Credit: The Atlantic

Finney, MA. 2005. The challenge of quantitative risk analysis for wildland fire. Forest Ecology and Management 211: 97-108.

Fire effects on any 
resource or asset at 
that intensity level

https://en.wikipedia.org/wiki/Daniel_Bernoulli
http://www.ted.com/talks/dan_gilbert_researches_happiness.html
http://www.ted.com/talks/dan_gilbert_researches_happiness
https://www.youtube.com/watch?v=cnvWW4kYhnk
http://www.ted.com/talks/dan_gilbert_researches_happiness.html
http://www.sciencedirect.com/science/article/pii/S0378112705000563




What is a Wildfire Risk Assessment?
Wildfire Risk: A measure of the probability and consequences 

of uncertain future wildfire events.
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FSim

Models a specific 
weather scenario 

Models a wide 
range of 
conditions over 
an entire season

FlamMap

1,000s of 
Iterations 

1,000s of 
Iterations

Inputs for a Risk Assessment



Likelihood

• Annual probability of wildfire 

occurrence for every pixel

• Calibrated to fire occurrence 

records since 1992

• Spatial resolution varies

• 270 m for national scale

• 180 m for regional scale

• 30 – 90 m for local scale

Short and others. 2016. Spatial dataset of probabilistic wildfire risk components for the conterminous United States. Forest Service Research Data Archive. https://doi.org/10.2737/RDS-2016-0034

Short, Karen C. 2017. Spatial wildfire occurrence data for the United States, 1992-2015 [FPA_FOD_20170508]. 4th Edition. Forest Service Research Data Archive. https://doi.org/10.2737/RDS-2013-0009.4

Wildfire Simulation

https://doi.org/10.2737/RDS-2016-0034
https://doi.org/10.2737/RDS-2013-0009.4


Intensity

• Flame lengths grouped into 6 

fire intensity levels

• Values across all 6 intensity 

levels sum to 1

Short and others. 2016. Spatial dataset of probabilistic wildfire risk components for the conterminous United States. Forest Service Research Data Archive. https://doi.org/10.2737/RDS-2016-0034

Short, Karen C. 2017. Spatial wildfire occurrence data for the United States, 1992-2015 [FPA_FOD_20170508]. 4th Edition. Forest Service Research Data Archive. https://doi.org/10.2737/RDS-2013-0009.4

Wildfire Simulation

https://doi.org/10.2737/RDS-2016-0034
https://doi.org/10.2737/RDS-2013-0009.4


What is at Risk?



• Example – Communities

What is at Risk?
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Community Planning Assistance for Wildfire
(CPAW)



Subdivision Code, Zoning Code, Building Code, Fire Code, 
WUI Code, General Plan, Hazard Mitigation Plan, 

Community Wildfire Protection Plan, Design Guidelines etc.



Burn Probability

Conditional Flame Length

Risk to Potential Structures

Wildfire Hazard Potential

Housing Unit Density

Housing Units Exposed to Wildfire

Source Areas for Expected Impacts 
to Housing Units

US National Wildfire Hazard Data for 
Communities



More Information
• Risk assessment information

• Scott and others. 2013. A wildfire risk assessment framework for land and resource management. RMRS-GTR-

315. https://www.fs.usda.gov/treesearch/pubs/44723

• Scott and Thompson. 2015. Emerging concepts in wildfire risk assessment and management. In RMRS-P-73. 

https://www.fs.usda.gov/treesearch/pubs/49444

• National FSim modeling data

• Short and others. 2016. Spatial dataset of probabilistic wildfire risk components for the conterminous United 

States. https://doi.org/10.2737/RDS-2016-0034

• National Wildfire Hazard Potential

• https://www.firelab.org/project/wildfire-hazard-potential

• Community Planning Assistance for Wildfire (CPAW)

• https://planningforwildfire.org/

• Wildfire Risk Management Science Team

• https://www.fs.fed.us/rmrs/groups/wildfire-risk-management-science-team

https://www.fs.usda.gov/treesearch/pubs/44723
https://www.fs.usda.gov/treesearch/pubs/49444
https://doi.org/10.2737/RDS-2016-0034
https://www.firelab.org/project/wildfire-hazard-potential
https://planningforwildfire.org/
https://www.fs.fed.us/rmrs/groups/wildfire-risk-management-science-team
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