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Escalating Wildfire Severity – US Trends 

20 years

1964 - 1990 2011-20241991 – 2010

< $113 million 

10 years

$813 million 

Average annual loss

$5.4 billion

Average Annual Loss (AAL) from United States wildfires

• More houses in high risk 

areas

• Climate change

• Aggressive firefighting in 20th 

century → excessive burnable 

vegetation

Between 2011 – 2024: 

• 45 major fires

• $75B in insured losses

WHY?



Differentiating Risk Scores and Models 

Wildland-Urban Interface/Intermix Around Napa, California

Interface

Intermix

Cal FIRE Zoning

Intent of scoring is to bin risks in a relative way (e.g. on a scale from 1-10)

Simple mapping/scoring techniques and models that don’t explicitly consider ember travel, smoke, and urban 

conflagration are no longer sufficient.

Also doesn’t allow for quantifying absolute levels of risk.  What does ‘high’ risk mean from a rating perspective?



Risk Scores vs. 
Prob. Models Use Cases for Each Model Type 



Catastrophe Models: Key Financial 
Metrics

▪

▪

▪
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𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝐸𝑣𝑒𝑛𝑡𝑠

𝐸𝑣𝑒𝑛𝑡 𝑀𝑒𝑎𝑛 𝐿𝑜𝑠𝑠𝑖 × 𝐸𝑣𝑒𝑛𝑡 𝑅𝑎𝑡𝑒𝑖



Catastrophe Models: Probabilistic Outputs

▪

▪

Q: What is the 

probability of any 

single event in a 

year exceeding 

$500,000 in loss?
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A: 0.009 = 0.9%

or 1 in 111 years
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Catastrophe Modeling Framework
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Wildfire Hazard Modeling Framework



CONTRIBUTIONS FROM EMBERS

http://www.yakimaherald.com/photos_and_videos/news_photos/aerial-views-show-the-damage-caused-by-wenatchee-fire/

collection_8c7e082e-1eb4-11e5-b423-af0885fd85cb.html

Ember attack beyond flaming front 

https://s3-us-west-2.amazonaws.com/assets.www.wenatcheeworld.com/

media/img/photo/2015/06/29/a031652068-fire-spreads.jpg.960x720_q80.jpg



Initiation of urban 

conflagration

Urban Conflagration

Modeled 

conflagration 

extent

•

•

•

•



October 2017 TUBBs Fire: Wildfire transitions into urban conflagration in Coffey 

Park, Santa Rosa



number v AREA of California FIRES
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Fire-following windstorm logic tree
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Climate change and wildfire – the accelerants





Learning from Partnerships with Utilities

▪ Utility companies investing Billions of $ to harden their power networks

• Prevent/reduce ignitions causing major wildfires

▪ Moody’s RMS partnered with several Utility companies

• To understand & evaluate impact of various mitigations

• To help quantify risk reduction due to network hardening & PSPS



Community-level Preparedness

California DOI requires mandatory credit for community level mitigation

Some programs include:

▪ NFPA Firewise USA Program

▪ Fire Risk Reduction California 

▪ Wildfire Adapted Partnership, Southwest Colorado Fire Adapted Communities

▪ Moody’s is working closely with IBHS to 
understand future IBHS Wildfire Prepared 
Community and intended changes

▪ U.S. Wildfire HD Model v2.0 will include explicit 
consideration for community-level mitigation







U.S. Wildfire risk trends - Summary

Wildfire Risk Still Evolving

• Non-stationary trends in climate, fuel, fire behavior

• Climate Variability vs. Climate Change impact so far

Human Influence on Wildfire Hazard

• Ignitions (PSPS & network hardening impacts, awareness)

• Fire suppression ($, preparedness)

• Vegetation management & tree mortality

• Exposure growth (WUI re-zoning)

Changing Market Forces

• Community & property-level mitigation

• Regulatory measures expanding coverage

• Coverage affordability, under-insurance, rising costs



http://www.moodys.com/
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