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Most destructive fires inCalifornia since 2017
• Tubbs Fire (2017) – 5,636 structures
• Carr Fire (2018) – 1,614 structures
• Camp Fire (2018) – 18,804 structures
• Woolsey Fire (2018) – 1,643 structures
• North Complex (2020) – 2,352 structures
• Palisades Fire (2025) – 6,833 structures
• Eaton Fire (2025) – 9,413 structures
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Outline
• Reasons why homes are lost in wildfires
• What can we learn from homes that survived?
• Analyses from the 2018 Camp Fire

• Recommendations for living in a fire-prone environment



Three types of fire exposures
Direct flame contact Embers Radiant heat

• Educational messages have mostly focused on reducing direct flame contact through defensible space.
• Preparing for embers and radiant heat exposures requires different approaches.



2018 Camp Fire: behaviorand progression
• Extreme ember-driven ratesof spread
• Flaming front ~5 miles widewhen the fire hit Paradise
• Structure to structure firespread ~ 8 miles
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Methods
• Questions:

• Was home survival related to fuels associated with nearbyvegetation?
• Did proximity to nearby burning structures influence homesurvival?
• Did CA building code update (2008) improve odds ofsurvival?
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Analyses and Results
Significant variables:
Construction time period: <1997, 1997-2007, 2008-2018Distance to nearest destroyed structure x Time periodTotal structures destroyed within 100 mOverstory canopy cover 0-30 m x Time periodOverstory canopy cover 30-100 m
• Neighboring structures on fire, surroundingvegetation, and home age all matter!
• Strength of relationships weaker for olderhomes – why?
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Was 2008 building code update associated with highersurvival?

• (Prior to 1997: 11.5%)
• 1997-2007: 37%
• 2008-2018: 44%

• P = 0.309



Decision tree
Proportion surviving(% of Paradise homes)
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Wildland fuels and structure fuels

Home survival = 16% Home survival = 29%
Ave. canopy cover 0-30m: 43% Ave. canopy cover 0-30m: 42%

Ave. canopy cover 30-100m: 42% Ave. canopy cover 30-100m: 49%
Ave. distance to nearest destroyed structure: 36 ft Ave. distance to nearest destroyed structure: 79 ft
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Structure ignition inwildfires
• Myth – giant wall of flames from nearbyvegetation
• Reality – wind-blown embers areresponsible for the majority of structureignitions
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