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Role of Housing in Wildfire

During the Fire
• Fuel for the fire
• Assets to be protected
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Role of Housing in Wildfire

During the Fire
• Fuel for the fire
• Assets to be protected

After the Fire
• Cost to rebuild
• Business closures
• Job losses
• Population migration
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Role of Housing in Wildfire

Wildfire Mitigation
• Focus on individual homeowner action

• Defensible space
• Home hardening
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Role of Housing in Wildfire

Wildfire Mitigation
• Focus on individual homeowner action

• Defensible space
• Home hardening

• Most areas, such as Colorado, have no 
building code requirements

• IWUI provides guidelines for fire-
resistant construction

• CA’s Chapter 7a
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Marshall Fire: 
Context and Data
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Impacted Houses
1085 reported as damaged or destroyed

Marshall Fire Overview

Community 
Damage

Boulder Office of Disaster Management, “Boulder County releases updated list of structures damaged and destroyed in the Marshall Fire,” bouldercounty.gov.
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Housing Characteristics for Analysis

5
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Deck

Porch

Damage state
Construction year
Construction type

House Level

adapted from National Fire Protection Association (2022)

Square footage
Number of stories Exterior cladding

Visible vents

Roof type
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Open space

Fire hydrant

Elevation 
Lot size

Vegetation within 5 ft 
Vegetation overhanging house

Parcel Level

Fencing on parcel
Fence material

Distance to nearest destroyed

Distance to 
neighbor

Fence touching house

Ditch

adapted from National Fire Protection Association (2022)
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Housing Density
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Neighborhood Level
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Isolated Neighborhood

Housing Density

adapted from Google Maps (2018)

A. J. Metz, E. C. Fischer, and A. B. Liel, “The Influence of Housing, Parcel, and Neighborhood Characteristics on Housing Survival in the Marshall Fire,” Fire Technol., vol. 60, no. 6, pp. 

4065–4097, Nov. 2024, doi: 10.1007/s10694-024-01616-7.



8

Isolated Neighborhood

Housing Density

adapted from Google Maps (2018)

Cul-de-sac

Neighborhood Level

Longitude
Latitude
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Impacted Houses
1085 reported as damaged or destroyed

Analysis Data Sets
1,055 houses included in the aggregated 
dataset

Data Description

Community 
Damage
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Impacted Houses
1085 reported as damaged or destroyed

Analysis Data Sets
1,055 houses included in the aggregated 
dataset

Data Description

Community 
Damage

85% of the houses in the data collected 
were considered destroyed.
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Raw Data Trends – House Level

Construction Type

• Impacted houses predominantly wood 
frame construction

• Larger variation in construction type in 
Unincorporated Boulder County

Housing Characteristics – 
Building Envelope

• Less than 50% of impacted houses had fire 
resistant exterior cladding

• Fire resistant roofing (Class A) more 
common than cladding

Housing Characteristics – 
Attachments

• Consistent across all three jurisdictions
• Louisville had the highest occurrence of 

both porches and decks
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Raw Data Trends – Parcel Level

Neighboring Characteristics

• 75% of houses in UBC abutted open space
• 35% of houses in UBC near drainage ditches
• UBC’s access to firefighting resources was 

approximately 50% less than other 
jurisdictions

• Greater than 85% percent of houses had 
vegetation within 5ft of their exterior walls

•  91% of houses in Louisville had vegetation 
overhanging the house, ~35% greater than 
Superior and UBC

• Wooden fences were most prevalent
• 96% and 95% of wooden fences touching 

home in Louisville and Superior
• 35% of wooden fences were touching the 

house in UBC
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Raw Data Trends – Parcel Level
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Raw Data Trends – Neighborhood Level

Neighborhood 
Characteristics

Houses on cul-de-sacs or in isolated 
neighborhoods

• Louisville – 91%
• Superior – 63%
• UBC – 88%
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Raw Data Trends – Neighborhood Level

Neighborhood 
Characteristics

Houses on cul-de-sacs or in isolated 
neighborhoods

• Louisville – 91%
• Superior – 63%
• UBC – 88%

WUI type varied by jurisdiction
• Medium to high density interface 

in Louisville and Superior
• Low-density interface N of 

HW36 in UBC
• Low-density intermix S of HW36 

in UBC

Low-density 
Intermix

Low-density 
Interface

Medium-to  high-
density Interface
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Random Forest Model

Model Development

• Four binary classification random 
forest models

• Louisville
• Superior 
• Unincorporated Boulder County
• All data
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Random Forest Model

Model Development

• Four binary classification random 
forest models

• Louisville
• Superior 
• Unincorporated Boulder County
• All data

• Information available pre-fire and 
post-fire were considered
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Random Forest Model - Results

Louisville Superior UBC All Data
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Random Forest Model - Results

>15%: Highly Impactful 5-15%: Moderately Impactful 0-5%: Slightly Impactful

<0%: Zero Impact
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Random Forest Model - Results

Louisville Superior UCB Aggregated Data

Neighborhood housing 
density (15.1%)
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