
In collaboration with:

#WUI2024#WUI2024

Aligning Mitigations and Insurability; 

The Path Ahead for Optimized Risk 
Reduction in WUI Communities



We are Responding to Unprecedented 
Environmental and Property Losses

Source: https://phys.org/news/2023-02-western-wildfires-destroyed-homes-decade.html
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Why Now?

▪ Significant Increase in Fuel Loading 

▪ More Development in Fire Dependent Landscapes

▪ Increasing Vapor Pressure Deficit 



Source:  https://fireecology.springeropen.com/articles/10.1186/s42408-

022-00129-4/figures/9



Source:  

https://fireecology.springeropen.com/articles/

10.1186/s42408-022-00129-4/figures/9



Secondary source: https://ibhs.org/wp-

content/uploads/Suburban_Wildfire_Conflagration_WhitePaper.pdf



Source: 

https://www.theatlantic.com/s

cience/archive/2020/09/most

-important-number-for-the-

wests-wildfires-

california/616359/



The Future is Frightening

Uncoupled from fuels

Coupled with fuels

Forest area burned 

(Middle of the road 

emissions scenario) 

Source: Williams, 
Hansen, et al. In Prep. 

Record year 



Disconnect in Understanding 
Wildfire Risk 

▪ The “Smiths” and a “Tale of Two Inspections”

▪ Why legacy data and systems won’t work

▪ We Cannot Suppress, Regulate, or Price Our          

Way Out of the WUI Conundrum



GO Bond Ratings, Re-
Insurance, Mortgages

Risk (as opposed to 
Hazard) Maps
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The WUI issue 
viewed as a 

Nested Policy 
Construct



The Necessity of Strategic Alignment 
on Mitigations that Matter (MTM)

▪ Unless “we” provide a clear and consistent 
mitigation alignment strategy, implemented and 
maintained at scale, we will face more frequent 
and severe life and property loss to wildfire, 
including cascading financial consequences from 
insurance, to reinsurance, possibly extending to 
the mortgage and municipal bond markets.  



An Informal “WUI We” Working 
Together on a Path Forward:

❑ Systematic alignment of 

multiple stakeholders

❑ Taking coordinated and 

effective action to disrupt 

fire pathways in the WUI

❑ Facilitating visibility of 

effective resilience 

actions by WUI 

communities



MTM (e.g., 
HMM, WPH, 

SFW)

Hx claims data 
against 

properties w/ 
MTM
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collection & 

use
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mitigation 

data

Post-fire 
reconstruction 

& mitigation 
efficacy 
research 

Fire science 
research on 

heat transfer 
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WUI property 
loss CAT 
modeling

Valuation & 
prioritization 

of riskD
ata Pilot

Ideal State for Sustained WUI Mitigation
from “The Convening” 

Five Enabling Tasks:
• Core set of “mitigations-that-matter”
• Structure to structure spread modeling 

with structures as a new and distinct 
fuel type

• WUI Response rating
• WUI data commons
• Barriers to social support for 

implementation and maintenance of 
parcel  level mitigations



“WUI Community” 
= ≥ 100 structures  

where 50% or more 
have SSD < 70’

“Interface” = band within 100’ of WUI Community 
boundary to 2nd layer of structures with SSD < 70’

“Most Probable 
Fire Pathway 
SOI” = 1/2 to 
1/4 mile of 
interface in 
vegetation 
landscapes 
capable of 

carrying fire.

WUI Fire Pathway Taxonomy
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Vegetation to Vegetation:    Speed 
Based Fire Pathways



Vegetation to Structure:
Simplified WUI Response Rating 

Resource 

Categories & 

Type

Capability Capacity

Vegetation to 

Vegetation

Vegetation to 

Structure

Structure to 

Structure

Vegetation to 

Vegetation

Vegetation to 

Structure

Structure to 

Structure

Type 1 Fire 

Engine

.5 1 1.5 2 4 6

Hand Crews 1.5 .7 0 6 2 0

Bulldozer 3 2 0 1 0 0

Agency Aid 

Agreement Type 

Factor

Recognizes the (in)efficiencies of coordination among resource types

when single, several, or numerous agencies are responding together.



WUI 
Response 
Rating



Population 
Density



Resource 
Density



Travel 
Time



Comprehensive View of Risk

1. How fire will come to the community

2. Where it will enter

3. How resilient are those entry points

4. How many firefighters are available

5. What are those firefighters equipped for

6. How long will it take them to get there

7. Under what command relationships will they work

= An understanding of risk, mitigations and residual risk of conflagration level loss



Structure-to-Structure: 
Most Probable Spread Modeling 
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Vulnerability – Relative Vulnerability

Relative Vulnerability calculated for building nodes from Community Graph

• Vulnerability of a building node evaluated as the cumulative impact of all 

its neighbors assuming they have been ignited 

𝑉(𝑖) =
σ𝑘∈𝑔(𝑖) 𝑎(𝑘,𝑖)

𝑛(𝑖)
𝑔

Probability of Ignition of node i when node k is ignited

No. of closest neighbors to node i 

• The Vulnerability 

values calculated 
for individual 

structures are 

relative to each 

other.

• Structures with 
higher Relative 

Vulnerability are 

expected to have 

lower chances of 

Survival than 
structures with 

lower Vulnerability.

Community Graph



25

Damage Assessment – 2018 Camp Fire

Observed Damage Relative Vulnerability

Survived Destroyed

Chulahwat and Mahmoud et al. (2022) Sci. Rep.
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Damage Assessment – 2022 Marshall Fire

Chulahwat et al. (2022) Sci. Rep.

Observed Damage Relative Vulnerability

Survived Destroyed

Chulahwat and Mahmoud (2023) Natural Hazard Review
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Marshall Fire (2022)
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"We could no longer 
be spectators."

- Community Member
Botania, Chile

Source:  Wall Street Journal



In Closing….

▪ We’re at the end of the beginning; time to stop admiring 
the problem and start solving it.

▪ Environmental and economic calamities have arrived 
without our permission; move with appropriate urgency.

▪ We are not hapless victims, communities can survive.

▪Read Fire Weather: A True Story from a Hotter World


