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Fire Risk Problem

No existing measure of 
local fire risk, consistently 
nationwide.

Reflective of the unique 
differences in risks from 

structure fire, wildland-urban 
interface, and urban fire storms.

01
No consistent measure of 
direct economic loss from 
fires.

Forms the baseline 
understanding of the Nation’s 

structure fire problem.

02
Lack of a fire risk 
framework with risk 
expressed as expected 
economic annual loss.
Predictive basis accounting for 

historical incidents, socio-
economics, infrastructure, and 

resilience capacity.
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Vision and Approach



Comprehensive, Systems Thinking Approach

Account for all modes of fire 
transmission and ignition:
• Radiative Heat Transfer

• Ember cast and dispersion

• Flame spread

Integrate core dimensions of 
risk:
• Socio-economic demographics and 

population deprivation

• Fire weather conditions

• Vegetation/landscape resistance and 
susceptibility

• Building resistance and susceptibility



Our Approach

3) Producing a simple Fire Risk Intelligence solution for integration within NERIS and accessible by all target users:

30,000 Local Fire Department 
Leaders

50 State Fire Marshals and State 
Foresters

Critical Infrastructure Owners and 
Operators

U.S. Department of Homeland 
Security and other Federal 

Agencies

2) Researching and developing novel methodologies for Fire Risk Indices that account for the unique risk factors and fire 
dynamics across each fire type.

Structure Fire Wildland-Urban Interface Fire Urban Conflagration / 
Structure-to-Structure Fire

1) Developing a suite Fire Risk Indices based on real historical incident occurrence data, fire dynamics in the landscape 
and built environment, socio-economic variables, infrastructure resilience, and measures of economic loss including:

Real Property Damage and Loss Economic Loss from Injuries Economic Loss from Human Fatalities





Applying Fire Risk Intelligence
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Advancing Wildfire Risk 
Science and Modeling
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Our Challenge

Increasing trend in 
wildfires destroying 
thousands of buildings, 
claiming lives, 
impacting health and 
ecosystems, and 
resulting in negative 
economic impacts.

We struggle to 
consistently 
measure, understand, 
and predict fire risk - 
the very foundation of 
effective mitigation.

Now more than ever, 
we need to understand 
unique strengths of 
wildfire risk models – to 
identify how to achieve 
the most precise 
intelligence on fire 
risk.



Exercise Planning & Conduct Team



Who’s Participating

47 Organizations registered and confirmed
20 teams formed and completed the exercise

Research / Academic Institutions
Private Sector – Technology and Insurance
National Labs / Government Agencies

20 Unique Modeling Approaches
~30 unique models tested throughout exercise conduct

Participants from across:
15+ US States
5 Countries



Goal and Objectives
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Exercise Process
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Synthetic Exercise Landscapes

Module A: Town of Forests

• Mountainous with variable elevation.
• High density of trees with varying 

species, heights, diameters, etc.

• Some residential sub-divisions are 
wildland-urban intermix.

Module B: Town of Prairies

• Mostly flat, with consistent elevation.
• Lower density of trees and tree 

characteristics.
• Some residential sub-divisions are 

wildland-urban interface.
Graphic Courtesy of American Planning Association



Synthetic Exercise Data

Building & Parcels

Building locations, 
footprints.

Building characteristics 
as attributes.

Property parcel 
geometries & attributes.

All synthetic.
GeoJSON

Trees

2M resolution.
Raster layer for 

vegetation with unique 
vegetation types 

identified that is capable 
of being voxelized.

All synthetic.
GeoJSON and txt

Road Networks

Standard, spatial road 
network.

Semi-synthetic, spatial 
geometry is real but 

partial network.
GeoJSON

Surface Fuels

Rasterized file for the 
surface with surface fuel 

data.
All synthetic.

GeoTIFF

Synoptic Weather

Specific date, time 
intervals for each 

location.
Wind speed, wind 
direction, relative 

humidity, temperature, 
etc.
CSV

Fire Ignition 
Points

Single point ignition 
locations, lat/long.

Assumes fire in 
landscape for dynamic 

models.
All synthetic.

Lat/Long

All Synthetic Exercise Data is provided in .GeoJSON, .GeoTIFF, and .CSV



Evaluation Process

• Evaluation Rubric Developed
• Web-based Evaluation App Developed
• Human Evaluation by Science/Technical 

Experts
• Automated Analytics for Structured Results
• Evaluation AI Agent for Synthesis of Science 

Evaluation (custom, closed AI application)

Science 
Evaluation

• Evaluation Rubric Developed
• Web-based Evaluation App Developed
• Human Evaluation by End User/Practitioners
• Automated Analytics for Structured Results
• Evaluation AI Agent for Synthesis of 

User/Practitioner Evaluation (custom, closed AI 
application)

User/Practitioner 
Evaluation

Integrated Results 
Synthesis

• Aggregated results for 
each model

•  Model Capability Matrix

• Results and Findings

• Recommendations for 
expanded and refined 

science
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Exercise Milestones and Timeline
• March 18: Kick-Off with Participants
• March 24: Exercise START – Synthetic Exercise Data 

ReleasedMarch
• Exercise ConductApril
• May 21: Submission Deadline
• May 22-June 1: Evaluators complete all evaluationsMay
• June 8-9: In-Person Post-Exercise Workshop/Summit
• June 17: Virtual Exercise HotwashJune
• Late July: After Action Review Report Released
• July and Beyond: Results and Recommendations 

DisseminationJuly



Questions and 
More Information

Wildfire Risk Modeling 
Exercise

Get In Touch

Rebecca Harned: Rebecca.Harned@ul.org 

Learn More About Our 
Fire Risk Research

mailto:Rebecca.Harned@ul.org
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