National Aeronautics and
Space Administration

o ’
¥ s

Wi
AN I

Marin County Wildland Fires ||

Improving Fire Suppression Modeling to Inform Fire Prevention and
Suppression Decisionsin Marin County, CA

Harrison Raine « Katherine Scott « Anai Tene ¢ Nikitha Shivakumar ¢ Tiffany Mar 2

DEVELOP

California — Ames | Summer 2023 ANNIVERSARY




STUDY AREA & PERIOD IR TR

4 ) ‘\:

2018 - 2022 \ Sl

A N /

Madtord
Mo
Nas
3 Rx
sl
Hasara
Sn n Cit NE
» G R E A
rament 8 A S N
¥
S g %
> =
i o
SFresno
e z
- La
z MOJAVE
RT
N
Loa Padres
Natond
Foran
w J"“ Angeles
©°®D
0 50 100 200 Miles i oiey
L ] ] _ 1 Tijuana Mexicali

Sources: Esri, HERE, Garmin, Infermap, INCREMENTP, GEBCO, USGS, FAO, NPS,
NRCAN, GeoBase, IGN, KadasterNL, Ordnance Survey, Esri Japan, MET, Esri
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PARTNERS

Fire Foundry Marin County Fire Dept (MCFD)
- Workforce Development Program « Responsible for all wildfires
. Servesunderrepresented within Marin County

communities

Source: FIRE Foundry/ Thomas Azwell




COMMUNITY CONCERNS

® Threat to human life
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OBJECTIVES

4 )
1 Create a Suppression Difficulty
’ Score (SDS)
- %
4 )
y. Classify and rank PODs with o
’ localized Suppression Difficulty Score
\_ %
4 )
3. Develop Enviromental Justice indicators
for at-risk communities
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I Earth Observation Platforms and Sensors

Sentinel-2 MSI

International Space Station
(1SS)- ECOSTRESS
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LiDAR Aerial Survey

Satellite Image Credits: NASA, ESA
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Create a Suppression Difficulty Score
(SDS)
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Data Processing: ECOSTRESS

Evaporative Stress
Index (2018 — 2022

Fire Seasons)

» The ESI values indicate vegetation
evapotranspiration potential

* Lower ESI values correspond to
drought
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I Data Processing: Aboveground Biomass (AGB)
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Source: Forest Observatory, NEON (National Ecological Observatory Network)
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Data Analysis: Suppression Difficulty Score

Inputs Data Processing
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Results: Suppression Difficulty Score
A - Suppression
Difficulty Score

(SDS)

- Red/Orange areas indicate more
difficult fire suppression

« Blue/Green areas indicate easier
fire suppression
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ldenftify and rank Potential
Operational Delineations (PODs) using
SDS
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Sources: USDA, USGS, Marin County




Data Analysis: Potential Operational
Delineations

Inputs Data Processing

Roads Determine
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roadways
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ArcHydro
Tools

Source: Anoi Tene, Marin County
Wildland Team




Results: Potential Operational Delineations

/ /8.5% of expertise- \
identified POD
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3. Develop Enviromental Justice indicators
for at-risk communities
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I Data Analysis: Evacuation Road Metrics

Town Exit
Locations Capacity

Travel Area




Data Analysis: Environmental Justice (EJ)
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I Resultls: Evacuation Difficulty Score
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Sources: Esri, HERE, Garmin, Infermap, INCREMENTP, GEBCO, USGS, FAO, NPS,
NRCAN, GeoBase, IGN, KadasterNL, Ordnance Survey, Esri Japan, METI,

Esri China (Hong Kong), © OpenStreetMap contributors, GIS User Community,
Marin GIS Open Data




Errors and Uncertainties

@00

Data Limitations Validity Concerns Cloud Cover Revisit Time




Future Work

Add communityrefuges as a parameter for the Evacuation Difficulty Score

Validate Suppression Difficulty Score using local knowledge and expertise

Assess POD Delineations by designing a workshop with MCFD

Incorporate additional parameters into the Suppression Difficulty Score




Conclusions

> A fusion of satellite and ground LIDAR
data, focused on moisture, fuels, and
topography, can be used to quantity fire
severity in Marin's unique environment of
microclimates

» PODs can be created in Marin County to
identify strategic boundaries where fire

could be contained and fought
effectively

Physical and social factors of evacuation
difficulty can be effectively analyzed
through an EJ framework

Image Credit: Fire Foundry
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