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Wildland fire is a natural and
integral force on our landscapes
and when uncontained, can
devastate communities, threaten
our health, and result in substantial
economic losses

— Between 2017 -
2021 wildfire insurance claims
increased more than $50B.

Verification of property loss is
needed for affected homeowners
receive payouts, allowing them to

rebuild their lives Camp Fire, CA (2018): Homes leveled by the Camp Fire line in the Rodgewood
Mobile Home Retirement community in Paradise, CA.




AGU23

BURNED AREA PRODUCT PROCESS

A fire is considered out or
has diminished greatly
according to SIT-209
reports

Buffer VIIRS fire detections
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EXPLOITING SPECTRAL RESPONSE CURVES
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» Sentinel-2 (20-m) Pre- and Post- fire Y ongsac o
=cenes NIR — SWIR

» Relative dNBR index used to provide NBR = — ewiR
a more consistent definition of , ,
severity between landscapes and RANBR = rertrelNsR — PostiireNBR
allow for higher accuracies in high J/ |PreFireNBR /1000
severity burn in heterogeneous Severity Category RANBR
landscapes. Unchanged <69

Low 69 - 315

 High and moderate burn areas or
areas marked as low with VIIRS
detection are marked as “burned”

Moderate 316 - 640
High >=641
Miller and Thode 2006




LANDSAT BURN PRODUCT AND

NIROPS IR PRODUCTS

NIROPS IR

polygons

Landsat NIROPS NIROPS NIROPS Our Burn
Categor Scattered | Scattered + Intense heat Product
gory heat only |Intense heat
Unburned 61% 66% 70% 63%
Burned 20% 16% 13% 19%
Water 12% 12% 12% 12%
Snow/Ice 2% 2% 1% 2%
CIoud\{vShado 0% 19% 50 1%
NoData 4% 3% 3% 3%
Intersection of our burn product and NIROPS IR
products
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METHODOLOGY ITERATIONS

75t Percentile RANBR
+ <%10 CC

One pre/post RANBR

Boulin Fire

Final burn flag

Castle Fire

Final burn flag

75t Percentile RANBR only
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MODIS ASTER INFRARED (MASTER IR) SAMPLES

« To verify what we consider
burned pixels, we use MASTER
IR data flown on the DC-8 during
FIREX-AQ 2019 campaign.

« Each pointis a MASTER pixel
sample that marks a point
actively burning when the DC-8
flew over the fire.

« We compared all FIREX-AQ
wildfires and counted points that
match what we call burn and
points that did not.

Williams Flats Fire, 2019: 542,054 MASTER points sampled



One Pre/Post

MAX RANBR 75th percentile, <10% CC  75th percentile

e =D (e LI Agreement Agreement Agreement
Agreement

Lick Creek 99% 99% 99% 99%
Snow Creek 99% 97% 99% 99%
Ridgetop 98% 100% 100% 98%
Sheridan 97% 97% 99% 99%
Springs 94% 97% 70% 97%
Sheep 90% 99% 96% 97%
Saber 75% 84% 85% 78%
Left Hand 95% 100% 99% 99%
Boulin 86% 94% 72% 88%
Castle 64% 91% 80% 79%
Trumbull 81% 94% 85% 85%
Horsefly 98% 99% 98% 98%
lkes 39% 87% 63% 61%
North Hills 96% 97% 98% 98%

88% 95% 90% 90%



FUTURE STEPS

e Analysis on false positives

 |ncorporate track and scan angle
for VIIRS

Bare soil and rocky regions often flag as burn

 Analyze ecosystem sensitivities

(rock/lbare regions)

« Automate in Google Earth Engine
and ArcGIS Q

VIIRS fire detections scan and track angle changes
detection shape




GO gle Earth Engine Q, Search places and datasets

k 113b62d56e49e0d4c1 6181720220604 * certink s <L I res 2 o] TR Console

T Imports (1 entry) B Use print(...) to write to this
» var geometry: Table users/emgar/geomac2819 console.
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2 I BURMN SEVERITY MAPPING USING RDNBR
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a
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&/ SELECT YOUR OWN STUDY AREA ¢ Fire incident occurr.. 350n
8 // Use the polygon-tool in the top left corner of the map pane to draw the shape of your X
9 // study area. single clicks add vertices, double-clicking completes the polygon. Pre-fire Image Colle.. 1soM
1@ // Or, import your own shapefile using the "Assets" tab & rename the import "geometry"”. » ImageCollection COP.. 150N
11
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12 /S SET TIME FRAME Post-fire Image Coll.. 1som

14 // Set start and end dates of a period BEFORE and AFTER the fire. Make sure it is long enough for

L i JS(
15 // Sentinel-2 to acquire an image (repitition rate = 5 days). Adjust these parameters, if ImageCollection COP.. Json
16 // your ImageCollections (see Console) do not contain any elements. -
17 .
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* Burned area grids for fires will - o 4 '.
be available online to the bkl
public (NASA DAAC

e GEE and ArcGIS model made muwned
I Moderate Severity

available if users would like to | ®weer
run their own processing

 Currently targeting fires in CA
as test cases, but process
would work all over the world.
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THANK YOU
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Emily.m.Gargulinski@nasa.gov
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