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Fire in the Earth System
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Employing Earth Observations for Wildfire Phas f e

Above: A USGS
Landfire map.

Left: 2007 Black
Pine 2 Fire, Idaho,
U.S. On the left:
imagery, right: burn
severity. USDA
RSAC.
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Fire Risk Mapping Framework F @

culation of fire risk.

ththree aspects to
~ predicting fire: (1) the
orobability of i gnition; (2)

_  biophysical influences
¥ — ire, such as fuel load,
) F A ’

* moisture content,

-.‘I-\l -I o

i) L

~flammability of the
egetation, and

; ~ topography; and (3) the
spread of fire once it gets
established.

Image Credit: Weinstein
and Woodbury, USFS

are challenging to produce due

mpact the probability of fire.



Land Cover Classification

Idfire Information System (GWIS) land cover
ication layer for Sub-Saharan Africa.
age Credit: GWIS




Vegetation-Based Contributions to Fire RiskiViaj pi @

Wildfire Hazard Potential

Image Credit: USFS




Vegetation Stage and Health

North America NDVI
Images in Winter and
Summer.

Image Credits: Montana
Space Grant Consortium




Normalized Difference Vegetation Index (NDVI) Y @

NDVI in Napa County, CA on July 8th, 2020. 9




Additional Vegetation Indices

i to correct NDVI for the
ence of soll brightness in
2as where vegetative cover

- Better index for areas with
sparse vegetation and
high bare soil coverage

~» Contains a soil brightness
correction factor (L)



Evaporative Stress Index (ESI)




Canopy Height and Density: LIDAR & SAR

Lidar points show trees in
the Sierra National Forest,
California. Image Credit:

Keley and Tommaso, 201&




Topography and Elevation Fr @

~ Global Digital
. vation Model via
S I:‘R?@nage Credit:
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Landsat and Sentinel-2 @

- ppIic"ations:
: Land cover

Healt : Variety of
, including NDVI, EVI,

on Moisture: NDWI

Image Credits: USGS, ESA
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Time lapse of MODIS NDVI in Africa.
Image Credit: Google Earth Engine Developers




Visible Infrared Imaging Radiometer Suite (VIIRS) @

VIIRS Vegetation
Health Index map
of Kenya (April 22,
2021).

Image Credit:
NOAA NESDIS
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Soil Moisture Active Passive (SMAP)

- Image Credit: NASA




ECOSTRESS

Poland

A F':; 9&.@; ) G ~d T g 2l »
Ukraine ol A B i
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ss measurement in Poland using the ECOSTRESS
Stress Index. Vegetation under stress due to drought is
;ceptible to ignition and sustained burning.

~redit: NASA JPL 18



Global Ecosystem Dynamics Investigation (GEE 2 @

e

v

1 L
) J
; e "
X i 4
/ g : 3 II-
A

Y £ ','
r 5
B L, —
}
. -

EDI-derived tree height map for Africa.
Image Credit: GEDI
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Shuttle Radar Topography Mission (SRTM)

£
4 Z I I Y |=— g
» elevation map C Central Africa at 90m spatial
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Perspective with Landsat Overlay: Antelope Valley, California.

Image Credit: NASA 20



Sentinel-1 SAR

ge Credit: ERMES
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swath land cover assessment of Gambia study area.



Satellite/Sensor Supporting Veg-based Fire Applica @/

Satellite/Sensor Vegetation-Based Fire Applications Data Products
Landsat Land Class, Vegetation Indices, Moisture  Imagery, NDVI, EVI, SAVI, NDWI
Sentinel-2 Land Class, Vegetation Indices, Moisture Imagery, NDVI
MODIS Land Class, Vegetation Indices Imagery, NDVI & EVI
VIIRS Vegetation Indices Imagery, Vegetation Health
SMAP Soil Moisture Soil Moisture
ECOSTRESS Moisture, Evaporative Stress Thermal Data, ES| Documentation
EO-1 Hyperion Land Class, Dry Matter Content Hyperspectral Imagery
AVIRIS Land Class, Dry Matter Content Hyperspectral Imagery
GEDI Vegetation Structure LIDAR Data
SRTM Topography Topography (DEM)
Sentinel-1 Land Class, Structure, Moisture Synthetic Aperture Radar Data

ALOS PALSAR Structure, Topography Synthetic Aperture Radar Data

2nsors useful for vegetation-based fire applications, and the
of what is available for each satellite/sensor. 99
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Satellites and Sensors for Fire Detection

2002

MODIS- 7 A d

Terra 0 & Himawari- =
- 08/09 2014

1999 (AHI)

GOES-S § GEO-
i KOMPSAT-2

2018 (ABI) | f 2018 (AMI)

”

METEOSAT
2ND GEN
(SEVIRI)

VIIRS-SNP
2012
MODIS-
Aqua VIIRS-N20
2017

Regional Coverage, minutes to hours



Several Satellite Instruments For Fire De

&

I MODIS VIIRS

Platform
Launched

Swath

Equator
Crossing Time
Spatial
Resolution

Temporal
Resolution

Spectral
Coverage

Terra , Aqua

Dec 1999,
May 2002

2,330 km

10:30 am (des),
1:30 pm (asc)

250 m, 500 m, 1 km

Global Coverage:
1-2 days

36 bands
(VIS, IR, NIR, MIR)
Band 1-2: 250 m
Band 3-7: 500 m
Band 8-36: 1 km

Suomi NPP, NOAA-20

Oct 2011,
Nov 2017

3,040 km

1:30 pm (asc),
1:30 pm (asc)

375 m, 750 m

Global Coverage:
Daily

22 bands
(VIS, IR, NIR,MIR)
I-Bands (1-4): 375 m
M-Bands (1-16): 750 m
Day/Night Band: 750 m

GOES 16, GOES 17

Nov 2016,
Mar 2018

Geostationary

500 m, 1km, 2km

Full Disk: 15 min
CONUS: 5 min

16 bands
(VIS, IR, NIR, MIR)
500 m -2 km



Earth Observing Systems For Active Fire Detectio
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Fire Detection From MODIS & VIIRS F s [vrs1]
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August 12, 2020, NASA Worldview




MODIS C6 Fire Detection Algorithm /4 @
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T4* <330 K)
210 K < ABT* < 35 K)

on-fire pixel




VIIRS Fire Detection Algorithm




Satellites for Air Quality Data

&

-R, S, Himawari,

| \ S ,.3"'
pth
I :‘ | 6‘1 I“V | -
P OLDER, etc. and more coming (i.e.,

L

EMPO, Sentinel-4)
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Post-Fire Recovery / Rehabilitation Remote Sensn:n

(©) 28-Viomihs PosHFie:

5,

5 nalysis of WorldView-3 images showing:
d (c) fire recovery 24-months post-fire at a

32



Post Fire Burned Area and Burn Severity Mapping ’; (1nn

Burn Severlty
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Normalized Burn Ratio: Landsat

— https://espa.cr.usgs.gov/

—  https://www.usgs.gov/core-science-
systems/nli/landsat/landsat-
normalized-burn-ratio

Image Credit: USGS



Burned Area: MODIS

January
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i : evaga
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MCD64AL >
Version 6 Burned Area data product -

IO

December

MODIS burned area mapped for 2020 by month in sub-Saharan
Africa.
Image Credit: NASA FIRMS 35



Burned Area: VIIRS

VNP64A1 data

ned area products will provide continuity with
OIS burned area products.
age Credit: NASA




Post-Fire Vegetation Regrowth: NDVI
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vth across the burn scar. 37
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LIGHTNING FORECAST

24 Feb 2020
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Global Access Fire Web Map Services f @

GWIS

NASA / USFS FIRMS US-Canada
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NASA EOSDIS WORLDVIEW



Fire Information for Resource Management Syster

— https://firms2.modaps.eosdis.n
asa.gov/

San Francisca

burned area displayed for Northern California displaying
ed areas in August and September 2020.
Image Credit: FIRMS



Global Wildfire Information System

Map Options
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Global Wildfire Information System (GWIS) ’ [ir:1
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New NASA Contributions to GEO-GWIS f @’




Harmonize Multi-Sensor Global Active Fire Data f | @/




GWIS Fire Danger Rating Enhancements ..}




NASA - USFS FIRMS US /| CANADA

- FIRMS US/CANADA e
— Fire Information for Resource Management System US/Canada
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NASA EOSDIS Worldview WMS ’ o]




NASA ARSET Wildfire Webinar Series




About NASA ARSET
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For more information, visit
liedsciences.nasa.gov/arset
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Further Information

appliedsciences.nasa.gov/arset

https://effis.jrc.ec.europa.eu/ ";3,,.__,@"'“

L

https://gwig.jrc-.ec:’e'uro’]‘:i‘a.eu P
httpg:}/r;‘irms.modaps.eosdis.nasa.gov/
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