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Detection and Monitoring of Fire Disturbance Using Time-
series Synthetic Aperture Radar (SAR) Satellite Data

« Using historical ERS-1 and -2 SAR images, this analysis demonstrates that fire disturbance can be
effectively detected and monitored in high northern latitudes using radar technology. A total of 392
SAR images from May to August spanning 1992-2010 were analyzed from three study fires in the
Alaskan tundra. The investigated fires included the 2007 Anaktuvuk River Fire, the 1993 DCKN178
Fire, and the 1999 Uvgoon Creek Fire.

Total Area: 13,313.65 ac

Uvgoon Creek

®
8

® c o @
. @%®@@ :

ey NG Y T 3
& bl e 3 11 ] Eeglonj 25 D:gz: ;

hiv 7 A P : : \ q egion ' <R e e R ¥ L o B
Total Area: 18,671.40 ac s W : 11 - "9 S t
X . A ’» awsoow ERS-1 Image: July 29, 1994

We present outputs resulting from the first two years

of a three year project to improve accounting of fire [ S« AL~ ASE S
in High Northern Latitudes (HNL), defined as land e fk"ni?f" Z‘SZ.ZZTZ
north of 60° [atitude. The project Is to provide —— L IO B e T e
baseline data on fire disturbance for the upcoming m— | P FTTOT R SR TR = =] e
Arctic Boreal Vulnerability Experiment (ABoVE). The | ; A
focus is on North America but with a mind towards L IR e tapemo [
eventually producing circumpolar products. Results § - | '
presented include preliminary products from several Plots of the radiometric response over the entire ERS data record (above)
of these efforts that pertain to the carbon cycle. Fire ' S clearly show the fire event (dashed line) and the lasting impact on the

products will be available to the ABoVE research record. Fire scars are brightest one year post fire with the brightness
community as a baseline data set. gradually decreasing each subsequent year post fire.

The fires evaluated are approximately 3.0 to 3.3 dB brighter than adjacent

The fire map product will provide: unburned areas during the end of the growing season one year post fire.

« A consistent account of fire in HNL regions of
E 3 North America Landscape recovery as detected by the SAR were on the order of four to

Stat  End , five years instead of one observed with electro-optical sensors.
: « Methods to use new satellite resources for

mapping fire for the regions The best time for burned area detection is as late in the growing season as
possible before frozen ground conditions develop. This corresponds to

Applications: mid August for the study fires.
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« Further processing is being
conducted on the ABoVE
cloud at NASA

Final Burn Pixels

Fire has relevance for Carbon and other biogeochemical cycling,
so understanding prevalence and patterns of fire is key for studies
at local to global scales.




