Russian Academy of Sciences

B S
Ry

l. Csiszar, T.
Loupian, S. Bartalev (RAS Space Research Institute) , D. Ershov (RAS Center for Forest Ecology and Productivity), L.Giglio (SSAI/NASA GSFC), J. Morisette (NASA GSFC)

&' Fires in Eurasia and South America

Loboda W. Schroeder (U. of Maryland, Dept. of Geography; e-mail: icsiszar@hermes.geog.umd.edu), E. Prins, C. Schmldt (CIMSS u. ofW|sconsm SSEC) E.

SUMMARY This poster summarizes several research projects
dealing with fire monitoring from satellites in study areas of
the Northern Eurasia Earth Science Partnership Initiative
(NEESPI) and the Large-scale Biosphere-Atmosphere
Experiment in the Amazon (LBA). The overarching themes
are the evaluation of the satellite-derived fire products, the
creation of a long-term consistent data record and the use of
the datasets for the analysis of regional fire dynamics.

Product validation in Northern Eurasia

Comprehensive biomass burning
observations should consist of both
active fire data and explicitly mapped
burned areas. We carried out rigorous
validation of fire products using high
resolution imagery. For active fires, we
took advantage of the coincident S
observations by Terra/MODIS and the i S

15-90m resolution Terra/ASTER
(Advanced Spaceborne Thermal Inventory of ASTER (left) and Landsat/ETM+ (right) imagery
and Reflect ) instr " from 2001, 2002 and 2003 used for active fire and burned area
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Towards multi-sensor fire products
Northern Eurasia: MODIS and AVHRR

Inter-satellite comparison and adjustment
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A multi-source database of active-fire
detections has been compiled at the
Space Research Institute (SRI). The
database includes the center location of ¢
MODIS and AVHRR pixels flagged as ¢
“fire” and auxiliary information. The
MODIS data are generated within the
MODIS Land Rapid Response System,
whereas the AVHRR data are from local
receiving stations operated by the
Russian collaborators.
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Monthly total fire counts from daytime Aqua MODIS and
NOAA-16 AVHRR over the two study areas in 2004. In
general the agreement is good.
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Exser e A

Approximate daytime equator crossing times
of the satellites used in this study for the 2004
fire season. D: descending node; A: ascending
node. *Used only for cloud adjustment.

Study areas
+Eastern Europe 40°-50° N; 40°-50° E
(agriculture)
*Western Siberia 55°-65° N; 60°-70° E
(boreal forest)
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pixels (right)
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Pixel-based (left) and cluster-based (right) accuracy
assessment curves with the 95% exact confidence
intervals.
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South America: MODIS, (AVHRR) and GOES

)
{ -

Viewing angles
Topography effects
(fixed over time)

Sun angle, glint
(changes over time)

suosess Juasopa

lllustration of

MODIS 1-km grids over an ASTER 8-3-1 red-green- the active fire

blue image firesin Acre (Brazil) on August 29, 2003.
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Fire dynamics

Northern Eurasia: fire spread

We developed an approach to reconstruct
the development of fire events from MODIS
active fire detections. Individual fire
detections are clustered within a GIS
environment based on a set of rules
determining proximity between fire
observations in space and time. FSR
determines the number of fire events, their
approximate size, duration, and fire spread
rate and allows for the analysis of fire
occurrence and spread as a function of
vegetation, fire season, fire weather and
other parameters.
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Distribution of MODIS fire points from fire season
of 2002 within a large fire scar in Yakutia in space
and time. Active fire detections are color coded to

represent temporal progression of fire in 10-11 day
intervals.

Average fire spread rates in 2001 — 2004 by 0.5° grid cells

South America: large-scale, long-term analysis
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Top 100 Brazilian munici ties in terms of fire occurrence during 2003 as depicted by MODIS/Terra, MODIS/Aqua
and AVHRR/NOAA-12 daytime detection.
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Number of fire pixels detected with the GOES-12 WF_ABBA over the
past 6 years in 10 degree latitude bins. The values for 0-20 degrees
South for 2004 and 2005 are underestimates due to less complete
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