
EXISTING ANALYSIS USING ONLY ASTER AND MODIS DATA

Currently analysis has been done for South America using only coincident 
MODIS and ASTER data (following procedures of Morisette et al., in press).  
Presented below are the results of that work – which will be enhanced by a 
better understanding of the ASTER data to be obtained by comparing ASTER 
data to IBAMA’s airborne imagery.

ASTER scene locations
data from 
August 2001 &
January 2002

Logistic regression line
describing the probability with which MODIS will detect fires as a function of 
the number of ASTER fire pixels within a given MODIS pixel.  

Points in the upper-left portion of the graph depict MODIS “false positives”, 
while points in the lower-right show MODIS “false negatives”
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ABSTRACT AND OBJECTIVES

The role of fires in tropical ecosystems has been established (Goldammer, 1990).  Throughout the 80s and early 90s, constantly increasing human forcing and climate anomalies made forest fires in the Amazon Basin a major 
environmental issue.  Federal efforts have been directed at early detection and management of uncontrolled wildfires (Pereira et al., 1999) and fires play a role in the regional carbon cycle (Potter et al., 2001).  However, not all fires are 
equal.  Some fires result in a major conversion of the landscape.  While in other locations, fires are necessary to maintain the landscape (Eva and Lambin, 2000).  As land management and carbon science efforts continue to expand, it 
will be important to “filter” fire maps to differentiate between conversion and maintenance fires.  To develop such a filter, research is needed on the relationship between land cover and fire data.  Due to the large extent of the LBA region 
and the current use of remote sensing for regional fire monitoring (Pereira et al., 1999), this research needs to be based on land cover and fire products derived from satellite data available throughout the region.  

Existing work on fire and land cover maps indicates there is a relationship between fire occurrence and land cover dynamics, but the form of that relationship depends on the initial and subsequent land cover.  However, there were areas 
for improvement in the data quality cited in that work (Eva and Lambin, 2000).  To address these shortfalls we propose to investigate the relationship between land cover and fire maps within the context of validation of new MODIS fire 
products.  This will allow us to leverage off existing equipment and infrastructure within the region and take advantage of the new capabilities offered by MODIS.  With this, we focus on two separate, complementary, components:

1 - Quantifying the uncertainly in satellite derived fire and burn scar products, concentrating primarily on new MODIS fire products and
2 - Establish techniques to distinguish between fires that cause land-cover change and fires that maintain a state of equilibrium

The first component will provide validated products to quantify the extent and timing of burning in the Amazon.  NASA has an interest in having its latest tools and data products utilized to the furthest extent possible.  By teaming with the 
IBAMA, the Brazilian agency responsible for national fire monitoring, the proposed effort will help integrate new MODIS fire products into the region and help establish the use of these products into the operational fire monitoring and 
management of IBAMA.  The geolocation accuracy (~50m) and multiple overpasses (4 per day with Aqua and Terra) imply fire products from MODIS offer enhanced locational accuracy and the ability to capture diurnal characteristics.  
However, before these products are put into operational use, they will need to be validated in a rigorous way; where uncertainties in the product are quantified.  The first component of our effort will meet this need.

The second component will address the management and carbon cycle question on the interaction between fire and land cover dynamics.  Using the validated products from the first component, we will build on the integrative nature of 
the LBA program by coupling IBAMA’s fire products with existing and forthcoming land cover maps developed by the LBA program.  

The proposed plan includes unique and innovative methods by coupling coincident MODIS and ASTER data with airborne campaigns.  The soundness, logic, and practicality of the proposed techniques have been demonstrated through 
pilot work in Southern Africa (Justice et al., 2002, Morisette et al., in press) and existing research (Eva and Lambin, 2000). The proposal utilizes existing equipment, infrastructure, data sets, and analytical tools.  The proposed work will 
integrate with the LBA program by providing validated fire and burn scar maps to the LBA team.  We will look to existing and proposed work to provide high-resolution land cover products (namely, work of Skole et al, LBA team “LC-10”); 
which will augment the land cover maps available from MODIS.
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PAST EXPERIENCE

IBAMA is responsible for operational fire monitoring in Brazil. To date IBAMA 
has used AVHRR and GOES data and is now working to incorporate MODIS 
data into their operational system.  In addition, IBAMA has worked with the 
U.S. Forest Service to develop an airborne fire sensor. Meanwhile, the 
MODIS fire team has been assessing the accuracy of its 1-km fire product by 
comparing it to fire maps derived from the much finer resolution (30m) 
coincident ASTER data.  However, local data and expertise are needed to 
ensure the accuracy of the ASTER fire product.  IBAMA’s understanding of the 
region and its airborne sensor will be used fill this need.

Shown here is IBAMA’s “Firemapper™” sensor and derived imagery 
The “Firemapper™” sensor was produced by Space Instruments, Inc.  
See Schroeder et al. (2002) for a detailed description of the sensor and target 
areas for this study.

“Firemapper™” sensor “Firemapper™” derived imagery 

Graphic of combined MODIS and ASTER comparison
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TRAINING AND EDUCATION

The training and education component involves an annual workshops in Brazil on the use of remote 
sensing for fire and burnt area monitoring and management.  

Satellite-derived fire and burn scar product through the Amazon
Joint meeting of IBAMA, NASA’s LBA-Ecology, and GOFC Fire team

Held in conjunction with the 9th Brazilian Remote Sensing Symposium
April 5-10, 2003 

http://www.ltid.inpe.br/sbsr2003
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INTEGRATRATION AND SYNTHESIS
MODIS land cover, fire, and burns scar products are all publicly available.  This project will 
produce a quantitative assessment of the fire and burn scar products over Brazil and 
attempt to derive a relationship between these and satellite-derived land cover products. By 
coupling airborne data and ASTER imagery with MODIS regional fire products and land 
cover maps the project will address the following LBA Ecology questions:

Currently, both IBAMA and the MODIS-Fire team have web sites related to hot spot 
detection over Brazil.  Our project will help integrate these pages to relay information about 
the accuracy of the fire and burn scar detection as well as incorporate information on land 
cover.  The resulting integrated web page will help provide data and results to other LBA 
scientists for their use in addressing the above questions.

CD-Q3d … How do ecosystems recover from fire? What are the 
relations between land management and fire 
occurrence/frequency?

LC-Q1 - What are the rates and mechanisms of forest conversion to 
agricultural land uses, and what is the relative importance of 
these land uses?

LC-Q2 - At what rate are converted lands abandoned to secondary 
forests; what is the fate of these converted lands, and what 
are the overall dynamic patterns of land conversion and 
abandonment?

LC-Q3 - What is the area of forest that is affected by selective logging
each year? How does the intensity of selective logging 
influence forest ecosystem function, thus altering forest
regrowth and flammability?

False alarm next to 
valid fire pixel

Aug 1 2001 14:06 UTC
23.3S 57.0W

White grid cells indicate
MODIS version 4 detection

ASTER fire counts 
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