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Moderate resolution satellite data, such as those from the EO-1 Terra and Aqua MODIS sensors, permit more rapid analysis 
of deforestation in the Brazilian Amazon than high resolution Landsat data due to their regional coverage with small data 
volumes. We evaluated the use of MODIS data to prioritize high resolution analysis in the INPE PRODES program by 
comparing MODIS deforestation maps generated by four different algorithms to 2002 INPE PRODES deforestation maps 
from Landsat ETM data. For 6 Landsat scene test areas, NDVI differencing and linear mixture model techniques were 
performed on both daily surface reflectance and 16-day composite surface reflectance MODIS products at 250 m 
resolution. Vegetation Cover Change (VCC) and Vegetation Continuous Fields (VCF) algorithms were also run on 250 m 
resolution MODIS data. The accuracy of each MODIS deforestation map with respect to the 2002 PRODES analysis was 
calculated as the percent of true positives, percent of PRODES deforestation area, and percent of PRODES deforestation 
polygons detected by polygon size. Results from all four algorithms show a high degree of potential to reliably identify new 
deforestation. The relative importance of minimizing false positives, maximizing deforestation area identified, or 
maximizing the percent of small (0.25-3 ha) deforestation areas detected will determine the most appropriate algorithm 
and data type. The accuracy and speed of MODIS data analysis techniques show a high degree of potential to assist 
priority setting for high-resolution analysis as part of operational deforestation monitoring at INPE. 
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Este trabalho resume informações da representatividade da detecção de queimadas feita pelo INPE em imagens de 
satélites em relação aos focos observados por equipes de campo, assim como das limitações inerentes ao processo de 
detecção. Para tanto, são usados relatórios de usuários e comparações da detecção feita por satélites e sensores distintos. 
Por exemplo, no caso das unidades de conservação federais em 2003, apenas o satélite NOAA-12 detectou 88% das 
ocorrências registradas nas unidades. O uso de outros satélites aumenta esta representatividade, levando à conclusão 
esperada de que quanto maior o número de imagens, maior o número de detecções. Condições locais altamente variáveis 
como cobertura de nuvens, pequenos focos e fogo rasteiro no interior de florestas densas, e características do 
imageamento como horário da imagem, ângulo de visada, ruídos do sensor e na recepção, resultam em restrições no 
número de focos detectáveis. Características dos algoritmos de detecção que têm finalidade de eliminar falsos sinais de 
queimadas, tendem a minimizar o número de ocorrências registradas. E imprecisões no cálculo da posição real dos focos 
também adiciona limitações aos dados. A detecção orbital de queimadas deve ser considerada como o melhor dado 
possível, mas sempre subestimado em relação à realidade. 
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The role of biomass burning on the terrestrial climate system has been widely studied over the last two decades. In 
particular, correctly characterizing the frequency and distribution of fire occurrence is a fundamental question for better 
understanding the resulting environmental impacts of burning. Satellite data have been developed and applied 
operationally to map vegetation fires over different regions of the globe. Hot spots detected by both the NOAA/AVHRR and 
NASA/MODIS sensors are used to report clearly apparent annual trends in fire activity through Brazil. However, while 
relative numbers of spatial and temporal distribution of hot spots correctly describe the situation, absolute values are 
known to underestimate total number of vegetation fires that occur at the surface. Satellite overpass time, cloud coverage 
and image acquisition characteristic are the main issues affecting detection performance and thereby the resulting fire 
statistics. Here we quantify the influence of clouds and viewing geometry on satellite fire detection statistics and develop a 
straightforward curve-fitting approach to adjust the total fire counts from MODIS-Terra, MODIS-Aqua and NOAA-12 
throughout Brazil. The method compensates for day-to-day variation due to cloud cover and changing image acquisition 
geometry. The results of this adjusted number of fire counts are used to calculate monthly fire counts for each Brazilian 
state for the past four years to establish Brazilian fire regimes. 

14.6: Validation and comparison of Terra/MODIS active fire detections from INPE and NASA/UMd algorithms 

14.6: Validation and comparison of Terra/MODIS active fire detections from INPE and NASA/UMd algorithms

Jeffrey Thomas Morisette, NASA GSFC, jeff.morisette@nasa.gov (Apresentador / Presenting)  
Ivan Csiszar, University of Maryland, icsiszar@hermes.geog.umd.edu  
Louis Giglio, University of Maryland, giglio@hades.gsfc.nasa.gov  
Wilfrid Schroeder, IBAMA, Wilfrid.Schroeder@ibama.gov.br  
Douglas Morton, University of Maryland, morton@geog.umd.edu  
João Antonio Raposo Pereira, IBAMA, jraposo@ibama.gov.br  
Christopher O. Justice, University of Maryland, justice@hermes.geog.umd.edu 

The Committee on Earth Observing Satellites defines validation as “the process of assessing, by independent means, the 




