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Characterizing Braziban Fires and Estimating Areas Burned by Using 
the Airborne Infrared Disaster Assessment System 
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Biomass burning is a common force in much of the 
developing tropical world and has wide-ranging envi- 
ronmental impacts. Fire is an important component in 
tropical deforestation and is often used to clear broad 
expanses of land for shifting agriculture, dispose of 
crop residue, and "clean" pastures for cattle grazing. 
It is part of a complex social phenomenon driven by 
human population expansion, national economics, 
foreign debt, land speculation, tax incentives, colo- 
nization, and political forces (Fearnside 1987; Hecht 
and Cockburn 1990). Biomass burning has an impor- 
tant role in the annual fluxes to the troposphere of 
many trace gases (Crutzen et al. 1979). However, only 
rough estimates of the contribution of biomass burn- 
ing to the tropospheric trace-gas budget are available 
(Robinson 1988). In this chapter we present the capa- 
bilities and limitations of satellite data for charac- 
terizing biomass combustion. A new aircraft scanner 
technology is discussed that incorporates high resolu- 
tion, extended dynamic range, and high-temperature 
calibration. Data obtained during a prescribed fire in 
the Brazilian cerrado are used to demonstrate the sys- 
tem's capabilities and to characterize important fire 
parameters for issues of global change. 

The greatest source of fire emissions is probably 
tropical fires, including fires in natural ecosystems and 
fires to clear agricultural land (Seiler and Conrad 1987; 
Crutzen et al. 1985; Robinson 1988; Crutzen and 
Andreae 1990). Biomass combustion may be a major 
source of the radiation-absorbing gas methane (CH4) 
and other greenhouse gases. Measurements in North 
America have shown that fire emissions are also a 
strong global source of some nongreenhouse gases, 
such as carbon monoxide (CO) and nitric oxide (NO), 
which affect the rate at which methane is removed 
from the atmosphere, and ammonia (NH3), which is 
a major source of nitrogen deposition in downwind 
areas (Hegg et al. 1988; 1990). Andreae (1991) Indi- 
cates that the uncertainty of these estimates is about 
50% for carbon species (where emissions are relatively 
well known) and about a factor of two for most other 
gases. 
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A major cause of uncertainty in determining the 
contribution of biomass combustion to trace-gas gen- 
eration and environmental impacts is the extent of area 
burned, intensity of the fire, and rate of spread, espe- 
cially in tropical ecosystems (Seiler and Crutzen 1980; 
Matson and Ojima 1990; Robinson 1988). Current 
predictions on the contribution of trace gases to the 
atmosphere are based in part on population estimates 
for shifting agricultural areas multiplied by records of 
area burned per family unit. The records of burn area 
per family unit and population statistics are inaccurate 
at best (Robinson 1988). The estimate of burned area 
per family is also suspect, for the acreage is extrapo- 
lated from few actual measurements, which are highly 
variable depending on region of Brazil, cropping prac- 
tices, and charcoal production (personal communica- 
tion, B. Dias, 1993, Ministry of Environment, Brazil). 

Robinson (1988) has examined the uncertainty in 
the computation of global emissions from biomass 
burning with the equation provided by Seiler and 
Crutzen (1980). Global carbon emissions were calcu- 
lated in table 54.1 using this equation: 

Emissions, (mass per time) = &(A,* B:af b:ef,) (54.1) 

where 

A, is the area burned 

B, is the biomass per unit area 

a, is the consumption of biomass 

b,, is the fraction of aboveground biomass 

, is the region of interest 

eS, is the emission factor for the species (s) 

This calculation illustrates the parameters currently 
used to deteimine emissions from fire and reveals the 
large uncertainty in current knowledge. These param- 
eters of emission estimates are known to have variances 
of $-30% of their means, and some measurements 
such as fuel consumption and area burned, are no 
better than 4 50% (Andreae 1991; Robinson 1988; 
Seiler and Conrad 1987). These estimates, however, 
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