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1. INTRODUCTION

Fires are a major process in the Earth
System. They can affect vegetation structure
(Uhl and Kauffman 1990), change air
composition, and disturb biogeochemical
cycles both locally and at large scales
(Andreae et al. 1988). In Amazonia, fires are
used as an inexpensive tool for land clearing
and management (Guild et al. 1998).
However, they may have important
unintended consequences (Cochrane 2003).

Accidental fires are a major threat to
forests (Cochrane 2003). Frequent fires may
reduce productivity and can lead to
permanent conversion of forest areas into
savannas (Cochrane and Schulze 1999).
Emissions from fires in this region are a
potential major source of greenhouse gases
and aerosols to the atmosphere, which may
have further implications to both regional
weather and global climate conditions (van
der Werf et al. 2004).

Fire models have thus become important
tools for environmental studies in Amazonia.
In addition to be used in warning systems for
monitoring the likelihood of fires (CPTEC-
INPE 2006a), they are needed to represent
disturbance in vegetation and ecosystems
models (Thonicke et al. 2001), and to help
evaluate the sustainability of land-use
practices in the region (Cardoso et al. 2003).

In order to contribute for better models of
fire dynamics in Amazonia, we built on
results from previous studies and begun to
improve known relations between fires and
their explanatory factors by producing
estimates at 0.05° and ~3-monthly, in units
of probability or chance of fires to occur.
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2. METHODS

Forest cover, rainfall and distance from
main roads were selected to represent fuel,
flammability and ignition  conditions,
respectively. The study region was divided
into grid cells classified according to the
combination (C) of these major factors. The
probability of fires (Pf) could be then
evaluated as a function of C, as expressed
in Equation 1:
nf(C)

N(C)

In this equation, N is the number of all
grid cells under similar fuel, flammability and
ignition conditions C, and nf is the number of
these grid cells that had fires. Equation 1
was applied only when N(C) was equal to or
greater than 50.

Pf(C) = ()

Pf was calculated for the Brazilian
Amazonia (from 18°S to 6°N, and from 75°W
to 41°E) for years 2000-2002. Three
separate analyses were performed for sub-
regions that present seasonal reduction of
precipitation (and increase of flammability)
at different periods. In the north of Amazonia
(0°-6°N), rainfall is lowest from January to
April. In the south (18°S-6°S), the dry
season is from May to September, and in
the northeast (0°-6°S) is from October to
December (CPTEC-INPE 2006b).

Distance from main roads was calculated
based on maps from the Brazilian Institute
for Geography and Statistics (IBGE), and
tabular data from the Brazilian Ministry of
Transportation. Precipitation data are from
CPTEC/INPE, based on interpolated daily
observations. Because the large extent of
the region, estimates of burning activity were
based on satellite active-fire detections
using AVHRR (Setzer and Malingreau
1996).
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3. RESULTS AND DISCUSSION

Results, in Figure 1, are shown as the
probability of a 0.05° grid cell to present fire
activity sometime during the dry season, as
a function of total precipitation and distance
from main roads. The values are averages
for years 2000-2002, and do not include the
effect of forest cover (fuel load).

The trends in our results are in good
agreement with trends in results from
previous studies, showing that Ilow
precipitation and proximity to roads are
important factors for fires in Amazonia (e.g.
CPTEC-INPE 2006, Cardoso et al. 2003). In
all cases, the likelihood of fires decreased
with the distance from main roads, ranging
in average from 45% (close, 0-25km) to
<2% (far, >175km from main roads). In most
cases, Pf decreased with the amount of
rainfall, with a small number of exceptions
located generally close to main roads.

Pf was highest in the northeast of
Amazonia, for places close to main roads. In
the north and northeast of the region, Pfwas
very small (<5%) for places located farther
than 100km from main roads. In the south,
however, the decrease in Pf for remote
locations was less intense. In this sub
region, even grid cells located 150-175km
from main roads had in average ~8% of
chance to present fire activity during the dry
season, if they received less than 100mm of
precipitation.

It is interesting that the likelihood of fires
for places located >50km from main roads
was higher in the south than in the north and
northeast of the region. This result can be
an indication that secondary roads in the
south may play a more important role in
land-use dynamics and fires than in other
regions. Other interpretation is that the
roads network information we compiled is
incomplete, or perhaps the accuracy of the
satellite-based fire detections was not the
same for all regions.

4. CONCLUSIONS AND FUTURE WORK

The results from this work have relevant
implications for building fire models and
estimating fire consequences in Amazonia.
They are useful for estimating the likelihood
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Figure 1 — Probability of fire in Amazonia (study
region is from 18°S to 6°N, and from 75°W to
41°E) as a function of the distance from main
roads and total precipitation, as averages for
years 2000-2002. Results in (a) are for the north
(0°-6°N), in (b) for the south (18°S-6°S), and in
(c) for the northeast (0°-6°S) of the region, where
precipitation is lowest from January to April, May
to September, and October to December,
respectively. Roads data are from IBGE.
Precipitation and fire activity information are from
INPE-CPTEC.
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of fires for the whole region at relatively high
spatial and temporal resolution. In addition,
they can be combined with fire behavior
information and be coupled to vegetation
and land-use and -cover change models.
Potential broad applications include
estimates of fire effects such as area
burned, change in vegetation species and
emissions of greenhouse gases and
aerosols, considering contemporary trends
in fire dynamics. Further work should also
consider the effect of fuel load on fire activity
by estimating Pf also as a function of land
cover. Revised road information and new
precipitation datasets may also be
considered in future analyses.
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