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Summary

This study presents a first evaluation of the occurrences of vegetation fires of anthropic
origin in the Protected Areas (PA) of the Brazilian Amazonia (AMZ). 

The PAs comprise ~2.1 x 106 km2, or ~42.2% of AMZ’s ~5 x 106 km2. Federal 
Conservation Units (FCU) account for 585.6 x 106 km2, State Conservation Units (SCU) 
for 559.8 km2 and Indian Territories (IT) for 1,077.8 x 106 km2. The Conservation Units 
(CU) include parks, forests, ecological stations, biological reserves, units of sustainable 
management, etc., and are under the National System of Conservation Units, SNUC, 
while the ITs are under the National Foundation for the Indian, FUNAI. These PAs were 
recently compiled into a digital basee by ISA, “Instituto Sócioambiental”, from Sao Paulo. 
INPE, the Brazilian National Space Institute monitors fires in satellite images since the 
late 1980s, and the NOAA-12 AVHRR data provides a particularly long and reliable 
database of 16 years, until July/2007. Combining these unique two sets, an overall 
analysis of fire events in the PAs was obtained.
For the 674 PAs, 473 of them, or 70.2%, were affected by fire when using just the 
detections made with the more consistent AVHRR/NOAA-12 series.  Using fire data 
from all satellites, these values rise to 617 areas with fires, or 91.5% of them. For the 
percentage of the areas with NOAA-12 fire occurrences inside them, the 137 FCUs
showed the highest value, 79.6%, followed by the 159 SCUs with 77.4%, and by the 378 
ITs with 78.4%. The extent of the fire effect in the PAs affected varies widely, from cases 
when over 70% of  the area shows fires almost every year, to those when only isolated 
fires are identified at the boundary of the area.
Occurrences of illegal man-caused fires in the Protected Areas of Amazonia present a 
definite case for scientific, environmental, ecological and administrative concern.
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Objective
To present a first evaluation of the occurrences of vegetation fires in the 
Protected Areas of the Brazilian Amazonia.

Input Data
- Geographical coordinates of fire pixels in the period of 2000-2007 provided by INPE’s
operational system, http://www.cptec.inpe.br/queimadas and 
http://www.dpi.inpe.br/proarco
Comments: fire pixel location with ± 01 km accuracy for ~85% of the cases in the  
NOAA-12 AVHRR detections, and up to ± 03 km with GOES and MSG imagery;
western Amazonia (Acre, Rondonia, west Amazonas) limited coverage in 2000;
only the late-afternoon NOAA-12 overpasses used in the main series.

- Digital Cartographical Database of the Protected Areas of Brazil provided by ISA, 
“Instituto Socio Ambiental”, Sao Paulo, Brazil, July/2007; ISA-INPE authorization term, 
02/Aug/2007. http://www.socioambiental.org

Comments: best available database in Brazil; only areas >1000 ha included; data 
compatible with the 1:1,000,000 scale; some Protected Areas not yet mapped or with 
undefined boundaries.

Processing tools
Commercial Geographical Information System to analyze coordinates of fires and limits 
of Protected Areas.
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The Brazilian Amazonia with ~5 million km2 and its 674 Protected Areas:
137 Federal Conservation Units with 585.6 x 103 km2; 159 State Conservation Units 
with 559.8 x 103 km2, and; 378 Indian Territories with 1,077.8 x 103 km2. (Source: 
ISA, July/2007)
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Summary of AMZ fire occurrences for ITs, State CUs and Federal CUs.

Indian Territories

Conservation Units (State CUs and Federal CUs)
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Indian Territories

Conservation Units (State CUs and Federal CUs)

Tables of NOAA-12 fire detections for the ITs and CUs in the Jan/2000-Jul/2007 period.
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Ranking of fire events in the Protected Areas of the Brazilian Amazonia in 2005 
according to INPE’s monitoring of fires. On the left, only NOAA-12 detections, 
and on the right, all satellites available. (Only the beginning of the list shown.)
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National Forest “Bom Futuro”, Rondonia: dozens of fire pixels and the associated 
smoke plumes along fire fronts of many km, as detected by the INPE monitoring 
system on 31/August/2008. On the right, a news clipping reporting the same event.
This is a critical example of illegal fires inside a Protected Area that occur every year. 
Note the development projects with the “fish-bone” pattern surrounding the area.
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Fire occurences
inside the
conservation unit
of Floresta 
Nacional Bom 
Futuro, in the
state of Rondônia, 
with 1775 fire
pixels in 2005. 
The detection and
location of the fire
pixels is delivered
to users in near
real-time.
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Vegetation fires in the Indian Territory of Parque do Araguaia, Lagoa da Confusão, 
Tocantins, on 04/September/2008, as detected by the INPE monitoring system. On the 
left, the email of alert sent to users indicating fire detection by 5 different satellites; on the 
right, the fire pixels and the smoke plumes from the fires on a MODIS/AQUA image.
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Fires in the Protected Areas of the Brazilian Amazonia are reported very often in the 
press and TV. The situation is widely know, but was not quantified until this study 
using INPE’s system to monitor vegetation fires with satellites.
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Conclusions
- Occurrences of man-caused vegetation fires inside the Protected Areas of the 
Brazilian Amazonia were analyzed for the first time. The period of interest was 
2000-2007. The results show that all types of Protected Areas, in all Amazon 
states, and in all main vegetation ecosystems are affected by fire.
- For the 674 Protected Areas, 473 of them, or 70.2%, were affected by fire when 
using just the detections made with the more consistent AVHRR/NOAA-12 series.  
With  data from all satellites, these values rise to 617 areas with fires, or 91.5% of 
them.
- For the percentage of the areas with NOAA-12 fire occurrences inside them, the 
137 Federal Conservation Units showed the highest value, 79.6%, followed by the 
159 State Conservation Units with 77.4%, and by the 378 Indian Territories with 
63.8%.
- The extent of the fire effect in the Protected Areas affected varies widely, from 
cases when over 70% of  the area shows fires almost every year, to those when 
only isolated fires are identified at the boundary of the area.
- The Protected Areas of the Brazilian Amazonia comprise about 2.1 million km2, or 
~42% of the region. In general, these Protected Areas have no practical means to 
prevent or combat fires.
Occurrences of illegal man-caused fires in the Protected Areas of Amazonia 
present a definite case for scientific, environmental, ecological and administrative 
concern.
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