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Burnings along the main roads (Via Dutra, km 121)



Fires in conservation areas (“Banhado”, São José dos 

Campos, SP)



Fires in Urban Areas (J.Granja/Petrobrás, S.J.C, SP)



Burned area inside

military air force 

base, São José dos 

Campos, SP

Burned area & 

municipality add for better 

life quality , São José dos 

Campos, SP



Fires for manual harvest of sugar cane



Deforestation fires

(Rondonia, 2002

26,000 km2 of new 

deforestation in 2004 !!!
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Brazilian Forestry Code
Artigo 27 - É proibido o uso de fogo nas florestas e demais formas de vegetação.
Article 27: The use of fire is forbidden in the forests and other types of vegetation.

Parágrafo Único - Se peculiaridades locais ou regionais justificarem o emprego do

fogo em práticas agropastoris ou florestais, a permissão será estabelecida em ato do 
Poder Público, circunscrevendo as áreas e estabelecendo normas de precaução.

Artigo 28 - Além das contravenções estabelecidas no artigo precedente, subsistem 

os dispositivos sobre contravenções e crimes previstos no Código Penal e nas demais 

leis, com as penalidades neles cominadas.

Artigo 29 - As penalidades incidirão sobre os autores, sejam eles:

a) diretos;

b) arrendatários, parceiros, posseiros, gerentes, administradores, diretores, promitentes 

compradores ou proprietários das áreas florestais, desde que praticadas por prepostos 

ou subordinados e no interesse dos proponentes ou dos superiores hierárquicos;

c) autoridades que se omitirem ou facilitarem, por consentimento ilegal, na prática do 

ato.

Artigo 30 - Aplicam-se às contravenções previstas neste Código Penal e da Lei de 

Contravenções Penais, sempre que a presente Lei não disponha de modo diverso.

Artigo 31 - São circunstâncias que agravam a pena além das previstas no Código 

Penal e na Lei de Contravenções Penais:

a) cometer a infração no período de queda das sementes ou de formação das 

vegetações prejudicadas, durante a noite, em domingos ou dias feriados, em época de 
seca ou inundações;

b) cometer a infração contra a floresta de preservação permanente ou material dela 

provindo.





For a large country 

where the use of fire in 

the vegetation is 

endemic and with poor 

environmental 

enforcement, Orbital 

Remote Sensing is 

THE only tool to 

monitor and study, 

and to coordinate 

management efforts to 

limit this harmful 

practice. 

Used with GISs and 

internet the results are 

multiple.



2002

~232,000 fire 

pixels detected 

with just one 

satellite (NOAA-

12) at the late-

afternoon 

overpass.

Blue areas in 

southern 

Amazonia 

indicate higher 

concentration of 

fire occurences.



2003

~210,000 fire 

pixels detected 

with just one 

satellite (NOAA-

12) at the late-

afternoon 

overpass.

Blue areas in 

southern 

Amazonia 

indicate higher 

concentration of 

fire occurences.



2004

~235,000 fire 

pixels detected 

with just one 

satellite (NOAA-

12) at the late-

afternoon 

overpass.

Blue areas in 

southern 

Amazonia 

indicate higher 

concentration of 

fire occurences.



2005

Until 20/May

only ~10,000 fire 

pixels detected 

with just one 

satellite (NOAA-

12) at the late-

afternoon 

overpass.

The fire season 

is just starting!





Noaa-12 INPE fire detection 

for Bolivia on 2004/Sept/13

Heavy 

episodes/disasters of fire 

use causing huge smoke 

palls affecting millions 

over millions of km2. 

The example of Bolivia 

on September/2004



Among the 

effects: all 

airplanes 

grounded 

for days in 

a row



•SBPV 141220 00000KT 1200 BR FU SKC 22/21 Q1015= IFR

•SBTK 141200 00000KT 0000 FG FU VV001 16/16 Q1017= CLOSED

•SBCZ 141200 00000KT 0100 FG FU SKC 15/15 Q1017= CLOSED

•SBAT 141200 24001KT 3500N FU SKC 23/17 Q1016= IFR

•SBRB 141200 22002KT 0600 FU SKC 16/14 Q1017= CLOSED

Areonautical 

weather charts 

indicate many 

airports closed 

because of smoke



Smoke from 

the fires 

produces 

grave effects 

in the health 

of millions as 

reported in 

the local press



Smoke Clouds can cover millions of km2 for weeks as seen 

in this GOES image from a distance of  ~30,000 km 



Fire detection at  INPE (any data is important):

NOAA-12/AVHRR, polar, 2 times/day

NOAA-15/AVHRR, polar, 1 time/day

NOAA-16/AVHRR, polar, 2 times/day 

NOAA-17/AVHRR, polar, 1 times/day

NOAA-18/AVHRR, polar, 2 times/day (just launched)

TERRA-1/MODIS, polar, 2 times/day

AQUA-1/MODIS, polar, 2 times/day

GOES/Imager, geoestatioary, 8 (up to 48) times/day

Total detections:  at least 20 / day



Example of the position of 4 polar orbitters used for fire monitoring



AVHRR and MODIS reception at INPE, Cuiaba, MT

MODIS Antenna

(Terra e Aqua)

AVHRR Antenna

(NOAAs)



Antena MODIS, 

Cuiabá, MT



Limitations MODIS: coverage is not continuous

Cuiabá



Example of fire

detection in the

burning season:

MODIS sensor, 

AQUA satellite

Western

Amazônia

Dozens of 

smoke plumes 

with hotspots at 

their origin



Example of fire

detection in the

burning season:

MODIS sensor, 

AQUA satellite

Western

Amazônia

Fire Detection 

is done trhough 

the location of 

high 

temperature 

pixels in the 

thermal channel 

#20 (~4 um)



Example of fire

detection in the

burning season:

MODIS sensor, 

AQUA satellite

Western

Amazônia

Dozens of 

smoke plumes 

with hotspots at 

their origin











Web page for 

GOES-12 

fire detection

(from a 

distance of 

29,400 km), 

with specific 

products as 

animation, 

persistence, 

etc.



Limitations in the monitoring of vegetation fires with 

satellites:

- Detects only fire fronts larger than 30 m  x  0.5 m

- Fire must be active at the satellite overpass time

- Discontinuities between cosecutive images of polar orbitters

- Tree canopy may preclude fire detection

- Regular clouds prevent the detection

(But smoke clouds are transparent)

- Steep topography may prevent detection

- Location errors usually below 2 km but may reach 4 km

- Between 15 to 30 minutes to distribute the information



Public nternet

GIS for fire 

monitoring



GIS fire statistics 

on near- real- time



GIS specific to monitor fires in Conservation Units and special areas



Internet GIS allows 

users to locate fires in 

Conservatrion Units, 

as on 13/May/2005, 

Ilha Grande 

Nat.Park, PR.



Ocurrence of fires

inside at the Bom 

Futuro National

Forest, Rondônia, 

where the total of 

fire pixels (colored

dots) detected was

732 in 2004.

The data is 

distributed in near-

real-time to the 

users of the 

Brazilian Fire 

Monitoring 

System



Jornal do Brasil, 16/Maio/2005



Public users can register to 

receive e-mail fire alerts at 

no cost.



Alert e-mails can be 

specific to countries and 

areas of interest



Example of automatic 

Emails for the monitoring of 

fires in specific areas: (some 

of the) conservation units hit 

by fire on 20/May/2005.

Note that some fires are 

detected by different 

satellites.



Many fires result from 

new deforetation. The GIS 

with the satellite detection 

can identify them



Dots (fire pixels) 

in the green areas 

indicate new 

deforestation



Many users, 

as the 

Environmen

tal Institute 

use their 

own GIS 

and 

download 

only the fire 

coordinates 

from INPE



And they

define their 

own 

procedures

to manage 

the disasters 

caused by 

fires



Fire Risk is another 

essential tool to manage the

case of Vegetation Fires





Evolução Temporal do Risco de Fogo
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Fire Risk is obtained 

from the weather 

conditions and from 

the detection of fires

made with satellites.



Estimates

and 

dispersion 

forecast  

for 

emissions 

from 

vegetation 

fires



Real-time dispersion of emissions from vegetation fires, So. Hemisphere



Example of user: Ministry of Environmet, Brazil–fires in the Amazon



Programa de Prevenção e Controle de Queimadas e Incêndios 
Florestais na Amazônia Legal – PROARCO

MUNICÍPIOS CRÍTICOS

Programa de Prevenção e Controle de Queimadas e Incêndios 
Florestais na Amazônia Legal – PROARCO

MUNICÍPIOS CRÍTICOS
A program to 

control fires is 

specific to 

critical counties 

in Amazonia



Wide spread fires inthe northern state of Roraima–all human caused



Fires detected by 

satellites and the 

helicopter routes 

to check them





Planning is 

made as new 

satellite 

detections of 

fires arrive



Coordination 

between ground 

and air crews



Local Brigades are 

organized during the fire 

season



All available means asre 

used during fire disasters



Ground crews with 

satellite communications to 

combat the fires detected



A Recent Development – it’s official: 

Vegetation fires are the main 

environmental concern and air pollution

source in the country.



IBGE-Brazilian Statistics Bureau

2005

1st. Air pollution concern:

Vegetation fires



The recent 2005 

IBGE “state of the 

environment study” 

relies heavily on the 

INPE vegetation fire

data obtained with 

satellite monitoring of 

fire pixels.



Counties that did not report the fires



Why the 

counties cheat 

thei reports?

To be 

considered 

“clean” and 

keep the flow of 

incentives.

However, they 

forgot the mon 

itoring with 

sagtellites



Cooperat

ion with 

countries 

in the 

region is 

part of 

the 

system



Specific 

page for 

fires in  

Paraguay



Specific 

page for 

fires in  

Bolivia



Yes, we are 

part of 

(many) 

global 

initiatives 

and projects 

about fires!!!



Conclusion (after 15 years of experience & hundreds of users):

• This satellite stuff really works!

• And the internet with no-cost tools is the ideal way to go.

• It is the cheapest monitoring system one can conceive.

• Extremely useful to guide ground crews and policy planners.

• Excelent for large areas and remote places without attendance.

• Provides regular fire statistics and input for tons of science.

• Increases government and public environmental awarness.

• Very good for general and technical education purposes.

• It is preventing an even worse and more intense use of fire.



More information :

http://www.cptec.inpe.br/queimadas 

queimadas @ cptec . inpe . br

INPE / CPTEC

0 8 0 0  - 9 9 1 2 1 0 (in Brazil)


