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A fact:  28,700 matches for a 
GOOGLE search using  
GEOSS and FIRES !

The subject of Vegetation
Fires matches 100% the
purposes of GEO/GEOSS !



“The main goal of the workshop is a review of capacity
building initiatives ... for implementing GEOSS, and to define 
strategies for future work.”

“The workshop will seek to:
- raise awareness ... of existing Earth observation capacity

building initiatives;
- identify best practices worthy of replication;
- begin analysis of opportunities for project integration and new 

joint initiative ...”

Monitoring of vegetation fires possibly complies with all
items above. The next slides will try to prove it.



Change prsentation to animation of monthly maps of fires detected in 
Brasil (use internet explorer browser to animate).

Key points: over one million fires in Brazil every year;

~ 99% of the fires are initiated by people;

fires are related to the natural climate cycle.

Source for animation: 
http://www.cptec.inpe.br/queimadas/animacao/todos/Filme_todos.swf



Exemplo de 
detecção de 
queimas.

Sensor MODIS 
satélite AQUA.

Amazônia 
ocidental

Dezenas de 
plumas de 
fumaça com 
focos quentes 
em sua origem.



Exemplo de 
detecção de 
queimas.

Sensor MODIS 
satélite AQUA.

Amazônia 
ocidental

A detecção do 
fogo é feita 
com a 
localização de 
píxeis de maior 
temperatura no 
canal termal 20 
(~4 um)



Simple equation: human presence = fire
(one satellite, NOAA-12 detects over 225 k fires/year



The intentional use of fire in the vegetation of South America is endemic
and predictable. We are now at the very minimum of the year cycle.



Operational fire detection at INPE (any data is important):

NOAA-12/AVHRR, polar, 2 /day
NOAA-14/AVHRR, polar, ? / day
NOAA-15/AVHRR, polar, 1 /day 
NOAA-16/AVHRR, polar, 2 /day 
NOAA-17/AVHRR, polar, 1 /day
NOAA-18/AVHRR, polar, 1 /day 

TERRA-1/MODIS, polar, 2 /day 

AQUA-1/MODIS, polar, 2 /day 

GOES/Imager, geoestacionary, 8 (up to 48) /day 

Total images used for fire detection: at least 20 /day



Imagem AQUA-MODIS de 03/Set/2005, mostrando focos e fumaça 
na região de Rio Branco, AC (fotos campo do Foster Brown)



Exemplo de focos e fumaça de 
queimadas em imagem 
MODIS/AQUA  de 
setembro/2005 para o AC, AM, 
RO, Bolívia e Perú, com 
transporte das emissões por 
grandes distâncias.



Accidents with
deaths resulting
from the fires
and the smoke
are common.



Just to remember, the  Brazilian Forestry code “forbids the use of fire in 
forests and others forms of vegetation” in its article #27 !!!
Artigo 27 - É proibido o uso de fogo nas florestas e demais formas de vegetação.

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.



21 de Setembro de 2005



AQUA-MODIS image, 03/Sep/2005, with fire pixels and smoke
plumes close to Rio Branco, AC (field pictures, Foster Brown)



Smoke - serious problem in Acre



Sala de Situação no Corpo de 
Bombeiros- Defesa Civil

29 de Setembro de 2005



Intentional forest fires spread in the forests of Acre, 2005. Dark
areas show the burned areas. Foster Brown, UFAC.



Evolução de focos de calor, Acre, 2005
(todos os satélites) - www.cptec.inpe.br/queimadas
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Maciel

Losses in the Acre fires, 2005
R$ 160 millions in economic losses reported.
> 300.000 ha of open areas were burned (pastures, etc.)
> 200.000 ha of primary forests affected.
Large social impact, to be analyzed.



Example of smoke
from vegetation
fires coverign west
Amazonia. 
AQUA/MODIS 
image, 14/Set/2004



Another example of 
transnational pollution
from fires: smoke from
Bolívia reaching Acre



Among the
nuisances: 
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

Aeronautical charts
showing airports
closed because of 
the smoke from the
vegetation fires



Missions are 
defined in 
the field as 
new data 
arrives.



Ground crews with
satellite links controlling
fires detected with
satellites



Fire occurencies
inside the
National Forest of 
Bom Futuro, 
where in 2004 732 
events of fire were
detected (colored
dots).

Data are 
distributed in real-
time to users



In this example the fire GIS shows widespread use of fire inside the National
Forest of Bom Futuro, RO. About 1,700 colored dots (fire pixels) detected in 
2005 inside the contour of this conservation area indicate the magnitude of 
illegal invasions.



The INPE Fire GIS with the fires that consumed over 50% of the National Park of Ilha 
Grande, PR, on early May/2006. Monitoring of fires with satellites help to preserve 
conservation units and the vegetation of the country in general.



Email informing the
first detections of 
fires in the National
Park of Ilha grande, 
PR, on 30/April/2006.

Over 600 users
receive the early
detection e-mails on
near-real-time for 
conservation units
and areas of special
interest (public and
comercial).

Note that many other
conservation units
were also burning –
the rule at any time!



Tendency: users
criate their own
database using raw
INPE data. Examples
in the states of CE, 
MG, PA, and
MT/state controller, 
among others.

Even the
state
controler !!!

Data freely availbe
to all – and
compatible with any
software.



Decentralized use of the fire data is essential at the regional and local scale. 
Widespread use of the internet and GIS tools provide the ideal tools. Only in Brazil
over 500 web pages are dedicated to the use of fire in the vegetation. Excellent
example is the MAP Forum for Peru, Brazil and Bolivia (c/o Foster Brown).



Publicado em 2005

It’s official: Fires
are the #1 
environmental
priority.



Mapa 22-Densidades de queimadas/Focos de calor-Brasil 2002
Source: Atlas nacional do Brasil digital.

Rio de Janeiro: IBGE, 2004. 1 DVD

The national
atlas of 
Brazil, 
published by
the Bureau of 
Statistics, 
now includes
a map of fire
density based
on the
INPE/IBAMA 
monitoring of 
fires using
satellites.



%

It’s also official: 
vegetation fires produce
some 80% of the
Brazilian greenhouse
emissions, by far the 1st. 
place in the country.



Deforestation fires, 
(Rondônia, 2002

2004: 26,100 km2 of 
deorestation in AMZ



Despite the
technology

and all
efforts ...
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Neighbouring countries
are also integrated, with
hundreds of users.



The system
includes real-time 
and forecast
estimates of 
emissions, 
ambient
concentrations
and disperson of 
pollutants.

Another key
component is the
estimate and forecast
of fire risk for the
vegetaion on the
continent



Integration
with global 
initiaves is 
mandatory !!!



Back to our objectives, “The workshop will seek to:
- raise awareness ... of existing Earth observation capacity
building initiatives;

- identify best practices worthy of replication;
- begin analysis of opportunities for project integration and
new joint initiative ...”

Conclusion regarding fire monitoring with satellites
(just a little biased)

- Fully answers GEOSS objectives;

- It’s an ongoing activity;

- It’s an observation capacity building;

- It’s already being replicated;
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