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Monitoring vegetation fires in satellite images:
an essential GEO/GEOSS component

(an ongoing success case in Brazil combining
earth observations tools with
public and private effective actions)

Alberto Setzer — CPTEC/INPE/MCT
Joao A.Raposo Pereira — Proarco/IBAMA/MMA
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The subject of Vegetation
Fires matches 100% the
purposes of GEO/GEOSS !

:El http:/ fwerw . earthobservations.org/ind ex. htmil

Address

Understanding the Earth system is crucial
to enhancing human health, safety and
welfare, alleviating human suffering
including powverty, protecting the global
environment, reducing disaster losses,
and achieving sustainable development.
Observations of the Earth system are
critical to advancing this understanding.

GEQ is at c-rga.*‘.—fzatﬁ:-r.- dedicated o
developing and instituting a Global Earth
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GEOSS

Conrad C. Lautenbacher, GEC Co-Chair for the United
States, U.5. Under Seoretary of Commerce for Ooeans
and Atmosphers

A fact: 28,700 matches for a
GOOGLE search using
GEOSS and FIRES !
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@ Atmospheric Sciences N-1.. - light imaging (fires, electrification - abr 26
Atmospheric Sciences Note.. - about the fires —solution is the - abr 26
US EPA | GEOSS | Benefits of GEOS8S in New Mexico - [ Traduzir esta pagina ]
Global Earth Observation System of Systems (GEQSS) ... This will allow a faster response by

emergency personnel to fires, and faster issuance of alerts to ...
www.epa.govigeossifact_sheets/newmexico. html - 18k - Em cache - Paginas Semelhantes

US EPA| GEOSS | Benefits of GEQSS in Nevada - [ Traduzir esta pagina |
Global Earth Observation System of Systems (GEQSS) ... Severe fire seasons due to
drought and frequent winds can result in billions of dollars in damages. ...
www.epa.govigeoss/fact_sheets/nevada.html - 17k - Em cache - Paginas Semelhantes

Earth and Space Science Informatics. GEQOSS and Related Research ... - [ Traduzir esta pagina ]
The GEQSS goal for fire detection and monitoring is being realized in Mesoamerica through

fire monitoring decision support preducts generated by the SERVIR ...
www.agu.org/meetings/sm06/sm06-sessions/sm06_IN52A html - 21k -

Em cache - Paginas Semelhantes

ror WGA Policy Resolution 05-xx
Formato do arquivo: PDF/Adobe Acrobat - Ver em HTML

obsenving strategy, for example through IS0OS and GEQSS. 3. The Western Governors believe
an integrated fire weather and fire environment research ...

www.westgov.orgiwgal/policy/05/fire-weather pdf - Paginas Semelhantes

GEOQSS - The Need for Interoperability - Editorials - [ Traduzir esta pagina |

The UScomponent of GEQSS, known as the Integrated Earth Observation System (IEOS), ...
flash floods, dust storms. volcanic eruptions and forest fires. ...
www.directionsmag.com/editorials.php?article_id=2026 - 60k -

Em cache - Paginas Semelhantes

Russian Federation And US Sign Pioneering Agreement - [ Traduzir esta pagina ]

GEOSS will make more effective monitoring of forest fires possible, and provide farmers with

immediate forecasts essential to maximizing crops yields. ...
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Sdo José dos Campos, Brazil, May 29'" to 31% 2006

“The main goall of the workshop is a review df c'a'pac'it'y'
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
deteccao de
queimas.

Sensor MODIS
satélite AQUA.

Amazonia
ocidental

Dezenas de
plumas de

fumaca com
focos quentes
em sua origem.




Exemplo de
deteccao de
queimas.

Sensor MODIS
satélite AQUA.

Amazonia
ocidental

A detecc¢ao do
fogo ¢ feita
com a
localizagdo de
pixeis de maior
temperatura no

canal termal 20 ppe

(~4 um)




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

Focos de Queima Focos de Queima
Acumulados de maio a dezembro de 2000
Acumulado de 2005/01/01 a 2005 12/31
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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.
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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 fumaca
na regido de Rio Branco, AC (fotos campo do Foster Brown)
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FOLHAONLINE CAMERAS
COTIDIANO DIGITAIS 32mp Accidents with
’ saete 12X SEM JURDS .
deaths resulting

Em cima da hora 06/00/2005 - 21h10 .
Brasil Recem-nascida e piloto morrem em from the fires
Mundo queda de aviao no MT and the smoke
Dinheiro
Cotidiano da Folha Online Publicidads are common.
Esporte ﬁ
Ilustrada U avido monomotor Corsco que -
Informatica transportava seis pessoas para um hospital Esta pintandu na
CiEncia de Cuiaba (MT), incluindo um casal de Nacé :

- : acoes Unidas um
Educacio gémeos prematuros, caiu por valta das 19h .

& d . empreendimento completo
caleria e ontem a cerca de 25 km da pista onde - -
: . : para vocé e sua familia.
Manchetes pousaria, em Sinop (MT), C piloto e um dos
o recém-hascidos --uma menina-- marreram.
Especials
Erramos 0 resgate ocorrew somente por volta das 15h desta terga-feira, quase 20
L horas depois do acidente.
— Problemas

Cerca de uma hora antes da queda, o piloto tera comunicado por
telefone sua mulher, Rosent Mag s dia
mudar a rota do vdo devidG "as criticas condicdes de aterrissagem’

"E e luina [350 km de Sinop] & pensou em p
dos Gadchos [a 150 km de Sinop], mas desistiu porque a visibilidade |a
tambeém era péssima e ele conhecia melhor o aeroporto dagui [Sinop]”
disse revista por telefone, trés
confirmacdo da morte do mardo,

Roseni Silva afirmou gue estava "confiante” porgue o piloto, com 34 anos
de profissao, 13 havia realizado antes oito pouwsos de emergéncia 'sem
vitimas, apenas com danos maternais',



Just to remember, the Brazilian Forestry code “forbids the use of fire in

forests and others forms of vegetation” in its article #27 1!
Artigo 27 - E proibido o uso de fogo nas florestas e demais formas de vegetac3o.
Paragrafo Unico - Se peculiaridades locais ou regionais justificarem o emprego do
fogo em praticas agropastoris ou florestais, a permissao sera estabelecida em ato do
Poder Publico, circunscrevendo as areas e estabelecendo normas de precaucéo.
Artigo 28 - Além das contravencgdes estabelecidas no artigo precedente, subsistem os
dispositivos sobre contravencgdes e crimes previstos no Coédigo Penal e nas demais leis,
com as penalidades neles cominadas.
Artigo 29 - As penalidades incidirao sobre os autores, sejam eles:
a) diretos;
b) arrendatarios, parceiros, posseiros, gerentes, administradores, diretores, promitentes
compradores ou proprietarios das areas florestais, desde que praticadas por prepostos ol
subordinados € no interesse dos proponentes ou dos superiores hierarquicos;
c)autoridades que se omitirem ou facilitarem,por consentimento ilegal,na pratica do ato
Artigo 30 - Aplicam-se as contravencgodes previstas neste Codigo Penal e da Lei de
Contravencoes Penais, sempre que a presente Lei ndo disponha de modo diverso.
Artigo 31 - S40 circunstancias que agravam a pena além das previstas no Codigo
Penal e na Lei de Contravencgdes Penais:
a) cometer a infragao no periodo de queda das sementes ou de formacgao das vegetacoe
prejudicadas, durante a noite, em domingos ou dias feriados, em época de seca ou
inundacoes;
b) cometer a infracdo contra a floresta de preservagao permanente ou material dela
provindo.
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ACRE TERA SITUAGAO DE
EMERGENCIA DECRETADA

m O governador Jorge Vi-  da pela fumaga. Uim gran-
ana deve decretar situagio  de nlmero de pessoas siiu
de emergénciaem todo 0 @ ruas com masciaris no
Estado. O anuncio deve  rosto para evitar mioxics-
ser feito logomaisemreu-  ¢io. Os hospitais estio fo-
nido com dirigentes do  tados de pessoas, i maion:
imac, Thama, MPE. MPF*  criangas ¢ idosos com pro-
e demais instituigdes liga-  blemas respiraténios.

das & questiio do meio am- Em Xapuri. o fogo
toma conta da reserva

biente. Durante o encon-
tro, que acontece as 8 (‘himMandcs.(kpmdu—
horas na sede do Minis-  tores e seringueiros estio
tério Pablico Estadual,  desesperados porgue ¢
Jorge Viana deve anun- tio perdendo o seu prinki-
ciar também uma série  pal ;mcrdsnmgm

de medias conter as 2 Aleac ¢ Cimura
qummdls.moonﬁdcmdus Municipal, deputados ¢
fora de controle. vereadores s¢ manifestam




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

D




29 de Setembro de 2005

gam reforcos para
combate a incendios

Che

Cento e vinte homens da Defesa Civil Nacional e outros especialistas na drea comecam a ajudar o governo do Estado contra as aueimadas
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Intentional forest fires spread in the forests of Acre, 2005. Dark
areas show the burned areas. Foster Brown, UFAC.
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Evolucao de focos de calor, Acre, 2005
(todos os satélites) - www.cptec.inpe.br/queimadas
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Focos de calor em 2005 no Acre

Prohibition of fire use by
decree, 17/08/2005

| xample showing the use of satellite
;\> 90% no leste-do™ = data to “control” the use of fire
cre : (Evandro Ferreira, 13/Fev/2006)

* Em 2005 foi 5 X mais
aue em 2004




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
Bolivia reaching Acre

GOES-12 2004_Sep 13 182

Bolivia - Santa Cruz de La Sierra Fires
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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
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The INPE Fire GIS with the fires that consumed over 50% of the National Park of liha
Grande, PR, on early May/2006. Monitoring of fires with satellites help to preserve
conservation units and the vegetation of the country in general.
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Home CPTEC/Queimadas ¥

=




= Relatorio de focos nas UCs 2006-04-30 23:30 - Q_Alertas_UCs - Netsca-.. [= |[B[X]

2 .2

[+ Assunto: Relatorio de focos nas UCs ... De: proarco@dpiinpe.br 1/5/2006 02:30

F.elatorio dos focos nas UCs Federais/Estaduais e Terras Indigenas
Gerado em 2006-04-30 as 23:30:00 (horario BrasiliaTDF)

Tipo UC: Estadual

MNome: A P A Commbatai-Botucatu-Tejupa

Nunicipio/Estado: Timburi/SP

DataHora GMT (*): 2006-04-30 00:28:46 Satelite: NOAA - Lgo®ltde de fn =) 1
DataHora GMT (*): 2006-04-30 21:18:57 Satelite: NQgL - 15 Qtde de cn(i}_ 2
Baixe um .txt contendo as coordenadas destes fg aqu

Tipo UC: Federal

Nome: PN, de Itha Grande

Nunicipio/Estado: Altonia PR

DataHora GMT (*): 2006-04-30 16:53:40 SateligpfF AQUA Qtde de focols): 3
DataHora GMT (*): 2006-04-30 19:00:20 Sg€hte: NOAA-12 Qtde de focols): 6

Baixe um .txt contendo as coordenadas degfts focos aqui

Tipo UC: Federal

MNome: Buffer interno P.IN. de TTha Grande

Nunicipio/Estado: Altonia PR

DataHora GMT (*): 2006-04-30 12:32:20 Satelite: TEREE A Qtde de foco(s): 1
Baixe um .txt contendo as coordenadas destes focos aqui

Tipo UC: Federal

MNome: Buffer externo P.IN. da Serra da Canastra

Nunicipio/Estado: Passos™IG

DataHora GMT (*): 2006-04-30 19:00:20 Satelte: NOAA-12 Qtde de foco(s): 2
Batxe um _itxt contendo as coordenadas destes focos aqui

Tipo UC: Funai

Nome: T.1. Paresi

MNunicipio/Estado: Tangara da Serra™IT

DataHora GMT (*): 2006-04-30 12:32:20 Satelite: TERFA Qtde de foco(s): 1
M= 2 S E)

Email informing the

first detections of
fires in the National

Park of llha 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!



JEndere;D I@ http:/fvawe, seckam. pa. gov.br/queimadas_mapas.htm

Data freely availbe

Tendency: users ? SECTAM Y&, 1o all - and

criate their own —— — compatible with any
database using raw MAPAS DE QUEIMADAS o

INPE data. Examples.. |
1n the states of CE,
MG, PA, and
MT/state controller,
among others.
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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).

» e ada AP = e » e [ |
FEile Edit Wiew Favorites Tools Help -..','
" ] =y e i i E
@ Back - = ) » ,.;_..: f l\] - ! Search 3.5 Favorites e} = Address |:§’| http://map-amazonia.net/forum/forumdisplay.php?f=4 vl Go

Madre de Dios - Acre - Pando 25

Fori

M | e cir S IR 12 et

PERU BRAZIL BOLIVIA OQuemas - Queimadas - Fires

We MAP - Forum > Conservacion Ambiental / Conservacdo Ambiental EmTE L1 Memeorizar?

----- il GTP Queimadas Password | |[Leg in |

- Tdpico / Autor Classificar

== Estimativa preliminar de floresta com copa afetada em Sena Madureira a 05-24-2006 04:53 PM a 40
“7 Joventina C S Makamura de loventina C S Nakamura 24 =
== Fotos aereas das queimadas de 2005 - 13/10/2005 {awviao) continuacdo I} 05-23-2006 02:52 PM o 30
“7 Mara Pantoja de Nara Pantoija 24 =
_— Nn_.rsl do rio estd em 3,41 m., & o0 Acre pode reviver drama do ano passado - A IETT-ITTE TE.LE o o 12
v Inbuna de Foster Brown &4 =

Foster Brown

i 1 =1 1 -

_— Erl_l}-;al do rio estd em 2,41 m, e o Acre pode reviver drama do ano passado - & IETTETTE TE. i i o o
o | ribuna de Foster Brown 24 —

Foster Brown
e MisSo de um seringueiro sobre a seca e as mudangas ambientais a 05-22-2006 07:14 PM o 30
“% | Foster Brown de Foster Brown 24 =
== Previsao de tempo e focos de calor - frente fria chegando a 05-20-2006 11:08 AM 0 55
““ | Foster Brown de Foster Brown 24 =
== Fotos aesreas das queimadas de 2005 - 13/10/2005 {aviao) a 05-19-2006 06:23 FM a 17
“ | Mara Pantoja de Mara Pantoia 24 =
== Palestra - Seca, Fumaca e Queimadas - Trem de conhecimento a 05-18-2006 05:51 PM 0 59
““ | Foster Brown de Foster Brown 24 = =

=] 0 Internet




Grafico 52 - Proporcao de municipios com ocorréncia de

Pesquisa de Infnn“acﬁes Bési[as Municipais poluicao do ar, segundo causas - Brasil - 2002
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Grafico 66 - Propor¢cao de municipios que informaram
queimadas como causa de poluicao do ar,
segundo Grandes Regioes - 2002
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Mapa 22-Densidades de queimadas/Focos de calor-Brasil 2002

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.

Source: Atlas nacional do Brasil digital.

Rio de Janeiro: IBGE, 2004. 1 DVD

_— Dansidade de Focos da Calor

i, WAL 2002

§

¥




Coordenacao-Geral de Mudancas Globais de Clima
Ministério da Ciéncia e Tecnologia

Emissdes dos Principais Gases de Efeito Es

Em 1994, asemisstesde CO, foram estimadas em 1.030 T,
destacando-se o Setor Mudanca no Uso da Terra e Florestas,
com 75% das emissdes, sequido do Setor Energia, ¢

COMUNICACAO NACIONAL INICIAL DO BRASIL A
CONVENCAO-QUADRO DAS NACOES UNIDAS SOBRE

MUDANCA DO CLIMA
e e ey Y

r-’mdar.;a nos Estoques de Biomassa em Florestas e em -
It's also official: Outras Formages Lerhgsas il M e .
vegetation fires produce Converslo de Florestas para Outros Uos 882477 | 951873 @ g
some 80% of the Abandong de Terras Cultivadas -189.378 | - 204270 | - 198 -8

Brazilian greenhouse Emissfios @ Remocties pelos Sobs 110231 | 75613

emissions, by far the 1st. _m-

place in the country.

Brasilia, novemnbro de 2004.

Inventario Nacional de Emissoes de Gases de Efeito Estufa 85



Deforestation fires,
(Rondonia, 2002

2004: 26,100 km2 of
deorestation in AMZ




State of Mato Grosso: Number of Fires x Deforestation .
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Risco de Fogo Observado gerado em 2006/05/28 (com dados de 2006/02/28 a 2006/05/28, 12 e
18UTC) e Prognosticos gerados pelo Modelo Regional ETA do Cptec com Inicializacao em
2006/05/29 D0UTC - Inclui dados de Satelites

A Fire Danger Map produced on 2006/05/28 (with data from 2006/02/28 fo 2006/05/28, 12 and 18UTC) and Forecasts produced by
the ETA Regional Model of Cptec with initia: on 2006/05/29, 00UTC

Riesgo de Fuego Producide en 2006/05/28 (con datos desde 2006/02/28 hasta 2006/05/28, 12 y 1BUTC) y Previsiones
producidos por ETA Regional Model del Cptec, com inicializacion de 2006/05/28, 00UTC
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A UNEP/DEWA/GRID-Geneva: Global Wildfires - Microsoft Internet Explorer

File Edit View Favorites Tools Help
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% United Nations Environment Programme ’ - R | et - ARntact | Lin
‘a Division of Early Warning and Assessment (DEWA)] = EU :
Global Resource Information Dé&tabase (GRID) - ene

ACTITIES /.-_"DHTH .:',-" FROOUCTS /;SERUICES :'.-" LHEE RESOURCES

@@ Printing Instructions @ Large text  Franc

Activities = Early Warning - Global Wildfires: Status Report on Forest and Other fires Worldwide
ACTIITIES (_,-'

Real-time information on current fires status and early warning Assessments

- 2004 GEQ Assessment
° - 2004 Environment & Security
Integration

- 2002 Caucasus Environment
with globa

Qutlook
Capacity Building
initiaves is
mandatory !!!

- 2002 Lebanon Coast

- 2001 Cazpian Environment
Programme

- 15959 GISVWeb-Africa

- 19959 Black Sea

Early Warning

- 2004 PREVIEWW IMS

- 2004 Resources

- 2004 Links to other relevant zites
- 2004 Publications

- 2000 Global Wildfires
Earthwatch

Global Change

) & ) ) - 2003 Black Triangle

For current fires status, click on ,for early warning click on & - 2002 Cordillera Blanca
- 2003 wory Coast
GBA-IMS application - 2003 Danube
- 2003 Dead Sea
- 2003 Far Ea=st Ru=s=ia
- 2003 Lake Hamoun

Test the GEA-IMS application: it allows to visualise and download data on

izlobal Burnt Area for the year 2000. The user can zoom, overlay with - 2003 Mesopotamian VWetlands
different layers, get statistics. This project was run in collaboration with - 2003 Switzerland
ELl Joint Research Centre. Metadata

Sustainable Resource Use

- 2004 Lake Balkhash

- 2003 Mesopotamian Marzhlands
- 2003 Water for Peace

Links to relevant organisations providing information on fires
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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;



	Operational fire detection at INPE (any data is important):NOAA-12/AVHRR, polar, 2 /dayNOAA-14/AVHRR, polar, ? / dayNOAA-1
	Smoke -  serious problem in Acre

