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OPERATIONAL DEFORESTATION MONITORING WITH
LANDSAT DATA FROM 1970s TO PRESENT
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PRODES Digital - Status

Landsat TM

1997 = 181 IMAGES
,2000 = 162 IMAGES
2001 = 192 IMAGES
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Rapid assessment of new deforestation on annual time step:
MODIS VCF Product and MODIS Red band Thresholding

Kilometers I < cforestation identified by MODIS
NDVI 16 day composite through July
Value

. High : 9997

Low : -3000




Field Validation 1in central Mato Grosso—1July, 2004
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IDENTIFICATION OF LARGE
DEFORESTATION EVENTS 20

Oto3 3to10 10 to 20 >20 total

(Morton et al., 2005, Earth Interactions) HECTARES




Deforestation Clusters Detected in Mato Grosso 2001-2004

Number of Clusters

2x increase 2002-2004
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MORE AND LARGER DEFORESTATION EVENTS IN
MATO GROSSO OVER MODIS TIME SERIES

Morton et al., 2005, Earth Interactions



Timing of MODIS-based Deforestation Detections

41% 42% 17%
A

Polygons

End 2003 Dry Early Wet (Nov-Jan) Late Wet (Jan-Apr) Dry (Apr +)

DEFORESTATION TIMING:

* Critical periods for deforestation monitoring in Mato Grosso are
the late dry season and during the wet season.

* 2003 and 2004 show more clearing during wet season than 2002.




Operational Deforestation
Detection in Brazilian Legal
Amazon with MODIS

(DETER - DEtecgao em TEmpo Real
do Desmatamento na Amazonia Legal)

~ wWww.obt.inpe.br/deter
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DETER: Methodology

 Reference: deforestation map available from
PRODES for the previous year

e Monthly detection of changes in forested areas
without cloud cover

e Rapid dissemination of the results: internet

MINISTERIO DA CIENCIA € TECNOLOGIA
INSTITUTO NACIONAL DE PESOUIISAS €ESPNACINIS



DETER: Feasibility study

Comparing the methodology of PRODES (*)
using MODIS data

(*) Transformation of image data using Linear Spectral
Mixing Model, image segmentation and classification per.
region and pos classification image edition

- 8 sequential Landsat ETM+ scenes acquired in 2002
(day 166 to day 278)

— 8 Terra/MODIS scenes (the same ETM+ dates)

n | (Anderson, 2003)
INPE :
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TERRA MODIS 2002/166 ---- PRODES 2001




~ TERRA MODIS 2002/278: Alert MODIS (166 - 278)

| & Alerta_2002
Madis_166
B odis_182
Madis_198
Madis_214
Madis_230
Madis_246
Madis_262

- hodis_278




TERRA MODIS 2002/278 / PRODES 2002




LANDSAT ETM+ - MAPPED AREAS (M2)

Desmatamento bruto a partir do PRODES 2001
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LANDSAT ETM+ - MAPPED AREAS (KM2)

Area desmatada entre junho e outubro de 2002
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MODIS image Ground Station
more recent Cuiaba / MT -
Processing data in S.J.

Campos: SPRING - detection
‘of new defor?station areas

Products in the Internet

for the previous years
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- 2000 PRODES DIGITAL data complemented for
2003 over MODIS image: 12 to 27 August 2003




MODIS IMAGE - 22 APR 07 MAY 2004
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CLASSIFICATION OF SOIL FRACTION IMAGE
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CLASSIFICATION OF MODIS IMAGE ( 22 APRIL to 07 MAY 2004)

Alerta_2004 22abr-07maio=1.637 km=
1 © Estensao_2003_total_ago
desmatamento_total = 754.850 Kme

B Hidiografia

nao_floresta




DEFORESTATION UP TO AUGUST 2003 OVER MODIS IMAGE (22-APR.— 07 MAY 2004
P T o




FIELD WORK IN 2005
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BRAND NEW DEFORESTATION
March, 2005




DETER RESULTS

http://www.obt.inpe.br/deter



DETER - Sistema de Deteccdo de Desmatamentos em Tempo Real - Microsoft Internet Explorer |'._||'E|
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Arquivo  Editar Exibir Favoritos Ferramentas  Ajuda i

e - _/I |ﬂ @ _;\] /.__\l Q} :__&_ ;EudEI'EI_:D|K§| http: ffuww . obt.inpe.brjdeter/ v| Ir
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da lerra - 0BT

DEteccdo do desmaTamento em * | (QELICTRY | Recompor | Imagens Satélite | Base Cartografica | Mapas Tematicos |Tamanh0 da Tela
tEmpo Real na Amazdnia Legal -
DETER Modis 07 Maio 2004/ Divisdo Politica S04 -00-00 O48-00:00

Parametros Basicos
Data Primeira Observagao | Z004-05-07 (%

Data Ultima Observagio | 2004-05-08 %
Estade TODOS L
Base Operativallbama TODAS

Satélite MODIS 01 |W

Faixa de Area Maior que 25 ha

Maostrar queimadas | Nao L' |

Por Regido [opcional)

Oeste |—74-'3 | Leste |—44-'3' |

Sul #acl. 4 mho

Cligue em "Ver\View" HEIGQUEMES

Graficos

T

Procurar Municipic

Nome | |
Estado TODOS |
Ordenar Alfsbeticaments | W

Procurar

Ajuda... 516:00:00 064:00:00
Desmatamentos detectados nos
Municipios ou Unidades de
Conservaga"o... Nesta tela existern 2024 de um total de 2069 pontes de alerta no pericdo de 2004-05-07 a 2004-06-08

Saida dos dados/Export data/Salida de los datos | Selecionar/Select/Seleccionar +




DETER: Publicly-available,
transparent identification of
new deforestation locations
>25 ha every two weeks

e mt_sedes | deter_20041231_pol
VIAS_INTERURBANAS1 | deter_20041130_pol
<all other values> ' Deter_20041030_pol
. COBERTURA Deter_20040928_pol
: > —— Asfalto Deter_20040825_pol
Terra deter_20040729_pol
’ deter_20050630_pol | | Deter_20040608_pol
< deter_20050531_pol_pol mod09_2005_183_red_tiff.tif
s | deter_20050430_pol  Value
Deter_20050330_pol High : 65535
= Deter_20050228_pol
Deter_20050131_pol . Low : 0
?"' z Kilometers

See (Ander<son et al 2005 [EEE Remote Sensino [etters)
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Deforestation areas by Municipalities,
States or Conservation Areas

-

Desmatamento Municiﬁic A
e Unid. Conservagao

Parametros Basicos

Data Inicial (aaaa-mm-dd]) [2004-05-01
Data Final (aaaa-mm-dd} [2004-05-28

Pais BRASIL |»
Estado MT w
Satelite MODIS 01 |w
Faixa de Area Maior que ) ha | W
Agrupar por Municipic L
Tipo
Nome UC Federal
Nome UC Estadual
Executa
Graficos
Tipo Municipios W

Histograma

Servigo atualizado diariamente as 04:00, 10:00,
13:30, 19:30, 21:30 & 23:30 - horaric de Brasilia/DF

Receba um relatdrio resumido dos focos
nas UCs em seu email. Increva-se...

Visitas desde 01/12/2003
Qualguer problema, duvida ou sugestac, por favor,

entre em contato:prodesi@dpi.inpe. br

el by

£ b

5) 5115147055124320040507120000 (clique pf ver)

Municipio/Estado: Santa Carmem/MT

Nr  Lat Long LatGMS

1 -11.9335-55.14595 11 56 0.48
2 -11.8053 -55.1423 5 11 54 18.94
3 -11.8420-5%.7968B5 11 50 31.38
4 -11.9197-55.18963 5 11 55 10.99
5 -12.0288 -52.6504 5 12 1 43.84
6 -12.0530 -52.80765 12 3 10.75
7 -11.8026-52.7692 5 11 48 9.24
8 -12.0788 -52.89513 5 12 4 43.78
9 -12.0113-52.8742 5 12 0 40.56
10 -11.8270 -52.7236 5 11 55 37.14
11 —11.8632 -55.2121 5 11 51 47.47
12 12,1104 -52.9629 5 12 & 37.31
13 -11.8412 -54.67755 11 50 28.37
14 —12.0554 -55.1763 5 12 3 19.31
15 -11.7608 -52.7346 5 11 45 38.92
16 -11.9412 -54.3954 5 11 56 28.34
17 -11.8038 —52.71598 5 11 48 13.72
18 -11.9322 -52.8579 5 11 55 56.06

LongGMS
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28.39

Data Satelite
2004-05-07 MODIS-01
2004-05-07 MODIS-01
2004-05-07 MODIS-01
2004-05-07 MODIS-01
2004-05-07 MODIS-01
2004-05-07 MODIS5-01
2004-05-07 MODIS-01
2004-05-07 MODIS-01
2004-05-07 MODIS-01
2004-05-07 MODIS5-01
2004-05-07 MODIS-01
2004-05-07 MODIS-01
2004-05-07 MODIS-01
2004-05-07 MODIS-01
2004-05-07 MODIS-01
2004-05-07 MODIS-01
2004-05-07 MODIS5-01
2004-05-07 MODIS-01

Area

Area (Km2/Ha)
1.2611 /f 126.1
1.3895 / 138.9
1.5178 / 151.8
2.0321 f 203.2
2.8691 / 2B6.9
3.1263 / 312.6
3.1878 / 318.8
3.1909 Jf 319.1
3.7607 f 376.1
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T.7571 f T775.7
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Y DETER - Sistema de Detecgao de Desmatamentos em Tempo Real - Microsoft Internet Explorer
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MNETERD DO MED AMBIENTE
NETITLTD BRAGLERS DO ME0 AMEENTE § DOG RECUREDG MATBA S RENCVIV BE
BIRETIRA B PROTRCM AMBIENTAL
DERARTAN ENTD DE FECALZACHD
DOCUMENTO IND|CATVO PARA FISCALIZACHO E CONTROLE DO DEESFLORESTAMENTO

53'58°00" 53'56°00" 53'54'00" 53'52°00"

“Document Indicative for
Fiscalization and Control
of Deforestation”, written

by IBAMA/MMA based on
DETER information

53°58°00" 53°56°00" 53°654°00" 53°52°00"

Fiscal responsdvel : Escala 1:100000 Mosaico Landsat/INPE

Caracterlsticas da érea :

Proprietério : MNota : Este é um documento indicativo de COORDENADAS DE APOID :

Tipo de desflorestamento : incremento de dreas desflorestadas que possui Identificador : 136

Uso do solo : a finalidade de orientar a fiscalizag7o. Longitude : 63°64°64" W

Trea licenciada 7 : Latitude : 5°7°62" §

Observagies : Municipio : ALTAMIRA-PA
?rea aproximada : 6185.09 hectares
Fonte: DETER/INPE 22/06/04




Field verification done by

IBAMA /| MMA on 16 AUGUST 2004
in Altamira, Para










Dinamica do Desmatamento por Unidade
Federativa (Agosto/2003-Agosto/2004)
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Dinamica do Desmatamento por Unidade
Federativa (Janeiro a Setembro de 2005)
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WHAT TYPES OF LAND USE
CHANGE ARE OCCURRING
FOLLOWING INITIAL CLEARING?

Primary and secondary transitions:

1° Forest — Pasture

1° Forest — Mechanized Agriculture
2° Pasture — Mechanized Agriculture
2° Mechanized Agriculture — Pasture

eeeeee

Data Source: SIDR A




Utility of MODIS data for
~__monitoring deforestat1 n ’

* Not a substitute for hlgher resolutlon, Landsat- llke
observations but allows rapid assessment

* Most applicable where large, mechanized clearings

* Daily acquisitions and free availability key for
. operational real-time monitoring

B Phenological signal enables monitoring of subsequent
land use transitions
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