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OPERATIONAL DEFORESTATION MONITORING WITH 
LANDSAT DATA FROM 1970s TO PRESENT

MONITORAMENTO DA FLORESTA 
AMAZÔNICA

BRASILEIRA POR SATÉLITE
MONITORING OF THE BRAZILIAN
AMAZON FOREST BY SATELLITE



Landsat TM Images for PRODES

~240 scenes 
Landsat/year



PRODES Digital - Status
Landsat TM

1997 = 181 IMAGES
2000 = 162 IMAGES
2001 = 192 IMAGES
2002 = 205 IMAGES
2003 = 214 IMAGES

 



COMPLEMENTING OPERATIONAL 
DEFORESTATION MONITORING 

WITH MODIS DATA

• Rapid assessment of new deforestation 
locations on annual time step

• Real-time monitoring (DETER)

• Monitoring secondary land use transitions



Goal to identify deforestation 
locations from MODIS data 
that is:
-FAST: as automated as possible
-EASY: minimizes data storage and 
processing time
-ACCURATE: minimizes false 
positives
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Rapid assessment of new deforestation on annual time step:
MODIS VCF Product  and MODIS Red band Thresholding



Field Validation in central Mato Grosso—July, 2004
Commission Error from Field Validation of Deforestation 
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HIGH ACCURACY IN RAPID 
IDENTIFICATION OF LARGE 

DEFORESTATION EVENTS

(Morton et al., 2005, Earth Interactions)



Deforestation Clusters Detected in Mato Grosso 2001-2004
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2x increase 2002-2004

MORE AND LARGER DEFORESTATION EVENTS  IN 
MATO GROSSO OVER MODIS TIME SERIES

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



Timing of MODIS-based Deforestation Detections
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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.

42% 17%41%



Operational Deforestation
Detection in Brazilian Legal 

Amazon with MODIS 

(DETER - DEtecção em TEmpo Real 
do Desmatamento na Amazônia Legal)

www.obt.inpe.br/deter



DETER: Methodology

• Reference: deforestation map available from 
PRODES for the previous year

• Monthly detection of changes in forested areas 
without cloud cover

• Rapid dissemination of the results: internet



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)

(Anderson, 2003)



LANDSAT ETM+   - TERRA MODIS   2002 / 166



LANDSAT ETM+   - TERRA MODIS   2002 / 278



TERRA MODIS  2002/166  ---- PRODES 2001



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

Área desmatada entre junho e outubro de 2002
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MODIS image 
more recent

Deforestation Database
for the previous years

DETER

Processing data in S.J. 
Campos: SPRING – detection 

of new deforestation areas

Products in the Internet

Ground  Station
Cuiabá / MT

PRODES Project

Fiscalization: IBAMA 
and other Institutions



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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SOIL FRACTION IMAGE ( 22 APRIL  to  07 MAY 2004)



CLASSIFICATION OF SOIL FRACTION IMAGE



CLASSIFICATION OF MODIS IMAGE ( 22 APRIL to 07 MAY 2004)



DEFORESTATION UP TO AUGUST 2003  OVER MODIS IMAGE (22 APR – 07 MAY 2004



FIELD WORK  IN  2005



BRAND NEW DEFORESTATION
March, 2005



DETER RESULTS

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





MOD13 241-2004

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

See (Anderson et al., 2005, IEEE Remote Sensing Letters)



Deforestation areas by Municipalities, 
States or Conservation Areas



Large deforestation area  detected by DETER on 22 June  2004
in Altamira, Para State  (S 05 08 11.89  - W 53 55 15.73)

Landsat 5 TM image (226/64) acquired on 
2003-08-22  with no sign of deforestation



MODIS image acquired on 08 JUNE 2004, 
showing the initial deforestation activity 



MODIS image acquired on  22 JUNE 2004, 
showing the deforestation area very clearly   



MODIS image - 22 JUNE 2004, 
showing the deforestation
polygon and its attributes  



Landsat image (226/64) - 07 JULY 2004, 
showing the deforestation area

Estrada



“Document Indicative for  
Fiscalization and Control 
of Deforestation”, written
by IBAMA/MMA based on 
DETER  information 



Field verification done by 

IBAMA / MMA on 16 AUGUST 2004  
in Altamira, Para







Dinâmica 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

Data Source: SIDRA



Utility of MODIS data for 
monitoring deforestation

• Not a substitute for higher resolution, Landsat-like 
observations but allows rapid assessment

• Most applicable where large, mechanized clearings

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

• Phenological signal enables monitoring of subsequent 
land use transitions
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