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Scientific Issue

Which are the processes that lead to 
deforestation and how to monitor them with 
satellite data?



Deforestation pathways

Slash and burn Progressive forest degradation

Fire is part of the process



Slash and burn process

Fire at the end of dry season

Direct deforestation at beginning of dry season



Slash and burn – final stage

)



Progressive deforestation

First fire eventSelective logging phase

Reoccurance of fire events

Barlow and Peres (2008)

Final stage



T2 – Loss of understoreyT1 – Selective logging

T3 – Intermediate stage T4 – Final stage � clear cut

Progressive deforestation



(*) INPE: Brazilian National Institute for Space Research

� PRODES – Yearly Deforestation Assessment

� DEGRAD – Yearly Degradation Assessment

� DETER – Bi-weekly detection of new 
deforestation and degradation

� Support for environmental law enforcement

� Assimilation of Radar Data into DETER

INPE’s Brazilian Amazon Monitoring Program (*)



� Based on TM-Landsat, CCD/CBERS, DMC;
� Deforestation maps and yearly rates (Global and

Statewide), raw data, images and methodology
available in the internet (www.obt.inpe.br/prodes);

� Official deforestation figures, basis for policy
making and research on deforestation process;

� Plans to include information on forest biomass
to migrate from area to carbon accounting.

PRODES – Yearly Deforestation Assessment



233 Landsat Images



Satellite Image

(1:250,000)
+

Visual
Interpretation

Visual Interpretation (1988-2002)



166-112

116-113

116-112

Since 2004: TerraAmazon – A single
geographical database and image processing
environment



Deforestation in Rondônia (detail) – 2003



Deforestation in Rondônia (detail) – 2004



Deforestation in Rondônia (detail) – 2005
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Wall to wall spatially explicit yearly deforestation assessment

PRODES: Amazon Deforestation Monitoring
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Consolidado Estimativa



� Evaluation of effectivity of deforestation control policies;

� Public awareness of the deforestation in the Amazon;

� Means for the concerned society to demand
governmental action on the issue;

� Support for policy making at regional and local scales.

Main uses of PRODES results



� Based on TM-Landsat, CCD/CBERS, DMC;

� Maps of areas under selective logging and degraded
by fires available in the internet 
(www.obt.inpe.br/degrad);

� Used by federal and state law enforcement
authorities;

� Plans to include information on degradation
intensity and fire severity.  

DEGRAD – Yearly Assessment of Forest Degradation



Selective Logging and Degradation



Selective Logging and Degradation - Landsat



Selective Logging and Degradation - CBERS



� Based on MODIS/TERRA, WFI/CBERS;

� Maps of areas with evidences of deforestation or
selective logging or degraded by fires available in 
the internet (www.obt.inpe.br/deter);

� Used by federal and state law enforcement
authorities;

� Plans to migrate from 250 m resolution to finer
resolution with Resourcesat/AWiFS and future 
sensors (CBERS-3 and Amazonia-1). 

DETER – Bi-weekly Detection of Deforestation and 
Forest Degradation





Shapefile of all
deforestation mapped on

that month



• Information for strategic decisions by
deforestation control agencies  - Federal, State
and Municipal levels;

• Better efficiency in law enforcement;

• Immediate public awareness by monthly
information dissemination (www.obt.inpe.br/deter).

Impacts of DETER



� Data access through JAXA’s Kyoto and Carbon
Initiative;

� Methodological development in course;
� Intended to be used by federal and state law

enforcement authorities;
� Will warrant observation capability through the

rain season.

Assimilation of PALSAR data into DETER System



Examples of L-band deforestation detection 
capability from JERS-1 GRFM Mosaics



Examples of L-band deforestation detection 
capability from ALOS/PALSAR





Thank you!

dalton@dsr.inpe.br

marcia@dsr.inpe.br


