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The Concept of Compensated Reductions Relies 
Upon Accurate Accounting

• Satellite monitoring is the only objective, “wall-to-wall” approach
• Methods must be transparent, credible
• Results must be timely, verifiable
• Requires involvement of stakeholders at the federal and 

international levels

Workshop on “Remote Sensing Analysis of Tropical 
Deforestation and Baselines for Carbon Crediting”

July 6-7, 2005 Carnegie Headquarters, Washington DC

• Participants from federal, bank, NGO, and academic sectors
• Expertise from Brazil, Peru, Bolivia, PNG, Borneo, Congo, EU, and USA
• Top experts discussed remote sensing methods and systems for global 

deforestation and forest disturbance monitoring

• Addressed four questions:

1. Are satellite data available to monitor and verify deforestation?
2. What types of forest and forest disturbances should be included in monitoring 

systems for carbon credits?
3. Are there accepted standards for monitoring and verifying deforestation?
4. Are the institutional capabilities in place for monitoring tropical 

deforestation?
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monitoring systems for carbon credits?
3. Are there accepted standards for monitoring and verifying 

deforestation? 
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High and Moderate Resolution Satellite Data for 
Pan-tropical Deforestation Monitoring
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High and Moderate Resolution Satellite Data for 
Pan-tropical Deforestation Monitoring
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What Size of Forest Clearings Really Matter?

Amazon deforestation polygons merged from Brazil INPE PRODES 2001-04

• Only 20% of deforested polygons are greater than 25 ha but account for 80% of deforested area
• But this does not include clearings < 6 ha or any logging



Combining Moderate and High Resolution Satellite Data for
Monitoring of Clear-cutting and Other Forest Losses

50 km

Moderate High

Asner et al. 2005
Science

Are satellite data available to monitor and verify deforestation?

Satellite data from a combination of sensors can effectively identify 
tropical deforestation.  Data are available to identify historical 
deforestation in the 1990s.  However, until the current plan to 
launch a Landsat class sensor after 2010 is realized, current 
limitations in the availability, cost, and acquisition strategies for 
high resolution data from Landsat, IRS, CBERS-2, and other 
sensors must be resolved to enable routine monitoring of tropical 
forests in this decade.

1. Are satellite data available to monitor and verify deforestation?
2. What types of forest and forest disturbances should be included in 

monitoring systems for carbon credits?
3. Are there accepted standards for monitoring and verifying 

deforestation? 
4. Are the institutional capabilities in place for monitoring tropical 

deforestation?
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AREA OF FOREST DEPENDS ON DEFINITION
FAO definition of forest = 10%, other definitions abound

Applied tree cover threshold
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Variable definition of forest cover from MODIS data

Types of deforestation: Conversion to non-forest
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Types of deforestation: Shifting cultivation
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Types of Clearings for Possible Inclusion in a
Global Tropical Deforestation Monitoring System

Need to define a minimum size

What types of forest and forest disturbances should be included in 
monitoring systems for carbon credits?

A workable system for monitoring tropical deforestation for 
compensated reductions depends on development of international 
standards with clear definitions of initial forest extent, types of forest 
disturbance, and minimum clearing size to be monitored.

1. Are satellite data available to monitor and verify deforestation?
2. What types of forest and forest disturbances should be included in 

monitoring systems for carbon credits?
3. Are there accepted standards for monitoring and verifying 

deforestation? 
4. Are the institutional capabilities in place for monitoring tropical 

deforestation?



The Simple Answer: NO

Examples of Existing Satellite Analyses of
Tropical Deforestation at Country-wide, Regional, and Global Scales

Hotspots of Deforestation in non-
Brazilian Amazon
Landsat Pathfinder Deforestation Mapping 
Group,University of Maryland

MONITORAMENTO DA 
FLORESTA AMAZÔNICA

BRASILEIRA POR SATÉLITE
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National Satellite Monitoring with Landsat-type Sensors
Variation in Methods Between Each Group, or 

Even Between Each Study within a Group

Identifying Hotspots of Deforestation
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Red = JRC expert opinion hot spots
Black = UMD automated AVHRR hot spots

Asner et al. 2005
Science

Only One Large Regional Logging Study – 2005



Establishing guidelines and best practices based on accepted, 
existing methods involves recognition of the following:

• Appropriate methods vary with the type of forest, deforestation 
process, size of clearings, and sensor used for monitoring

• Verification of a representative sample of sites with ground or very 
high resolution data is critical for applying results for carbon
crediting.  Protocols are needed for assessing the accuracy of 
deforestation monitoring systems.

• Establishing baselines for forest extent and deforestation area in 
prior decades requires combining and harmonizing previous results 
and additional analysis to develop baselines where they currently 
do not exist

• A monitoring strategy that combines approaches to identify 
deforestation “hotspots” and high resolution coverage within the 
hotspots where computing, data storage, and data availability limit 
wall-to-wall analysis.

2005 Remote Sensing Workshop Consensus

GOFC Meeting
Jena, Germany
March 2006

An important start, but severely 
under-funded at present
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In-country Monitoring is Rare
Major Exceptions are Brazil’s INPE Program and India’s SFR Program

Why?

Landsat-7 EO-1Earth Observing-1

Satellite over Amazon

Satellite data access Data Storage Data Analysis/Validation Data Dissemination



Are the institutional capabilities in place for monitoring tropical 
deforestation?

Developing institutional capabilities for monitoring tropical 
deforestation calls for a consortium effort that:

(1) brings cutting-edge satellite monitoring technology 
from the North to tropical countries; 

(2) provides a conduit for validation studies on a timely 
basis;

(3) develops regional capabilities within tropical 
rainforest countries for data acquisition and 
analysis;

(4) allows for dissemination of results by both outside 
and host country stakeholders.

Conclusions and recommendations of 2005 workshop to examine the technical 
needs for monitoring tropical deforestation in support of compensated 
reductions identified the following priorities:

1) Routine monitoring of tropical forests depends largely on access to data from 
high resolution sensors such as Landsat, CBERS-2, and IRS.

2) The historical database is adequate to develop baselines of tropical deforestation 
in the 1980s and 1990s.

3) Current limitations in availability, cost, and acquisition strategies must be 
resolved to monitor deforestation in the current decade.

4) With current data processing and storage capabilities, effective methods are 
available to monitor deforestation with largely automated techniques.  No single 
method is appropriate in all situations.  Technical agreement on best practices 
and appropriate methods in varying forest types and land use practices can be 
achieved through a coordinated effort to harmonize approaches.

5) A critical need is to develop national and regional technical capabilities within 
tropical rainforest countries for acquiring and analyzing satellite data to monitor 
deforestation.  Currently, capabilities and institutions exist in only a few tropical 
countries and in research facilities and academic institutions in the US and 
Europe.


