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Introduction
Research Questions
• Can we reconcile the various estimates of tropical deforestation?  

What is the fate of land following deforestation?

• How can we reconcile satellite-derived estimates of global land
cover with agricultural census data to derive spatially explicit
estimates of global land cover change due to agriculture?

•
• What are the carbon dynamics associated with land cover

change due to agricultural activities? What is the fate of carbon
removed from land?

• How do the land use carbon emissions compare to other
estimates of the global carbon budget (derived from inversion
studies and atmospheric measurements)?



Introduction
Goals

• Compare, reconcile, and merge the various estimates of
historical changes in agricultural land cover

• Create revised, spatially-explicit, estimates of historical
changes in agricultural land cover

• Estimate the flux of carbon from agricultural land cover
change



Introduction
Approach Adopted

• Compare AVHRR PAL (8 km), TREES, and FAO FRA rates
of tropical deforestation for 1980s and 1990s, evaluate
differences, and reconcile.

• Develop a model of land cover transformation following
deforestation, by incorporating case-study information as well
as high-temporal and spatial resolution satellite data. This
model will be driven using deforestation rates estimated from
step 1.

• Develop model of terrestrial carbon cycling, incorporating
land cover change dynamics.



Results
• Deforestation rates compare worst in Africa.
• However, data sets cover different domains



Results
• In the humid tropics, calibrated AVHRR data 

compares fairly well to FRA deforestation rates.
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Results
• “Committed flux” estimates of carbon emissions can 

be very different from actual flux.
• Historical deforestation can influence the current 

flux of carbon.
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Results
• Future steps

– Derive probability distributions of tropical deforestation 
rates for the 1980s and 1990s, by synthesizing the data and 
uncertainties inherent in AVHRR, TREES, and FRA data.  
Use the AVHRR data to identify locations of change, and 
reconciled estimates for the rates.

– Develop model of land cover change following deforestation 
for 7 tropical regions, using case-study information.  Drive 
model using deforestation rates from above.

– Develop spatially-explicit carbon cycle model of land cover 
change.

– Evaluate probability distributions of carbon emissions from 
tropical land cover change in the 1980s and 1990s, 
incorporating uncertainties in both the land cover change 
data, as well as in the parameters of the carbon cycle model.



Conclusions
• A consensus estimate of tropical deforestation rates 

for the 1980s and 1990s may not be possible -- instead 
derive probability distributions.

• Historical land cover change influences present-day 
carbon fluxes.  It is important to go back at least 20 
years in the Amazon Basin (not tested yet for other 
regions).

• Publications -- none yet

• http://www.sage.wisc.edu
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