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1. How much do 
broad-scale drivers 
affect land use?
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Foley et al., 2005
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2. How does disturbance 
affect land use?
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3. What happens to the
environment when 
land use subsides?
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www.ngdc.noaa.gov/dmsp/
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Eastern Europe 
provides a perfect 
‘natural experiment’
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1. Nations diverged
2. Socioeconomic upheaval
3. Land abandonment
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Land-Cover Change in Eastern Europe
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IAEA 2006
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Post-Chernobyl Abandonment
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Post-Socialist Abandonment







Landsat change detection 1990-2000
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Overall 0.8% forest loss, 
22,000 ha illegal logging



Autonomous Republic of Adjara, southwestern Georgia, 2.6% change
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Typical illegal 

logging:

 No clear cut

 Close to village

 Close to roads 

Quickbird image from GoogleEarth Classification result (red = change; green = 
stable forest; yellow = stable non-forest)
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I. Forest harvest and 
regrowth: C released 
and accumulated

II. Forest loss, 
Carbon release

III. Reforestation
C accumulated

The Carbon “book-keeping model” (Houghton 1980s)
• Tracks changes in carbon stocks from year to year
• Uses harvest and clearing estimates; estimates 

decomposition of wood products
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• Georgian forests are a carbon sink (~0.3 Tg/yr.)
• Georgia will remain sink until 2040
• Sink strength ~30%
of Georgia's
carbon emissions
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56

Deforestation
Stable Forest

Stable non Forest
Forest re-growth

2000

Change

1990• 1990 – 2000:
2.4% forest lost

• 2000 – 2005:
3.1% forest lost

• Average change 
size 7.9 ha

• Harvesting 
concentrated,
and mostly on 
private land
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Constant harvest
Doubled harvest

Zero harvest 
Projected harvest 

• Romania is a carbon sink, probably until 2070
• Sink strength 
~10% of 
Romania's
carbon 
emissions
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• Nations mattered, stark 
cross-border differences

• Disturbance triggered both  
abandonment and logging

• Carbon sinks, bears thrived, 
but saiga declined
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3. What happens to the
environment when  
land use subsides?
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Thanks to collaborators 
and graduate students!
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NASA LCLUC, 
ESSF and NIP
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Thanks to you!!!
radeloff@wisc.edu
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