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2030 2055

1. Status quo

2. Plantations

3. Rehabilitation and 
Revitalisation
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Land use and climate change

Henk Wösten



Changing world affects agro-production systems

Demands
� Hunger and poverty: increasing demand for food

� Evolving economies: increasing demand for feed
� Biobased economy: increasing demand for 

biomass

…an increasing demand for agricultural products…

…Food AND Fuel AND Bioproducts…?



Peat swamp forest deforestation

Peatland deforestation:

• since 2000: 1.5%/yr  which is double the 
rate for non-peatlands 

• currently 45% deforested

Peat forest conservation

• < 5% of total peatland area

 
Relative total vs PSF area decline Insular SE Asia
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Wet situation leads to CO2 sequestration

Intact peat: 
� water table near surface allows accumulation of 

organic matter (carbon sink)

� L

Clay / sand

Peat dome
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Drainage leads to CO2 emissions
Drained peat:

� oxidation
� fires

Carbon source

CO2
CO2



Large scale drainage of peatlands



Livelihood � Plantation
Drainage is needed to make peatlands
suitable for agriculture
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Relation between CO 2 emission and watertable depth
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Smoke and smog 

over SE Asia

22 oktober 1997

International tensions; economic impacts

© NASA TOMS



CO2 emissions from oxidation in drained peatlands
(fires excluded), by region

(global total: 887 Mt/y; source: PEAT-CO2)

Indonesia (58%)
Other SE Asia (13%)
C. America (8%)
N. America (5%)
Africa (4%)
S. Asia (4%)
C. Europe (4%)
W. Europe (3%)
S. America (3%)
E. Asia (3%)
N.W. Europe (2%)
C. Asia (1%)
Russia (1%)
Australia Pac.
S. Europe
Middle East

South-east Asian peatland emissions

0.1 % of global 
land surface

8 % of world 
wide GHG 
emissions 
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Jan Verhagen
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1. Rice-based (110,000ha)

a. Lowland (85,372 ha)

b. Upland (23,660 ha)

2. Tree crop based

a. Karet (33,536 ha)

b. Kelapa (24,495)

c. K. sawit (± 337,000 ha)

3. Livestock based

4. Fisheries
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Climate change and local people

Jolanda van den Berg 
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