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1. Biophysical role of tropical 
forests for climate regulation

• The atmosphere contains 360 ppm CO2, or 0.177 grams of 
carbon per cubic meter. 

• Through photosynthesis trees concentrate carbon by a 
factor 1.4 million or more, producing wood that contains 
over 250 kilograms of carbon per cubic meter. 

a) Carbon sink
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Share of deforestation in global CO2 emissions



National carbon fluxes related to land use
change (1950-2000)
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Source: Houghton, R.A.. 2003, Woods Hole Research Center.



Tropical deforestation and peatland drainage
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Source: Wetlands International
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•

Plantation forest at stand level

Source: Joanneum Research, Graz, Austria
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1. Biophysical role of tropical 
forests for climate regulation

• The surface energy budget of a land cover is mainly
determined by the partitioning of solar radiation between
albedo and evapotranspiration. 

• Forest land tends to have both a decreased albedo
(heating) and an increased evapotranspiration (cooling)  

• In the low latitudes, the evapotranspirative cooling effect of 
the forest dominates over its heating effect due low albedo 
(Gibbard et al., 2005, Geophys Res  Lett)

• Tropical forest conservation leads to net cooling of the 
climate

• Tropical deforestation leads to less evopotranpiration and 
less thunderstorms (Lawton et al. 2001, Science) with a net 
heating of the climate (Costa & Foley 2000, J. Clim.). 

b) Surface energy budget
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1. Biophysical role of tropical 
forests for climate regulation

THUS: 

• The tropical forest regulates the climate, both
through cooling and carbon storage.

• Its biodiversity is the key to its functioning and the 
insurance for its permanence.
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2. Importance of climate policy for 
tropical forest conservation and 
restoration

• Agronomists argue that deforestation of the Congo 
Bassin could create farmland able to feed 1 billion
people.

• But its present ecosystem services to the world
community are more important (climate regulation 
and biodiversity conservation).

• Only they are not paid for to its owners and 
managers.
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Climate finance for tropical forests: justified
opportunism?

UNCED Forest Principle 10 (Rio 1992):  “New and additional
financial resources should be provided to developing
countries to enable them to sustainably manage, conserve 
and develop their forest resources, including through
afforestation, reforestation and combating deforestation and 
forest and land degradation”.

• The Forest Convention (and its global forest fund) got never
signed;

• The Biodiversity and Desertifciation Convention are virtually
empty boxes;

• The Climate Convention is for the time being the only one
with operational financial mechanisms.
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Climate finance for tropical forests: an end-of-
pipe indulgence?

• Since LULUCF (Land Use, Land Use Change and Forestry) is 
part of the climate change problem, it should be part of the 
solution as well.

• Tropical deforestation avoidance is not included in the Kyoto 
Protocol

• CDM-AR (Clean Development Mechanism -
Afforestation/reforestation) is eligible, but 80 % of CDM money
goes to China, India and Brazil, and nothing so far to CDM-AR, 
which is the only real opportunity for Africa. 

• According to Wangaari Mathai (Noble Prize Peace 2004) this  is 
unfair for the African continent which will suffer most from
climate change.

• LULUCF projects create awareness, opportunities and capacity
in the South. 
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3. Conclusions and policy 
recommendations

• International climate policy includes some of the most 
promising financial instruments for tropical forest
conservation and restoration 

• Tropical forests deserve a more prominent role in climate
policy

• Deforestation avoidance (including subtle decrease in 
canopy cover and fragmentation) should become an
essential part of future climate policies and related
financial instruments.

• Sustainable community-based CDM-AR needs an 
upgrade including an increase of the maximum threshold
for small-scaled projects from 8 ktCO2/yr to 30 ktCO2/yr, 
and eligibility in the Belgian CDM tenders. 
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