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Long-term response of soil carbon dynamics to deforestation as revealed by a
soil organic carbon model
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To elucidate the response mechanism of soil carbon cycle to deforestation, a
forest carbon cycle model was developed and applied to a clear-cutting and afforestation site in
Japan. Model calculations showed that this site, which was a sink for atmospheric C02, became a C02
source after clear-cutting. This was due to the rapid decomposition and release of CO2 from the
plant residues supplied to the surface and soil during the clear-cutting. Since most of the plant
residues were decomposed and lost, the increase in the soil carbon and CO2 release was relatively
small. After the clear-cutting, C02 fixation at the site was restored as the undergrowth (sasa)
flourished, and the site returned to being a C02 sink in about 4 years. Thus, the development and
use of a new model successfully predicted the carbon cycle during deforestation.
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