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Wetlands of the northern high latitudes with their low temperatures and waterlogged conditions are prerequisite
for peat accumulation. They store at least 25% of the global soil organic carbon and constitute currently the
largest natural source of methane. These boreal and subarctic peat carbon pools are sensitive to climate change
since the ratio of carbon sequestration and emission is closely dependent on hydrology and temperature. Global
biogeochemistry models used for simulations of CO2 dynamics in the past and future climates usually ignore
changes in the peat storages. Our approach aims at the evaluation of the boreal wetland feedback to climate
through the CO2 and CH4 fluxes on decadal to millennial time scales.

A generic model of organic matter accumulation and decay in boreal wetlands is under development in the
MPI for Meteorology in cooperation with the University of Helsinki. Our approach is to develop a wetland model
which is consistent with the physical and biogeochemical components of the land surface module JSBACH as
a part of the Earth System model framework ECHAM5-MPIOM-JSBACH. As prototypes, we use modelling
approach by Frolking et al. (2001) for the peat dynamics and the wetland model by Wania (2007) for vegetation
cover and plant productivity. An initial distribution of wetlands follows the GLWD-3 map by Lehner and Döll
(2004). First results of the modelling approach will be presented.
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