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Soil C models need further development, especially in terms of factors influencing spatial variability of soil C
stocks and soil C stock changes. In this study we tested the estimates of soil C stocks and C stock changes of two
widely used soil C models (Yasso07 and CENTURY) against measurements of the boreal forest soil C stock and
CO2 efflux at four forest sites in Finland. In addition we evaluated the effects of using coarse versus detailed me-
teorological, soil, and plant litter input data on modeled monthly CO2 estimates. We found out that CO2 estimates
of both models showed similar seasonal CO2 efflux pattern as the upscaled monthly measurements regardless of
the fact whether the models used soil properties as input data. Winter and early summer CO2 fluxes agreed some-
what better between estimates and measurements than summer CO2 peaks and autumn CO2 levels, which were
underestimated by models. Both models also underestimated equilibrium soil carbon (SOC) stocks, although SOC
of CENTURY were larger than SOCs of Yasso07. CENTURY was more sensitive to variation in meteorological
input data than Yasso07 and also to functional form of temperature response to decomposition. In conclusion, for
modeling boreal forest soil C Yasso07 would benefit from including soil properties in the model structure, while
Century would benefit from reformulation of temperature and moisture functions.


