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In this work, seven Italian eddy covariance flux sites (Mediterranean and Alpine forests) were used to test the
performance of the Century 4.5 model in predicting the dynamics of soil organic carbon (SOC) during the first
(2008-2012) and the second (2012-2016) commitment periods of the Kyoto Protocol, and further (2100). As the
eddy covariance flux sites have been active for 10 years on average (from 1996-1998), the model was evaluated by
comparing the modelled SOC values with those measured at each site. In addition, the model was evaluated by com-
paring estimates of heterotrophic respiration, that were available for each site, with those provided by the model.
Since were not available long term observed values for soil carbon, the short term validation of heterotrophic respi-
ration will give confidence on long term model simulations. Once evaluated, two climate change scenarios (based
on the emission scenarios) were examined: A1FI (“world markets-fossil fuel intensive”) and B2 (“local sustain-
ability”). In general the model fitted very well with the data measured at each site, providing values that were
within the standard error of the measurements. The amount of SOC estimated for the two forthcoming commit-
ment periods was not so different from the actual amount measured in 2008, highlighting the difficulty, given the
closeness in time to the present of the commitment periods, of detecting carbon changes by direct measurements.
Differences in the total amount of SOC from the actual stock were observed only for a longer observation period
(2100). In conclusion, this work shows that models can be effective tools for estimating future changes in SOC
amounts as an alternative to direct measurements when short period of time are considered.


