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Improvement of GCM land surface temperature bias by the introduction of new snow schemes
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In the present study, we introduced two new schemes to a general circulation model MIROC to reduce surface temperature
bias in the central Eurasia. The current version of MIROC land surface does not consider the inhomogeneity of snow depth
distribution in a grid cell and hence does not represent the different behavior of snow between accumulating season and
melting season. In the present study, we introduced a new snow cover scheme based on a sub grid snow depth distribution.
This new treatment improved both snow cover extent and seasonality, and warm bias in the central Eurasia is reduced in
autumn, winter and spring. However, the largest warm bias in summer is not improved by this new treatment. Then we
introduced a new treatment of snow melt water. The snow melt water temporary remains on land as seasonal ponds or swamps.
On the other hand, in MIROC, the snow melt water immediately runs off to the river water and removed from land. To
improve the behavior of snow melt water, we delayed the runoff with a specific timescale. This treatment increases the soil
water and summer evaporation so that reduced summer warm bias in the central Eurasia. These new schemes totally reduced
the warm bias in the central Eurasia in all seasons.
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