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NUMERICAL SIMULATION OF FREEZE AND THAW ACTION
CONSIDERING HEAT BALANCE ON BARE SLOPE SURFACE
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A simulation method calculating freeze and thaw action is developed considering heat balance on bared
slope surface. In the method, solar insolation depending on slope direction and gradient is estimated
geometrically. Surface temperature, temperature profile within subsurface layer and frozen depth are
obtained giving air temperature, solar insolation and wind speed as input values, which are
meteorological data commonly observed. The method is verified by simulating temperature change that
was actually observed at the bare slope of Tanakami Mountain, Shiga Prefecture. Comparing the
observed surface and simulated temperature change, although there is a slight difference between them,
the observed temperature change was accurately simulated by the method. The simulation method is also
available to predict the changing effect of freeze and thaw action, due to possible change of climate in

the future.
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