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Development of numerical snowpack model considering heterogeneous liquid water
movement by unsaturated infiltration
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The purpose of this study is the development of a numerical snowpack model
to simulate preferential flow accurately. To achieve it, we compared the three-dimensional water
transport model (3D model) and the numerical snowpack model SNOWPACK. Both models can simulate the
preferential flow process. The comparison was performed using the result of laboratory experiments.
Although both models showed similar infiltration processes, the 3D model could simulate accurately.
It suggested several points to improve water infiltration process of the SNOWPACK model.

Also, thermal conduction and freezing processes were introduced in the 3D model. The improved model
simulated the phenomena for freezing of preferential flow path. It was validated using the result of
the laboratory experiment. Furthermore, we applied a 3D model to analyze the transition process
from dry to wet snow predominant condition. We found that wet snow metamorphism plays an important
role in this transition.
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