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Development of numerical snowpack model to predict avalanches induced by weak
layer of cyclonic precipitation particles
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Abstract: The numerical snowpack model SNOWPACK was applied to predict avalanches released at Nasu
on 27 March 2017. The SNOWPACK simulation showed unstable conditions of the snowpack. However,
weak layer was not reproduced in the precipitation particle layer but shown near the interface between old
and new snow layers, different from observed results. The purpose of this study is to develop the model,
which can predict avalanches induced by weak layer composed of cyclonic precipitation particles. In this
study, different algorithms to calculate new snow density, viscosity coefficient, and shear strength depending
on precipitation particle types were implemented as an attempt. Parameterized SNOWPACK model showed
the trend of smaller strength at the layer of non-rimed precipitation particles. However, it also showed
accurate estimation of stability index in weak layer was still difficult. Parameterization of metamorphism for
various precipitation particles based on experimental and observational data are necessary to predict
avalanches induced by cyclonic precipitation particles.
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