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Development of numerical snowpack model to predict avalanches induced by weak
layer of cyclonic precipitation particles

TR OEAD, L0 gD
H. Hirashima ", S. Yamaguchi "

DBG SR B ZE T KBS et o 2 —
YSnow and Ice Research Center, National Research Institute for earth Science and Disaster
Resilience

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.

Key words:  Avalanche prediction, numerical snowpack model, precipitation particle types
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Modeling snow redistribution by wind and gravity: prediction and validation of
spatial snow coverage in an mountainous terrain

FADY RfERE D, R e D
Y. Matsushi ), S. Matsuura”

DRI B AT TR T v SE A 20 0 P

YDisaster Prevention Research Institute, Kyoto University

Abstract: Prediction of potential sites of snow avalanche requires evaluation of spatial distribution of snow
cover in mountainous hillslopes. Thickness of snowpack depends on redelivery of snowfall through
suspension and saltation of snow particles by wind, as well as gravitational creep along the snow surface.
This study attempted to model the processes of snow redistribution on hillslopes and calculated the spatial
snow accumulation using a geographic information system. Suspension and saltation of snow were modelled
and calculated based on wind velocity and direction, and aspects and gradient of hillslopes. Creep of snow
particles was evaluated according to the budget of gravitational movement as a function of hillslope gradient.
We tested the model at a observation site of Gamahara-zawa, central Japan. The model roughly explained the
actual snow thickness in the watershed measured by airborne laser scanning. A more precise prediction needs
a further search for the optimal set of parameters, which should be estimated from an in-situ observation of
snow transport and settlement at varying topographic and meteo-hydrological conditions.

Key words: saltation, creep, geographic information system, airborne laser scanning
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