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Numerical weather simulation addressing weak layer formation due to
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Abstract: From March 26 to 28, 2017, a developing cyclone passing the south
coast of Japan brought heavy snowfall over mountain areas in the Pacific side
of Japan. During this snowfall event, an avalanche disaster occurred killing or
injuring tens of people on March 27. According to the reports from the urgent
In-situ snow pit survey conducted on the next day, this avalanche was classified
as a dry snow surface avalanche. The weak layer identified at the vicinity of the
avalanche site in Nasu town was composed of weakly rimed planar crystals, in
contrast to the upper and lower layers which were composed of more rimed
crystals. In this case, characteristics of falling snow crystals were a strong
factor for the occurrence of the avalanche.

In order to simulate a transition of characteristics of falling snow crystals
during this snowfall event, the authors have introduced a new scheme to the
microphysical module of the Japan Meteorological Agency’s Non-Hydrostatic
Model (JMA-NHM) to diagnose the crystal features. The new model is able to
provide information about the mass ratio of different crystal shapes and
accreted droplets to the total mass of snow crystals. As a result of numerical
experiments, riming ratio drastically decreases in the midnight of March 26, at
the avalanche site, as is expected based on the snow pit survey. The drastic
changes in the microphysical feature of snowfall occur within half of a day as
the cyclone passes.
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