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Danger Rating Method for Snow Avalanches Caused by Rain and Other High-Moisture Weather Conditions during Winter
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In recent years, there have been increasing numbers of reports on elevated air temperatures and rain in winter. Snow characteristics, including water content, in
cold, snowy regions have changed with recent climate changes, and concerns have arisen over the increasing frequency of wet-snow avalanche disasters. The
occurrence conditions of wet snow avalanches, however, have not been clarified. For engineers who work to devise mitigation measures for snow avalanche
disasters, a danger rating method that enables accurate and efficient evacuation and/or traffic control ahead of avalanche occurrence has become a pressing need.
The Snow Engineering Team of the Civil Engineering Research Institute for Cold Region, in cooperation with the Snow Avalanche and Landslide Research Center
of the Tsukuba Central Research Institute (Myoko City, Niigata Prefecture), has been engaging in research on a danger rating method for snow avalanche disasters
caused by high-moisture weather conditions including rain in winter.
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Survey on Weather Conditions That Lead to Wet-snow Avalanches
MEEEOREICEDOLATRFZMEZHASHICTESHIC. R FFPHET. R To clarify the weather conditions that lead to wet-snow avalanches, analyses and field observations

& cEE L T-BE D E BRSO AT OIE R 2 A TN E on avalanches that have involved warm temperatures, considerable insolation and rainfall have been
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INFTOEFIFENTIE ERZHIESTERG. DBV PERE <R Our analyses clarified that wet-snow avalanches can be triggered by rainfall even at low air
NNSWZETHRET DA EEMENHDIERENIASMCED T UT, temperatures or when the cumulative air temperature is small.
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Survey on Snow Cover Conditions of Wet-snow Avalanches
EEEEOREICEDLIEFFEZHSMNCT BIzHIC. BEFROFTKEDFEBEIE  To clarify the snow cover conditions that promote wet-snow avalanches, field surveys and

BEKEAELL I HT-IEADBEDIEREIS M (CET 2B HEEE EBATVET, ex.perlments were done on t.he formation of Water. bearing layers in snow cover and the
failure strength characteristics of snow cover at different moisture contents.

INEXTORAEIS. BEICLDIBEMDZERRADENR, EKREBEFEEDE(LIR The surveys clarified the relationship between the snow quality and rainfall infiltration, and

HRENTIDF U, between the snow cover hardness and the moisture content.
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Snow hardness and water content
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AP R N ; — = ased on our survey results, we will use meteorological data to develop a snow cover mode
WVeRFEL. L—Y—RKET —YZRAWCEE TR OEREFHEEITIC O W TR for simulating water bearing layers and we will continue our examination toward developing
LEXI, danger rating method that uses radar rainfall data.
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