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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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Sites of wet-snow avalanches

In recent years, there have been increasing numbers of reports on elevated air temperatures and rain in winter. Snow
characteristics, including water content, 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. The Snow and Ice Research Team of the CERI, in cooperation with the Snow Avalanche and
Landslide Research Center (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
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Water supply to the snowpack is large;
full-depth avalanches are observed.
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Water supply to the snowpack is small;
.. surface avalanches are observed.
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Water from snowmelt and rainfall
(amount on the day of occurrence + the previous day)
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Avalanche occurrence

Analyses of the past cases have revealed that the
occurrence conditions for wet snow avalanches
in the severe cold period (February) differ from
those in snow-melting period (March).
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Concept of the occurrence process of wet-snow avalanches
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Snow depth and the total water from snow melt and rainfall at the occurrence of wet snow avalanche
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Survey on Snow Cover Conditions of Wet-snow Avalanches
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Examination of technology for a danger rating method for snow avalanches
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To clarify the snow cover conditions that promote wet-snow avalanches, field vy ¥ 3 y ¥ 3

The snowpack estimation model was

surveys and experiments were done on the formation of water bearing layers in
snow cover and the failure strength characteristics of snow cover at different
moisture contents.

Surveys have clarified the difference in snow grain type and pattern of water
infiltration on the flat areas vs. on slopes, and the changes in water content and
hardness of the snowpack.
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Water infiltration into the snowpack on a flat area and that on a slope
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Compacted snow
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Granular snow
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"\ -+ Avalanches tend to occur when the stability is low.
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Conventional snowpack model Model that takes the water flow

improved based on surveys of weather
and snowpack conditions.
The model was improved based on a
snowpack model, that takes into
consideration the water flow path in the
infiltration of water in the snowpack. The
set values of the model, including the
coefficient of permeability, the moisture
content of the water bearing layer and the
flow rate of the water flow path, were
compared with the observed data. The
reproducibility of the structure of a
snowpack on the slope was particularly
improved. It was demonstrated that it is
possible to rate the danger of wet snow
avalanches by using the improved model,
in which the infiltration
conditions of water within
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Safe, pleasant driving on Northern Roads
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Calculation for snowpack stability by using the snowpack model (2002 - 2003, Maseguchi, Itoigawa City, Niigata Prefecture)
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