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Hazard Assessment for Avalanches Caused by Intense Heavy Snowfall
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of avalanche occurrence from intense heavy snowfall.
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Since the Heavy Snowfall of 2006, there have been heavy snowfall events in many areas of Japan, including Hokkaido,
Tohoku, Hokuriku, and Chugoku. In February 2014, a record intense heavy snowfall occurred in large parts of the Kanto
and Koshin areas, which ordinarily have little snow. Intense heavy snowfalls lead to many avalanches. In such cases,
unpredictable avalanches become highly likely in areas within and beyond the areas of heavy snowfall.

The Civil Engineering Research Institute for Cold Region has been conducting research on technologies to assess the risk
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Weather and snowfall conditions for avalanche occurrence
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For the heavy snowfall events in the Kanto and Koshin areas in February 2014 and the
avalanches at Notsuka Pass in Hokkaido, extreme high-intensity snowfall was expressed

using the maximum snowfall in 12 hours, and the occurrence conditions were clarified for
avalanches in the forest zone and for multiple simultaneous avalanches.
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Avalanche occurrence conditions expressed
using 12-hour snowfall and air temperature
(SI: stability of the snowpack on the slope)
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Example of an avalanche site in a forest zone (February 2014,
Sekiyama Pass on Route 48 in Miyagi Prefecture)
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Frequency of avalanches
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Topographic and vegetation conditions for avalanche occurrences
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Using AMeDAS data from the Japan Meteorological Agency
and road telemeter data from the Hokkaido Regional |
Development Bureau, we analyzed the frequency of snowfall
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(avalanche occurrence risk map).
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Risk assessment for avalanches
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As a result of the field survey and a literature review of the avalanche sites, we clarified the
vegetation and topographic conditions for avalanche occurrence in forests. The findings included
the relationship between tree spacing and slope gradient in the forest. Avalanches characteristically
tend to occur even in dense forest when an area has extreme snowfall in a short period.
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Relationship between tree spacing
and slope gradient at avalanche sites
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Runout distance and impact force of avalanches
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We devised an avalanche motion model that takes into account the effects of forests
and proposed a method for calculating the runout distance and impact force for
avalanches that flow through forest zones under various conditions, such as the
presence or absence of trees, different slope gradients, and different thicknesses of the
avalanche layer.
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Calculation examples for avalanche runout distance and impact force
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Safe, pleasant driving on Northern Roads

This study enables avalanche occurrence assessment for forest zones, which had been regarded as areas
with rare avalanche occurrence, when the area has extreme snowfall in a short period. This study also
enables avalanche risk assessment, 1.e., calculation of the runout distance and impact force of an avalanche
with a probable occurrence frequency that is specified for the design conditions of avalanche control
structures (e.g., an avalanche with a 30-year probability). In this calculation, the snowfall obtained from the
frequency analysis was applied to the thickness of the avalanche layer in the avalanche motion model.
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