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Abstract

The North Nagano prefecture Earthquake (M6.7) on 12 March 2011 induced surface-snow avalanches, full-depth
avalanches, collapse of the block-like snowpack and cracks on the surface of the snowpack over wide area, where the
seismic intensity was 6 or more and the snow depth was more than 2 m. The avalanches occurred at slopes even though
avalanche supporting structures had been deployed and debris filled roads at many locations. Earthquake-induced
avalanches of snow, mixed with rock and sand, flew long distances due to high fluidity. We calculated the stability
index of the snowpack by using an equation that incorporates the earthquake acceleration. The result shows that the
stability index of the sliding surface for a surface-snow avalanche, consisting of wet melt forms snow, was estimated to
be 1.5 or less which indicates the possibility of earthquake-induced avalanche.
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Fig. 1 Snow depth and temperature variations before the earthquake.
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Fig. 2 The falls of roof snow and collapsed cabin by the
earthquake.
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Fig. 3 The falls of roof snow induced by the earthquake.
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Fig. 4 Many seismicity-induced surface snow avalanches.
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Fig. 5 Avalanches and falls of snowpack blocks induced
by the earthquake.
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Fig.6 The falls of snowpack blocks induced by the
earthquake.
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Fig. 7 Avalanches at slope with avalanche supporting
structures.
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Fig. 8 Collapse house by seismicity-induced snow
avalanche.
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Fig. 10 Area of seismicity-induced snow avalanche.
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Fig. 11 Cracks of snowpack and ground observed in the
snow melt season.
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Fig. 12 River dam up caused by seismicity-induced snow
avalanche debris.
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Fig. 9 Seismicity-induced collapse of slope and snow avalanche, that had high fluidity and long flow distance.
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Fig.13 Collapse of snow shed by seismicity-induced surface slide.
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Fig. 14 Collapse of avalanche supporting structures due to the
earthquake.
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Fig. 15 Snow profile (Mochi, Tokamachi,
Niigata pref. 12.March).
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Fig. 16 Snow profile (Nonaka, Tokamachi,
Niigata pref. 13.March).
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Fig. 17 Analysis of stability index of snowpack taking the
effect of earthquake into account.
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Fig. 18 Analysis of stability index of snowpack taking the effect
of earthquake into account.
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