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Avalanches Induced by North Nagano Prefecture Earthquake on 12 March 2011
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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 areas. Especially,

within the area, failure surfaces of the snow avalanche were stepped and irregular. The avalanches filled roads at many

locations, some of which occurred at slopes even though avalanche supporting structures had been deployed. According

to the snowpack and weather conditions, the likelihood of avalanche at the time of the earthquake was estimated to be

low. The stability index of the sliding surface for a surface-snow avalanche, consisting of wet melt forms snow, show

the possibility of earthquake-induced avalanche.
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Fig. 1 Research area of seismicity-induced avalanche.
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Fig. 6 Avalanches at at slope with avalanche supporting

structures.
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Fig. 2 Typical shape of seismicity-induced avalanches.
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Fig. 3 Seismicity-induced surface snow avalanche. M B
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Fig. 7 Cracks on the surface of snowpack at flat ground.
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Fig. 4 Seismicity-induced surface snow avalanche and collapse of
slope. High fluidity and long flow distance.
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Fig. 8 River dam up by caused seismicity-induced snow

avalanche debris.
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Fig. 5 Damaged house by seismicity-induced snow avalanche. DRPH EL 5 NTZ (Y 8).
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Fig. 9 Falls of snowpack blocks near house after a week later.
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Fig. 11 Snow profile
(Mochi, Tokamachi, Niigata pref. 12. March).
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Fig. 10 Area of seismicity-induced snow avalanche.
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Fig. 12 Snow profile
(Nonaka, Tokamachi, Niigata pref. 13. March).
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