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An Avalanche caused by an Earthquake
By
M. Higashiura, T. Nakamura, H. Nakamura and 0. Abe

Shinjo Branch, National Research Center for Disaster Prevention

No. 1400, Takadan, Tokamachi, Shinjo-shi, Yamagata-ken 996, Japan

Abstract

An earthquake of magnitude 6.7 occurred off the coast of Mivagi Prefecture
(38°45'N, 1427°12'LL; 50 km deep in the ground) at 13h 37m on 20th, February in
1978. The seismic intensity was 1V in Shinjo area, Yamagata Prelecture, where the
depth of snow cover on the ground usually reaches maximum in that period of winter.
Owing to the earthquake, a slabavalanche (International code: A2 B3 CO0D1 E2 F2 GO
H1 J1) occurred at Nino-magari (38°36'N, 140°11'E, 420m M.S.1..), Okura-mura,
Mogami-gun, Yamagata DPrefecture, which is located about 180 km far away from
the epicenter and the traffic was interrupted for about two and a half hours,

Obscrvational results showed that the avalanche was 20 m long, 75 m wide, 1 m
deep, and 1.037 m?® in arca. The average snow density ol 1 m thick snow cover
before sliding was estimated as (.16 g-cm—% which value was measured at a place
700 m apart from the avalanche point. The sloping angle of the fracture laver of the
avalanche was 35° to 407, The fracture layer of this avalanche was confirmed to be at
the 2 em thick granular snow layer between two settled snow layers.

The force which was applied to the slid snow cover consisted of two elements:
the gravity and the force duc to the carthquake itsell: and these were calculated.
The former was 9.9 g-f-em—2 and the latter 1.3 g-[-cm~2.  The total value, therefore,
was 11.1 g-f-cm=* and this amount was within the range of the shear strength of
snow which had been measured on the identical density of the deposited snow by many
workers. In addition to the one reported here, a few cther avalanches were observed
to have been caused by the carthquake. The number and the area of the avalanches
were limited, possibly because the force applied by the earthquake was relatively small
(1.3 g-[-em~—3).

As avalanches cansed by such external forces as earthquakes appear at the places

*oArRE R
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where the deposited snow is unstable, it is very dangerous to pass snowy roads through
mountains, So itisimportant to reveal the mechanism of the avalanche release by the
external force, particularly in relation to topography and structure of deposited

SIIOW,
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1978 42 H 20 [0 13 W5 37 434, WiRE T, <=7, — ¥ 6.7 ozl Lic
BREESS AR, 1978). AREULENY, AT E b O b B B BIH - i
MITCE CRA. Bz ik 88°45', WiiE 142712, pEx 50 km ¢, RIELCIEV A
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RBE I () b -1,
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Fig. 1 Map showing the location of the avalanche [circle).
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Fig. 2 Map showing the topography of the slope where the avalanche occurred.
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Photo. 2 Debris and whole view of the slope where the avalanche ocenrred.
(Photo taken on IFeb. 21, 1978)
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Photo. 3 W ho]e view ol the slope where
the avalanche oceurred.
(Photo taken on Aug. 24, 14785)
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Photo. 4 Fracture surface of the snow
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(Photo taken on Feb. 21, 1978)
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Photo. 5 Fracture surface
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{arrow),
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Photo. 6 Vertical cracks in the debris on the slope. (Photo taken on Feb. 21. 1978)
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where the avalanche
accurred (surveyed on
+ 0m ! Aug. 24, 1978).
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Photo. 7 (1‘05:9: section of the snow cover. Its upper part (above the arrow) slid down and its lower

TRl AL

part did not.  Between the upper and lower parts, a granular snow layer. 2 cm thick, was
observed.  (Photo taken on Feb, 21, 1978)
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Table 1 Observational and calculated results of the avalanche caused by the earthqualke.
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