
A BFIlEF F:EVTE~J DF THE ~1ASEGUCHI ·AVAU~NCHE
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i<aor-u Izumi '&

A big powder avalanthe occurreo at 23:00 on Januar-y 26, 198& at
Maseguchi, Niigata Prefecture in Japan. Thirteen people 'were killed, eleven
people injured, ~g~t houses crushed and three ho8ses partially destroyed by
thi 5 aVol anche. The aval a·nche occurreo on the east slope of Jy1t.. Gongen
11 , 108 m a.s.l.). The relative height of Mt. Gongen to Maseguchi Village was
800 m. and horizontal distance between them was 2000 m.

The location of Maseguchi Village, Nou Town, Niigata Pl""efecture is shown
in Fig. 1, and the profiles of the avalanche track and slope are shown in
Fig. 2. The anqles of a steep mountain slope and a gentle mountain foot were

0-'
45 0 arid 12 respectively. At once we organized a research party as shown in
Table 1, and it was supported by the Grant-in-Aid fo~ Coopera~10n Resea~ch

and Science Resear-ch of the Ministr-y of Education, SciencE , and Culture,
Japan, and ~Je published a r-epor-t including 14 p~apers ~:,Jt-itten by ,Japanese at
the end of March, 1986 (Kobayashi et al., 19861.
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Fig. 1 Location of Maseguchi.
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II. Associate Pr-otessor. as above.
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Fig. 2 Track profile of Maseguchi Avalanche, 1986.

TI~BLE 1
Members and Titles of Those Studying the Maseguchi Avalanche
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Kotaya::hi (Ni i g2,ta Lini versi ty)
Izumi (Ni i gata Uni \lersi ty)
Kawada (Toyama University)
Tushima ( Toyama University)
Yano (Yamagata University)
Sato (Nagaoka Tech. College)
Sato ~Nii_gata University)
Takahama (Niigata University)
Fujita (Niigata University)
Suzuk i (Ni i gata Uni ver-si ty)
Aoyama (Niigata Univer-sity)
Ohkawa INiigata Univer-sity)
Endo (Niigata University)
Maemo <Hokkaido University)
Naruse (Hokkaido University)
Endo (Hokkaido University)
Nishimura (Hokkaido University)

Principal Investigator
Glaciological Aspect
Glaciological Aspect
Glaciological Aspect
Glaciological Aspect
Glaciological Aspect
Glaciological Aspect
Topographical Aspect
Topographical Aspect
Topographical Aspect
Impact Force (Engineering Aspect)
Impact Force (Engineering Aspect)
Avalanche Wind (Forest Aspect)
Dynamics (Model Experiment and
Theoretical Aspect)

Mechanism (Theory)
Meteorological Aspect

In January of 1986, twice heavy snowfall occurred in the western Niigata
Prefectur-e. According to the meteorological obser-vations at Tamugidair-a
~iliage 0.6 km SE of M2seguchi, successive heavy snowfall star-ted late on
Januar-y 20, and the snow depth r-eached 440 cm at 9:00 a.m. on January 27, as
ShOi;Jn in Figu 3:1
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Fig. 3 Daily meteorolooical data at Nou AMeDAS station ana
T~\mugidair-a vi112.g2 obs.er-vator-y.O ,li), .and •
indicate fine, cloudy, SIl1JWY and sleety weather
respectively, at Tamugidaira at 9:00 a.m.

Of all involved.who lived in the houses, 13 persons were completely
buried and found dead; 11 persons were completely bur-ied and found alive; 12
persons were par-tially bur-ied and not injur-ed. Figur-e 4 shows the r-elation
between the sur-vival r-ate of people involved in the avalanche and the time
passed afte.,,: the aval anche occur-renee. The survi val rate. of peopl e i nvol 'led
seems to be~ci~sely r-elated to buried time and proper-ties of debris.
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based or1 time passed after the

pit observations of natural snow cover and debris W2,e ..... - . ..-i.-.
ll!CH.Jt:::' at

Maseguchi on January 30, 4 days aft2r the avalanche Dcc~rr2nceD

Sf/OW cove~ was 384 em in depth and the upper half of it was composed of dry
At the level betwEen 151=5 em and 154c5 em above the ground, a very

f~aGile wet snow layer was observed as shown in Figs 5= The weak laye~ was 3
em in thicknessc and was composed
7.::'j~ wc:T.ET contenT.; O,:33f/c~J ·of

of wet cOdrse-Qrained qranular snow WILn
dry density a;o 22 gw/cma of Shear Frame

1nde.:: {T 7 ';[Tj; 1987), ;\ls.o; the PCi.m hardness pr-cfile-of snovi cover- showed a
reffia~kab12 depression at the level, suggesting clearly the existence of a
weal layer here, It was presumed that the weak layer- pr-ovided a sliding
plar18 in the star·ting zone of the avalanchE~
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Fig. 6 Comparison of characteristics of natural snow cover
and debri s.

Figure 6 shows a comparison of characteristic~of natural snow cover and
debris. The density of debris is somewhat larger than that of natural snow
cover, and the value of Ram hardness in debris showed large fluctuations.
Also, a lot of snowb~lls included in the debris were found to ranee from 1 to
10 em in diameter.

Fro~ laboratory testing of wooden pieces of broken house pillar, minimum
~ rr:pact fc;rce [rias +ound to :2 ;:on/ma , .and thi S i:l.greed with a 45 mlS vel oei ty of
the avalanche, which is comparable with the fluid model of avalanche proposed
by Voellmy (1955).

On the other hand, another powder snow avalanche occurred in Shimamichi­
Kosen about 3.5 km away from Maseguchi. This avalanche only caused damage to
trees and four electric poles, but its movement happened to be recorded by
chance on a vertical seismograph which was set in the Shimamichi-Kosen Inn,
only about 5 m from the avalanche track (Izumi and Kobayashi, 1986). Tsukuda
and Mizoue (1988) analyzed it in detail and have estimated the velocity of
the avalanche and its impact force on the Q~ound surface; ie. the final
veloci ty was 45~ and th~ fo~ce e;·:erted on th~ ground was 1.: ;.: 10lJ dyn wi th
a du~ation time of 0.033 seconds for the first prominent impulsive. motion.

Besides the above event, they had identified 22 avalanche events which
occur~ed from January 22 to January 26. They also found that a study at the
time series of these events showed fo~erunning activities of small avalanches
before a la~ge one.

On the basis of these facts, it was
speed and route of the avalanches could be
several seismographs.
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