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An Accident due to a Small Snow Avalanche Which Occurred on
22 April, 1984 at Nishikawa-machi, Yamagata-ken

By
Tsutomu Nakamura, Hideomi Nakamura and Osamu Abe

Shinjo Branch, National Research Center for Disaster Prevention

Shinjo, Yamagata 996, Japan

Abstract

At about 11:45 a.m. on April 22, 1984 a small avalanche attacked a group of 15
women who were walking on a roadway of elevation 300 m above sea level (38°26.5'N,
140°06'E) and one person was killed and another wounded. The size of the area from
which the snowpack released was about 200 m? in a triangular shape with 0.8 m thick-
ness. The running path was about 45 m long with an inclination angle of 40 degrees.

Density of the snowpack by the slope was 0.52 g/em?®, which was measured the
next day. Force by which one woman was killed was estimated at 4 x 10* N, which value
was calculated by use of the following equations;

F= C;—g sv?
where, C is the drag coefficient, F the force, 0 the snow density, g the gravitational
acceleration, § the impacted cross-sectional area, and V the snowpack velocity.

The avalanche release was attributed to weakening of the snowpack strength due
to snow metamorphism which was enhanced by rainfall three days previous, which
amounted to about 116 mm.

By the International Classification the avalanche was classified as follows;

A2 B4 C2 DI E2 FO G2 H2 JI.
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Fig. 1  Starting point of the avalanche (38°26.5'N, 140°06'E, at about 300 m above
the mean sea level).
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Fig. 2 A topographical map of the area where the snow avalanche started, and relative locations.
including two meteorological observation points,
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Photo 1 The slope on which the avalanche started. The snowpack designated by a white arrow slid
down. At the right-hand side can be seen avalanche bridges, which are very effective. A crack
of snowpack designated here by a black arrow was also seen,
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Photo 2 Enlarged slope where
the snowpack slid down.
Scratched traces due to
movement of the ava-
lanche were seen on the
snow cover below the
starting point.
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Photo 3 Appearance of the slope below the point EE4 SHREEHEOTCHBOS
where the avalanche started. Thin trees, Wi E #0 FDEREAL
bushes and snowpack can be seen. P e,

Photo4  Avalanche bridges and the
job of snowpack removing by
hand.
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Photo 5 Snowpack on a slope close to the Photo 7 The slope (about 30 degrecs) where
point where the avalanche started. one wounded woman slid down.
The snowpack was about 0.8m in
depth.
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Photo 6 The point of the accident where the avalanche fell. One
woman was killed, another wounded.
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- Photo 8 The riverside where the

wounded woman was
found.
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Photo 9 Cut of rocks by the road.
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Fig. 3 Plan of the starting-point of
the avalanche and of the
place where the accident oc-
curred. A wounded woman
was found at point B under
cover of snow about 1m
deep by the guardrail. She
died about three hours later
in hsopital.
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Fig. 5  Sketch of the place where the accident occurred,
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Fig. 6 Cross section of the slope where the snow avalanche started, and the snowpack
(Sa) which slide down {(unit: m).
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Fig. 7  Forces which act on a snow mass.
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Fig. 8 Diurnal change of snow depth on the ground at Nakamura, Aterazawa and Shinjo
in the winter of 1983/1984. An average of the snow depth from 1974 to 1978
was also drawn.
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Fig. 9 Diurnal variation of the air temperatures; the max., the min. and the mean, at Aterazawa.
Only the max. air temperatures are shown at Nakamura. The amount of the rainfall which
occurred just before the start of the avalanche was also drawn.

LB GRAETH-bb, Thbbp 13084 LkHont

HB8RER(HTHED) LhMiz ksl 2AEZTEQLEETRLALEDTH L. T O
535 LD IIBE—DBAT (K28R ) TREFENKEX(EL L EBHONE. i
REQTOERFROECIMNSHEOCOTREATH A2, FHAEHOD 4 A0 FEM SO
B LD#ELE30cnZEDRER L8 L OHEET 2 LEHREMSORSRBIEILRE D
NTOREBOIEDETH-/AD HEESH S D, THEELESOEMTOEAESE
BiZ2 mAlETH-1 5D LHESN B,

M9i34 A1 Bho/NEHEEA2Z2HA2E5L2550F TOKBOLE(EAERT. NBRARLE
Hipd o —FBECARBAA, HBEARE DR THES h@2Rd. i LAERE TRE
K 2icRd@ED, FHEEMALLZ AT HURE~H11kn ( 38°22.2' N, 140°11.4'E, 18
@137 m ), FME~NKI12kn ( 38°23.4’ N, 139°59.9'E, #E440m) OM&IcH D, Fh
ThiEE A—>28A citicd b,

6. # W

L DOEHEBFREL A ORFIFRIZSVWESOLHETHEN, TR EMEERE®, (L



1984 £ 4 QBB AT TRE L /o NERfic & 5 B EH — Pk ) » i (55 - [T

Ti1 AL LOBNE - A HOKRIZESE TLERBOBR SRS - o T EIt—RAN
b5, TLTSHREOHKATICE -7, HPEDOROLDREOS L HIMRES WES
DN BEINS N EE, BEEETOS 74 FORESRS - b THS . X
T V2 OFESESRA~OHS FFERICE AREBSOWE, RUO7» a2 EOFLED
BB O/ A BN S FOREFHE LTELSNS.
BEOHOLNFEESOHES Db 0N, BRICk)ETET L AELESHEEOHLOEE:
Maz EhTENE, SHEEDQTFINO—BEES.

HEMNE

COANSEH IR FELHERELEVDRER SV, NEHRERMEDOMFOANL BT
PO SRET APV EEZTVAEEZS THLY, EIVIBEEHSEIFA TR
HTHs. BEADT CHICRTSHIFMSERES N T o bREROS TRERERE
LED-7-DTHAHIN, TNRABGKEOLHIHELE-12bDTHS. FROFEINER
LLTHR, PEEOBMELREESL TENENEORBEOSHPRET 51 ZH50 0D
FASNTEHEL BEHDS. .

REEHOHEOERC DV THEEE AR - T 7272 LB REEARTE B ORRKL
BBHET A R U HEEERATERERT O URFEWLREES FRESNOH® Ric @ilz
HLEF260THS. X, BHETCHET S B ITRIBOMAIC & B#d 5.

Bi#%ic, AR LTRESWAAOHERLE, SRclE8anihczD1 HSBOLED
HEEAHFDT56DTHS.

eExH

1) #7kah (1966) @ N OB, EEMY, YEE 26, pp. 143-168.
2) fH7kaA (1978) 5. KBRS/ — b, 1365, pp.63-123.
3) Shoda, M. (1965) : An experimental study on dynamics of avalanching snow. [ASH
Publication, No.69, pp.215—-229d.
4) TEMBRE (1968) : i h. BWELTHF v F 7w o, BABESM/ LG pp. 47— 79,
5) Wi, sAOMEEH (1984) @ 4 A23 HTOEATI
(19845E11 8218 JEREZE)



