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Damage by Landslides, Slope Failures and
Rock Falls of Japan in 1985
—— Disaster by Slope Failures
at Tamanoki (Niigata-ken) —

by
Takashi Ikarashi

Institute of Snow and Ice Studies, National Research Center For
Disaster Prevention, Niigata-ken. 940

Abstract

A large-scale slope failure occurred at 18: 25, February 15, 1985 at
Tamanoki, Nishikubiki-gun, Niigata-ken. It buried 5 dwelling houses, a Shinto
shrine and a Buddhist temple. Ten persons were killed and four persons were
wounded by this disaster.

The physical characteristics of the snowcover at the site and near the
disaster area were investigated.

In 1985, disasters by slope failures frequently occurred throughout the
country as well as in Niigata-ken.

In order to make clear the situation for the disaster at Tamanoki in the
year, newspaper reports on the damages of landslides, slope failures and rock
falls were collected.

The number of the damaged area was 133 ; the casualties were 60 dead, 76
wounded. 70 dwelling houses and 13 undwelling houses were completely
destroyed and other damageds were 83.

By totalizing the monthly cases throughout Japan and comparing it with
monthly precipitation, it was made clear that occurrences of landslides and
others were concentrated on the snowmelt season, the Bai-u season and the rainy
season in the autumn. Therefore, the slope failure in February was unusual and
the causes seams to be dependent on local meteorological condition of the year.
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Fig.1 Plan view of Tamanoki landslide and the places of snow-pit ob-
servation.
Observation points A:Coastal plain(paddy field), B:Plain near the f-
oot of the slid slope, Cilateral slope at the onethird from the foot
of the slope, Diforest behind the crown of the landslide Egrass
land behind the crown.
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Table 1. Profile observatianal date of snow cover in Nagaoka (at Tama-
noki, ohmi-machi, Nishikubiki -Niigata Prefecture ).

MIFI604E 2 H20H MEBOES KK KR Bz

60cm { | T 1302043 ~ 1685504y
£ H ETR FEHOKE & " E | & i3
VAT S ME| T | 2 & D friE 0 i | CR
cm em | C em em | ¢ e | em | ket o
60~48 G 60 0.0 60~48 c 57 0360 55 0400
48~18 G 50 0.0 48~18 c,d 50 0450 45 0300
18~ 0 G 40 0.0 18~ 0 c,d 40 0420 35 0500
30 0.0 30 0440 25 0500
20 0.0 20 0560
10 0.0
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Fig.4 Vertical profile of physical properties of snow cover
(Tamanoki, Ohmi-machi, Nishikubiki-gun, Niigata Prefecture) .
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Table 2. Observational data on depth, weight and average density of snow
cover at Tamanoki.

s S| HESors | mEER | BITyED
cm kg /m g/ cnl

S b 60 325 0.54 2

# m H T 53 220 0.415

#Om o+ Lk 45 195 0.4 33

RARD E Db 6 5 310 0.477

RO s 145 600 0.411

3. BHilEL LUK EERE

Table 3. Data on the disaster of Tamanoki.

¥ T = #H A 9 O/ 7 =" ] =
FrBEFSERES B EoAMKR Tk E
BiioME, WEHER X OCRBEREEHR & B
AR #H * '
EFELRBVYEEL X OBESHY/KEDER]
th W
60. 2. 20 ~ 21 | HiHIEIEE & OBMEAL, 2@t AHE
HHE & &
BT TR EE RN
w5 —
BREEHIEEG CREBLIUSHER A
R4
= 55 3 FFEER



198550 Mg <0, HHAAE, BOLOWE — AT

3.1 EOKRMROTR., HEOHD |

#HE R (BB D BFRE L EORMKE, HREREHRO LA IMEBEL Ths.
Zz kA ORE), SHOKR, BEESBHMEL [FEESRERGTEHITRRE .
1984. 1985)1 L U THT BERFEERUCEBRRN, HERSEFHEE - 1985115, K
5BLUH6IT/R L. K53, SHDAMNDEETEOFEMEAERT, EOKITED
S0 ABOEER[EOLHEEE SR TR UK. $i, SHOBKED A BIEEME %/
5 7DAT, ARNOAFEEEES S5 7DRTRLUT.

7, BAKBEMDSHT, HTNDEDOAGNREMKELK T 301, 28O HAJI%
W AR 7 70T, HIREOANFENEEAES S 7O0RTRLE. RISIRLES

£ 30+

3204 A BT

;l 10+ e e

G et

600

K ) al B B

7k400-

®200]

(mm) -

w o MLEL -

% 40-

V)

i ]

Py 201

% i

b -
RBltt 121 2 3 4 s & 7 8 9 10 11 12
F 1984 1985

M5 Sk, SHOKES LU ABIMT N HRAEMHEK

Fig.5 Monthly meteorological at Itoigawa and Takada and slope movement
occurrences in the western part of Niigata prefecture.
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Fig.6 Depth of snow cover at Itoigawa in the winter of 1985-1986.

3.2 BFBETLRHBMXROF[R, BEOHER

RITEDARRX 5> 6 HANEFRTHI 4. 5kn, #EIDBEANERTHI 2 kn, #5400 m gijg O
L% Z THBEICA - 72 FHEH LB IX o BB (EADEAR 7108 L1, BB
40~ 4 1ERE D S IHFN60~6 1EAHI D21 AR TH 2. MEDOEI DI, FLHOHE



1985F DT~y , MEAEE, BOOHE — AtE

‘ll A [J\l/ V\A\\ 5|2 | .
41 f\ " 20 /\/M/ "’ ‘\,\‘\
NNV s /\[\/\"\’\N\:/_\/\

. 54 2 ] \’\/\
il ~ AN \

a m
552 /\/‘/W”\/\Jwi

43
4|4 N
) Al e [ g A v
" ARV haal [V : N
45

2 T

A AT

/\‘\’\J\ ssa Jff ' \/\I\

A__la A
2 Al
WA AV A A 5|, mf \
AN

MY S RGN

60

A
nl 12 1 2 3 4 |5 A

7 FEBEOEIK (B40~6144H « Figh L%
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Fig.9 Slope movement occurrence in each cities in Niigata
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Table 4. Damage caused by Tamanoki landslide.

Hitds 28 (FriRRZER<) e & =
T H Q | M0 | TN | BGZOM | #id~b | LEIN | BLaZOM
B Z 4 12 2 18 89 8
B E xS 1 10 1 1 10 2
# &8 #H & 50 110 24 21 30 2
# % ' & 37 17 21 13 0
3L H @ 26 17 10 6 1
=1 % & @& 0 37 24 4 10 1
T = ®ER 59 2 5 4 0
¥ FE X & B @ 2 0 2 9 0
T K ¥ #E 0 0 0 10 1
EOE K ¥ # 6 0 0 1 0 0
¥ # # 5 1 1 12 9 1
piid # 1t Hy 48 108 8 4 96 9
- - 22 355 318 | 237 30
# ATk » BT 1 4 7 58 4
fEBRASE - 1o 1z DTk 0 2 0 3 1
&ﬁ«@%% 0 5 1 0 3 0
(ME %, BEAR, &
B EEE .- 256 3 1 3 6 0
H o« - & w8 F 1 1 2 3 0
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Table 5. Monthly numbers and damage by slop movements in Japan.

HH Al 1 2 3 4 5 6 7 8 9 10 | 11
F | gDy 1 1 1 1
=

T R EH 1 2 5 2 1 1
4
M| #Eazofth : 2
FEEERE -1

e 2 4 1 1 1

H OB H W 5| 166 5 3 5
B OB FH @ 5| 39 5 5
3t 5 & 41 34 1 4
B B EF B 54 4 3
£ % £ 3 @8 21 59
EERLE®R 1 1
F 5 ¥ 3@

I AE K 2 5 R

B OH B S W 2
O O & 7 2 147
B O OE B 22 355
BTk » E R 1 1 1 1 1
fﬁgﬁﬁﬁiﬂ afctcd 9
BEiTIE
BENDEE 1 3 1 1
(%, Bk, EHKO
EESEREE 3 1
EED
M« i« ZRAHEE 1 1

(FrEEDHT XD EDREEFEFATNIED)
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Table 6. Monthly numbers and damage by slop movements in Niigata Prefecture.

: 6 8 0| 11| 12
HH Al 1 2 3 4 5 7 9 1
¥ | 4~ 2 1 6 4 1 1 2 1
H
" +tHEN 1 1 4 5 5 1| 37 2 5 1] 26 1
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%{gﬁé‘ﬁé’)?‘:
e 1 1 2 1 3 1 1 2 1
8 & B’ 21 21 8 1 12 1 1 5 2
HoR oH# B 2| 21 1 7 1 2
B #H @B 10 1 1 1 1 1 2
B B # @ 2 4 1 4 4
£ & & @ 5 2 2
EE R 2 B 2 5 4
F K ¥ HE 1 1 8 1
JEF F ¥ B 1
b o == 2 3 8 1 7 1
B O o 63 10 82 1 1 30 2
Mo H W 245 27 239 8 3 115 2
AT I B O 1 1 4 8 5 1| 26 3 5 2. 13
fGRRDE - F2 1% 9 9
BITIE
GE~NDE & 2 1
(R, BigR, EiK
HEjEE% .
e 4 2 2
o 1l « ZRARBEE 2 3
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Appendix . Brief description of slope failures and rock falls
synopthiged news papers in 1985.
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Appendix ! Brief description of slope failures and rock falls
synopthiged news papers in 1985.
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Appendix . Brief description of slope failures and rock falls
synopthiged news papers in 1985.
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Appendix : Brief description of slope failures and rock falls
synopthiged news papers in 1985.
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Appendix . Brief description of slope failures and rock falls
synopthiged news papers in 1985.
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Appendix . Brief description of slope failures and rock falls
synopthiged news papers in 1985.
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Appendix . Brief description of slope failures and rock falls
synopthiged news papers in 1985. ‘
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Appendix . Brief description of slope failures and rock falls
synopthiged news papers in 1985,
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Appendix : Brief description of slope failures and rock falls
synopthiged news papers in 1985.
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Appendix . Brief description of slope failures and rock falls
synopthiged news papers in 1985,
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Appendix . Brief description of slope failures and rock falls
synopthiged news papers in 1985.
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Appendix I Brief description of slope failures and rock falls
synopthiged news papers in 1985.
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Appendix . Brief description of slope failures and rock falls

synopthiged news papers in 1985.
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Appendix : Brief description of slope failures and rock falls
synopthiged news papers in 1985.
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Appendix . Brief description of slope failures and rock falls

synopthiged news papers in 1985.
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Appendix : Brief description of slope failures and rock falls

synopthiged news papers in 1985.
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Appendix : Brief description of slope failures and rock falls
synopthiged news papers in 1985.
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Appendix : Brief description of slope failures and rock falls
synopthiged news papers in 1985.
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Appendix . Brief description of slope failures and rock falls
synopthiged news papers in 1985.
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Appendix : Brief description of slope failures and rock falls
synopthiged news papers in 1985.
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Appendix : Brief description of slope failures and rock falls
synopthiged news papers in 1985.
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Appendix : Brief description of slope failures and rock falls
synopthiged news papers in 1985.
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Appendix : Brief description of slope failures and rock falls
synopthiged news papers in 1985,
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Appendix : Brief description of slope failures and rock faills
synopthiged news papers in 1985.
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Appendix : Brief description of slope failures and rock falls
synopthiged news papers in 1985.
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Appendix . Brief description of slope failures and rock falls
synopthiged news papers in 1985.
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