.
ol

“‘:%T HOKKAIDO UNIVERSITY

<L

Title 88080 0000000 oooobobooboooonoo
Author(s) 00,0;00,0
Citation goooooooooogooo,47(1),177-189
Issue Date 1990-02
Doc URL http://hdl.handle.net/2115/21319
Type bulletin (article)

File Information

47(1)_P177-189.pdf

°

Instructions for use

Hokkaido University Collection of Scholarly and Academic Papers : HUSCAP



https://eprints.lib.hokudai.ac.jp/dspace/about.en.jsp

ERFRLMEEHHE $47E H15 177-189 (1990) 177

1988 4- 8 HZEMyIC X 2 ©HE - Rk
ST e o I Sl

® oK B o s A

Slope Failures by the 1988 Heavy Rainfall in Rumoi
and Sorachi Districts, Central Hokkaido
By
Osamu SHIMIZU* and Tohru ARAYA*
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Fig. 1. Map of the south Rumoi and the central Sorachi districts showing the study basins.
Numbers 1-8 show the locations of precipitation stations.
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Aug. 24-27, 1988

unit : mm

5o

-2 &£EOKRRKESM (19884 8 A 24~27 H)
Fig. 2. Isohyetal map of the heavy rainfall occurring Aug. 24-27, 1988 in Hokkaido.

£—1 FAEMROBTERE (1988 458 A 24~26 H)
Table 1. Precipitation in the study area (Aug. 24-26, 1988) unit : mm

Rumoi*  Ohwada** Horonuka** Chibaberi** Tohgeshita** Numata* Bibaushi* Etaibetsu*

August 24 21 unknown 7 5 6 3 3 7

25 113 166 211 177 211 210 221 214

2 28 154 142 146 164 212 170 137

total | 162 320 360 328 381 425 394 358

%‘;“}%lgazt;ﬁ?fgf u g‘g}:;s 138 313 348 320 369 422 383 350

Maximum hourly 40 38 63 60 82 52 51 53
precipitation

5] «; LEEEOKTEN HF8HKE (1989 L b, “; LIEBRAMERRAT -2 L b,
Note, +; derived from Hokkaido no ohame shiryou Vol.8 (1989).
»+ : derived from precipitation data by Hokkaido Development Bureau.
52T BOBHNOBEXES MR L ey, BEHI pdL & Lzl - b L O
TIE, 200~400 mm &\ 5 EEENLEEN & o o,

-1, AEMBRACRES A TCIWERAMSTOBRKE, REKE, 24 RHERE
AKE (25 B 128K~26 B 12 ) 7eb iK1 RRIEAEY R LA (BRAAOMEBERR- 1
EBR)M, BEKEEHETHE, COMBTIEROIZLALH2 BIEFH»S 26 HESF
RhHFTo 24 KefEickE- 7o Z & hibd b, 24 RfEEKE TRIBHED 422 mm (FFHEKE
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1,604 mm” ® 26% 1Y) HREKE, BEVWHKT300mm Ll EEfno T b, &K1 RMHE
KETIHEMSA L HH 40 mm/hr DLEREHEL, KT TS 82 mm/hr & 7t- Tz,

BRIz TE, 1975 F & 1981 FAFIBEX S AMKELYRRL TE D,
BHETIZ19754E 8 A 22~23 Hic 8K E 177 mm, 1981 4£ 8 A 3~6 H I #F%AKE 293 mm
DEFEIR T3, SEOENIIALXZARE LEZEKELE 2> TEH, LirbERRE
ZEP LRGN b D TH T,

2) TRYKBRR

COBERICL A RERTAMIBANCE LHER-2RLLY, BHRKE L EREED
B b o T BB EAMIE & 2R AnIR I B E P L T T,

FEHEEL, WRKLCRCIZBKIMZEAETHY, B EK L itk 2308
L A SHEHR T 3,000 A8 %, ¥ 7cZBAnHIR € 9 2,000 BUCHENE Ui, BHEEIR
CEAKD S, TR I HEE, WREECI AHEARALN, BE@ME LM T
9,000 ha Ll |, S 1,000 ha LA EwcdiE -, Fie, MBI X 588 - |
BORET, BHHMIEBICEEL T\, EHIE, BEEHEZFILDEE T L ZBEPRIKTXE,
BRWA R T, B - BaiR T 151y FTicoiE > 1o,

PRIHEEIHEHBIC L BSDOTHD, HBH LS DTH62, 7T, HEMS8haicEL
oo Thbit, FEMBO—FIABRY S hicBhEREROYF & BIRERI L 2 RAESR»
HHUEL b 0T, £EMzohI ok B30 HHXRS,

46, REWALEDSWIBBBHES LT, IWECH TS, FEsTik
TR - IR OB & LW OCE - HBEIER SO TH o1, K31, SEBELLEHK
EORRWLHMEETRLI,

RIEREEC X 5 REWRE L LT3, MBEEO s, IR ET 2RIETRE
LB X » TS OEE B - Bl - BERAKBOBEIBEI I, i, HKED

xR—2 19884 8 AEMIC L 2 HERN
Table 2. Damage caused by the heavy rainfall in August, 1988

Damage House* Farmland* River* Road* Forest**
District (razed) | (flooded) | (flooded, buried) | (levee collapse) | (buried, bridge loss) | (slope failure)
Rumoi 3,368 1,150 ha 54 } 151 } 562
Sorachi 12 1,960 9,491 ha 210 (57.9ha)
Kamikawa 9 352 ha 2 — —
Ishikari 10 220 ha 23 — —

o « LB EORS: HI2%HEE (1988 X,
o ZhE e HFHFEEE | Fi—30.5km? BA—27.0km?), BIUOMEJIIEKLR - bigE
HBERE X B,
Note, *: derived from Hokkaido no kisho Vol.32 No.8 (1988).
*» : derived from interpretation of air-photos (area; Rumoi-30.5 km?, Sorachi-27.0 km?)
and data surveyed by national forestry office of Asahikawa and by forestry division
of Hokkaido prefectural government.
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B3 +WREME (XN
Fig. 3. Illustration of sediment disaster types caused by the heavy rainfall in August, 1988.

X BEEMREL T, FANMAEREP OISR L HREERC L > TRk - BRRE
cBRBEAAR LRI, EHI, MEARPHEROMBEIEIIC X - Th b I hi L4
b ie B WA, FIEME /L & CRE - B L, Bt - BROBERSEE IR,

3. MEREORE

1) BiS#hn5H75 &R

FeBIc Ly, SEOFERNICTL » CTHEEE - ZHHIE T 562 » BTl Lo ERESAR
LR, L RERINE ZoZiE, El EREKE F <Y ISR L T,

FN~OLRERE, 6B VCICERL TW 240 - AEBROBRLOB AN,
NCEETAREATORBEREREETEREFOLOLELOND, LTI T, ThbiES
R B\, FAJIEEFECORBERERNLEPERHRC X h A (&3, BE
IR ENBN & T oZHORMFIIN « g - AF)I, BIOEHEEFOHTHREOF XY
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R—3 19884 8 AEW =X 2 RIE BRI
Table 3. Slope failures caused by the heavy rainfall in August, 1988

River | Area gbserveds  Number of NI R tilre Agegs e o1 Rato o) dae
(num./km?) (m?) (%)
Etaibetsu R. 10.4 95 9.1 1,000 0.9
Sekiyuzawa R. 7.1 119 16.8 1,500 2.5
Goryo R. 4.8 87 18.1 300 0.5
Shouzu R. 4.7 44 9.4 800 0.7
Rumoi R.
upper reaches 10.7 57 5.3 1,100 0.6
middle reaches 6.5 30 4.6 1,000 0.5
lower reaches 6.2 0 0 — 0
Chibaberi R. 7.1 54 7.6 700 0.5

) BV 1.5 kmiBORHA LR E L,
o RFAY LB OV COBMYy v T AREL D,
Note, *; within the area of 1.5 km? wide along each river.
*+; derived from the result of field surveying on representative slope failures.

1/6000 TH v, ¥IFEEBE IFESFIHFIRT 27.0 km?, EIE)I1HIK T 30.5 km? TH 5,

B TR TS ORAE RS bhich o 7oA, MMFIER QM) EEME Tl 4~18
Ft/km? O FBERE NS SR, BRI L BABFIITIZ16~18 7 Fi/km? LR b %<, RWT
NG BRI« F A=Y JITT~95Fi/km? DFEENRLZ LR, FHif)ld - LKl
4~55 Fi/km? L R ek o 1z,

ZWIBTHSER D 15~50% L RICHMFAE LT, 1-Fidih OFHHEBERELY RD
AER, BRI 300m? E|RAPBEETHD, F-9 I - DE)NNX700~800 m?, HEYF)
N )N 1,000~1,100m? TH H, HEHFINTIEL500m? ERIBELKE o7, &
RIETHERD L o1, MRS L ONEHR, BaERNETORNEROE V- BERILLDE
Ezxbhi,

LK, 1km?® Bz b ORFEE & FHRAEEE» SHFRAOHBEER Y RD I, £0
FER, AP EEHEITRE 2R FMBE, 0.5~0.9%BE Ly, AMRIITI2.5%
ERDMBRENEL T, Tibd, RBARLSRLE@IIEAHRIIE 2 BT 5
&, HIBPRERESRS S, BREAHBOREROKERbONMER LI L L5,

HHFAEOKR, FEMIBS A T 800 m? KD/ NI A &40 6 Ll L2 5
Tuieds, HoXEhdbodabh, B ERERFE CIXERE6,000m?, 7<)
TWARMECEHE 26,000 m2 DFEEAFELTH D, L EEIRERB KT ERK
RBETH -1,

2) HEFAR & BRR AR

N —4 i BEHIRATRER & Bbh 5 AAENTE @D, +-<9)1, AHRID &

BRESY R,



184 HBERERENEBRNRRE H440E £15

BRI, NG L R BT Bk
Bl #EBIoBRMRCRIhD LK,
FEBEME ORBRE & i RE ORICE ) e B1E
FRE RHERE 20~40m) AFEELTEDY,
oW THEAREL W FEE-1D,
D OWIR TR EBOBRBELNE 50~100 450>
meAE<, MIANEEO—F ok |
BoTHATG B, BEMOFECEL  100f-
TRABREWIIENCEICRAL TR, —
LI A AR IR D B L SO
Ttz P S R

(IR O pIf X EIc I TiE, #3833
VINOBBRIRER S X 5 AW RIER
PRRELTHEY, MNP 2EEf L < 2505 ..........
h T3, ARCIRKRBERKEHF [
EL, ZOMECERER]L kmEBOZ  200f-mes
AEOVFEELOREY B REEL TV 5, . .
BB, ThOORABRAEOBANE Tt (WOpeT o
LT (BE-2), HBELDELHTER 20 400,
CHRTL, WEHO B BEL TWv 25, B4 AR L I
MBI EALBRAL TR ok, % Fig. 4. Cross-sections of river valleys and the
o, BMROERLALRS X5, —&ic }Zsclavtvizlrll&of slope failures on their val-
BT A R RRARNEOBRHET
NORBIEL T, ThHORBIFE XV /PMEr -1,

Wi EWRIBCIE, BTN OBEMRIIA LR X 5 CABEE<, WMIi@iEgELtEX
REERMELIFET 5, FBEIF AV JILARCIhLOREIEE L 0 REDKIET
RAEL, RMEBELHIFHEMCCEL Tokes, BRI X VWied JHEE 2~5m) Tt~
WFRY, —MCIRRF AR L T H2EF1BE I,

R ISR TREARII, F <)l BEMRINOMEICKE < 2o Thiedt, Zhidh
L7k 5 c REMNBOMERCAEH Eh T, £ LT, £BREc X 2 HEH
BOEEL, o ERRBLCERLEZOR,

100
m

Chibaberi R.

Sekiyuzawa R.
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EE-1 Rkt sEERE
Photo. 1 Slope failure on a riverside slope, observed in the Goryo River.

Most of fallen debris entered the channel.

BE-2 F-2))IickiF 5 LEREE
Photo. 2 Slope failure on a hillside slope, observed in the Chibaberi River.
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4, SEBARE TRYERE -

1) FEESEOBRRRR
MEALEOLI Y 5K, RBOLWAE - BOBALLLB L, ILEREL Y LERE
FMEOREN L » EE (HENL) BREEOLDLELLID, £ T, BHESRERBT
LinbREAEORENE L R L) CRMsAE LT, MEARCY 510
FEEZOWTREZTI 2 Ll
fﬁ]ﬂ)ll IR 8.3 km?, MK K 6.6 km, DI IIKEHE 18.3km?, EHERE
12.3km o/NGINTH 5, AEKMIER3.2km, PEI6.9km #FE L, ZoOK

Slope Failure
Flood Plain ? . km

.

B—5 DI 3@ ERER OS5
Fig. 5. Distribution of slope failures along the Goryo River.

Shouzu-sawa Dam

¢ Slope Failure

Flood Plain =
0 . 1 . 2km Shouzu R. \

]

M—6 /JENcisrt s ERHEEROS T
Fig. 6. Distribution of slope failures along the Shouzu River.
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R4 BHIIE NGkt 5 REHERRT

Table 4. Geomorphological outline of the slope failures along the Goryo and the Shouzu rivers

Length(m) Width(m) Depth(m) Area(m? Volume of Volume of

River avg. avg. avg. avg. collapsed debris colluvium
(min.~max.) (min.~max.) (min.~max.) (min.~max.) (m*) avg. (m*) avg.
22 15 2.9 320
Goryo R. (5~54) (4~33)  (1.5~5.5)  (40~760) 1,300 530
25 27 1.8 730
Shouzu R- (7.0g0) G~105)  (0.6~3)  (50~3,7000 L1700 320

HClARE (1/25,000 R CEHHED BEE)IT4KR, DNEITREI~4KERS> T B,
OREXBIC R\ CEEREROS, HR, RHELHE BB SRR,

R —5, 6 A DRI & BRSO T LR Lic, Bl & b ihEo bR
HZB->THTLTEH, AR E-ODTLIcL >, GREAMEIEELZBERSLES
SERATE (ER 30~40°) Lo T3, HBEL - XL Z0RREAREMETAEL TEY,
FAERBIC I\ TERIITIR 24 7T, NEIITIR 38+ FIOREHENRFEEL T, BB
MB R HOMBEL T MEELRERTTIREL TH Y, MEFEPIRE HECE S
DEARIZHRECIZI o T2, i, NENCREETHEBICHEENRD TEPL BN, &
OEFIIHERENRIE 725> TR Y, BREROFEVELONS,

A ORK IOV THEEREYR 40 Lok, BHBE, HBEEHEIE S &N
~BRDAS Y EFRKEVD, BRETREAMNITI0~30m, NE/T20~40m Db DM%
<, ¥BECiEEIT20m KM, PENTIOmRBOLONBEAL Tt i,
FASEGR (IAIRHIC 1.5~5.5m (F52.9m), /NEJIIT0.6~3m (F¥H1.8m) &HBEEK
HREFEHTE -1, BHBRCL DL, BERHCREETHHEEL—HEHL TW12
2, BEAEIERLTEMANEETDD, HErEL (ETLMELREIHERIR -B5 5
LEAE L T\, BEEE, AELRDE TN OABRRRKE - ek, HERLETIIY
CHEEHI DA% L, HIERITRBCEGHSORE 2 1 7 RE b oL, INE
NTERPRPERNRGEDHE 2 1 THEr - tiRIBDEBbh S,

2) RERRCIRDEE

F—5 RN AT RB T HBELDES I VBEEXNHL URL L, BARERRE

Bz ORBEHABERCEERNIMNT.55 F/km, MG 5.55F/km Lizh, fR)IIOIHMR

5 R EAND) R HERHELWEON T

Table 5. Comparison of sediment yield from slope failures between the Goryo and the Shouzu rivers

Stream length of  Nunber of Number of  Average volume of Total volume of Total volume of
River surveyed section  slope failure failure per km  collapsed debris collapsed debris colluvium
(km) (m® (m®) (m*
Goryo R. 3.2 24 7.5 1,300 31,000 13,000

Shouzu R. 6.9 38 5.5 1,700 64,000 13,000
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HH, FHREADETIAENA1,700m? &, R0 1,300m?® X h LR X
Vo AEXMNOLEBEADE ER)I 31,000 ms, NTJI64,000m:, ¥H-BtLEOETHT
FEHIN13,000m?, /NE)I113,000m? & REShic, T7bb, #EITIEIS,000m?, IS
NTix 51,000 m® OEBHBREHEC L - TEEI R, AERSIVCEBBCBEEL L
%%,

BEERCIAE HRITREBCLE - #BL-HELREZL T LA H,
18,000 m® D id & A EXNIERIKAL, BARCI > TTFHRABTLAZbDEELBRS,
—75, NEJITX51,000m® D 5 H# 8 ElicHY T 5 42,000 m® DLW IZEHICEE L Tk
D, THAHHELF3#9,000m? & REOhic, DB TRPHFCRERENRERL T
Wie, BHUEIR L EZ oORMIESRLTEY, ThEVWAERBcLBE0RELD
PG X hiciow, BB (WI0m) 2 & :hvF - T, AEERYE LI EREIDD
DEEZLNT,

Eb Y

FREHBIL, FEZSRLORE - WELOERIN TR D, F B O RERS R+
WOEBRYHREL AL TNBZ 0D, SEORTIC L 5 4E TR I b OCBEIME S Mk
DHDBE oI, ZDId, FHENTOEELREMRERIL l, THAKHELTLE
b0 Eh-TetELLRD, LaL, I AEIIcRbhiX 5, AEcHEEL -
AEHRC AR LIZEL TR Y, i, SEIFELR~ieh 7023, A LT
RABRERBASBRTH - BB TR, BRCSEOREEIWINER S, Zhbi
R LIEoTWHZ LB D, REOHKHCIBH LB -dDEEL2LRE, Zhb
DAWOESHOBEERICOVTIY, REIOFEE Lz,

R, FEFRL L THRIOZERBMRAET R S, Bfx - FRvitcle
WT BRECERBOBEYET B, 7, —HMERORE Ao Fo bl BE RS LR -
AR RER, RINERZBDBILAER, LB EMRREY S » BEFLH, ELpXE
WHALRHEOBIREN ICEROBLET 5, Ink, RPHRO—HICHEREHIBE TR
(BN 63 4F 8 Bibipdh Al (H, A 0ENKERE | FRRERE B H) ik
5LDTHBHC & uftiET 5,

5 B X W
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Summary

A heavy rainstorm caused by the activities of a developed front overtook the Rumoi and
the Sorachi Districts in central Hokkaido. The rainfall lasted from August 25 to 26, 1988 with
total precipitation reaching 200 mm to 400 mm, or even 425 mm at Numata which was the site
receiving the greatest amount of rain in this district (Fig.2 and Table 1).

In this study the authors researched the actual conditions of the damage caused by the
heavy rainfall, especially slope failures. The delivery of sediment from slope failures into
river channels was also investigated.

The results obtained are summarized as follows:

1) In the study area, 5,000 or more houses were flooded and farmland in 10,000 hectares
or greater area suffered flood damage, damage by sediment deposition and washout damage by
the flood (Table 2 and Fig. 3).

2) Based on the interpretation of aerial photographs, the number of slope failures per km?
was 4 to 18, and the ratio of slope failures was 0.5 to 2.5% in area (Table 3).

3) Many slope failures occurred on the steeper parts located at the foot of a riverside
slope and at the zero-order basins which had developed on hillside slopes. Slope failures
which occurred at the foot of slopes were primarily responsible for debris into the channels
(Fig. 4).

4) Short (20-40 m) and steep (30-40 degree) slopes range along the Goryo and the Shouzu
rivers, and many slope failures occurred on such slopes (Figures5 and 6). The number of
slope failures per km was 7.5 and 5.5 along the Goryo and the Shouzu rivers, respectively.

Moreover, total volume of debris from slope failures was 31,000 m® along the Goryo River
and 64,000 m® along the Shouzu River. Part of the debris, 18,000 m® in the Goryo River and
9,000 m® in the Shouzu River, entered the channel and flowed downstream (Table 5).



