2B OIS L D

b E A RIS B 2 WFTE

(N S T =

Evaluation for landslide hazard areas based on
the chronological analysis for massmovement

Seiji  YANAT*

U=

TREOMAGITH 5 FHEAEOERHE OHEEICONT, T7u s/ aP—E A TR EINZ
7o WRTERISRMINZIE, ALHEE Ui 3 Hnk (PRI, BB L OVEEMg) AEE L, PR,
BRRBIHIR O AREE L FEHIAT 23\ TR 300 AERMCKE F L7 kLK (Use, Ta-b) OoAiail~<7-f5%, &
U234 LT- AR 2 7 3 2325 300 AR 34 L7 fREEHI O 3872V LIZZ DIERTH Y, FEss
AR R ~OEFEA N H D Z EBH L E 2o T, £, HEREHIC W CHE S 72 KILER ,
AR AR 1 300 4ERTIC 1 ~ 2 [EAVFHTH Y, 1FIFE 100~150 4512 1 MIFREOHBITRAEL TN D &
HeE S, PRGN OVEEIE & U CH IEMIMAFET 2 2 LB BN o7, 2 OREFRA Z /%
EOTOERALE LTEBZAHYD, EEH CRmOEREZHE LmE 25, FEARMICIE 9000 EiiTDH
VKK (Tasd) 2300 24E &, 800 AFATOK LK LAMFEIE L722WRNAT (Tab, -a) O 20 H725 2 &
Wholz, WFIIHARRESIIC L - TR S, MBI LWRIESHEET 2 7 'R & LTLED
Fonsd, ZOFROH LWREHZEEIL PGV L EE L, EEMHIIIER LT PGV 22 B 1ERAEIE;
ELTHMICE DX DEXHERE LT, EBEORBEHIZIWT, MERAER, miis PGV & O%%
T L 25, A EBI N B o 1o, Bk PGV OFEEBEIC L - T, T LR 2 s
HTENTED,

H &

R Y R R LR LTt T 51
| Yy S R T TR 51
1 iﬁ¢%%§@%@”@ﬂ% ................................................................................................ 51

O AR B R RIS o+ e et 59
(1) FRZEBELES T O AREE A ST T oo oo eeeer et et 59
(2) T T 7 00 ) AT e e e 52
I i O 3 L R R R R R T PR P PP PP PP T PP PR PRYPEPPPEPD 53
1 VB e — PHBI M e 54

* A g ST AR ZE R BR 8 M X3 Hokkaido Forestry Research Institute Donan Branch Station,
Hakodate, Hokkaido 041

HeHEE M ERBIGIT RS 5 27 5 FRkoc: 11 A, Bulletin of the Hokkaido Forestry Research
Institute, No.27. November, 1989]




2 KIEFE B HE— FRBIMIIEE v e 54

S T, [LHIMIEG — JELETHIER  coeeeeemrre eeee e 55
I HREEODFEHE L JBIEE  eveereeerreeeen ettt 55
1 BY[EHIAES D HREEGERE L JBIEE  ooooeeeeemeemreee e e st 55
(1) SEFEDEEHE  eeeeeee i 55

(D) HHEEHITG OV vveeeeeeeemmeee e 55

(8) - TERETE AN TaTm FBEEIBIEE  «veovereerseosesse st ee ettt 57

O KRG HIDHABE L - (DJJEE  vvvvvrrrrrreeenm sttt e e et 58
(1) SEFEEEHE  eeeeeee it 58

(D) HHEEMITL OV vveeeeeeeemmeee et 58

(8) - TERETE AN TaTm FBEEIBIEE o veevereerseosesse st e ettt 59

3 HUEEBIREDANHI ceeeeeeeeeeee e 60
(1) K ILRASATNT I 2 HABE I 0D 45 -+ v vveeeesemeeee ettt 60

(D) 44 A T OVHEML  veeeeee e 61

IV HERSIS O Trlm BTG AEMEIE oo ovevreeeeee sttt 62
1 HERBHIIIIG - vveeeeeermmmmeee sttt 62

D 11 - T 62
(1) JEAHE  eeeeereereeeeen e et 62

(D) JHEBME  vveeeeeermmmmeee ettt 63

(3) ML vvveeeee et 63

3 3BT 300 FEFE D HABEFGAEFIEIL  wvrrerereeeeeermmmennemreteeaa s ettt 64

A WEIROTETIME  coereeoeemmeee e et e ettt 65
VA T+ 66
1 BHEITIT BT 7 T4 AT OD G v+ eervevrreeee e ettt 66
(1) BHEHITEODIXSY  wreeeeesrssmmmee ettt 66

(2) RHET L0 A BREYE  vveeeeerermmeee et 66
(3) FEHIODRERE veeeeerremmme e 67

O F TSR DHITGIPERIL  veeeermmmee et 68
(1) BT & T 7 T A0TT OB R wveeeeerrrrrreeermmmie e ettt 68

(2) BUHEAMERL & T 7 TAGTT vvveeesermrmmneeesmeie e 69

3 AUTTDFEEEIEFL  oovvereerrerrrenaan ettt e 70
AV = T B 17 E S PP 71
1 HREEDAREINE L FAEME  ceeeeeeeeeeeeee et 71

O FEAGELOIEEZE  ceereeeeeeeeeeeneeee e 79

I 1 -1 27 E 1 =S T P PP 74

4 P G TR TR O VERR G - v veveeeerernmmmmemreeeeee e e sttt e e e 75
A - S P 76
S - I LT 77
Summary ............................................................................................................... 80



=N e

BE, ELOBRRBI E> TE < O ENEEICEZHET H2EMICH D, WERIE, KoK, BK
REDKENRFGR T o7, ZOMMDKFITIIFOREHIZ L > T L, RbboTERE, [LHkiZEk
T DRE, LA EOTWENBRKEOFE L 2> TE o Bl RE 2 EEL LT, 2EMICIT 1982
RSN, 1983 D ILIRFENKER ENRHIT O, BHENNGI SR THRES LARICEY, #FED
EOCEL OBHEEZ LT\ D, F70, AWEERNIZBWTE 1980, 1981, 1983 DO HUIRN /2 ZEHIC &
D, Zo 10 FERIC3EOKRE REWEEZRERL D,  ZOFEOKEDT, 4% HERT MR H 2z
EFIHEREDO S E NOEFIZLY DI KRTLEEL2 NS,

29 LI W EERRICIET 5720, KEHREDO TR & Z OB RIIRBERMNTIR RO BN TN D,
INETIWEOTHENCEAL TIE, A%, 8%, TEITY, [8%, MEPE I OHEAR 05N 5
FEHRICDO > TEL ORI TE T, ZRUTH DD LT, B TRIB S Sz & iy
#, ZoOHEBE LT, REEROPITIIAHEELRERNHEVICHE L, BERTHITIERARH D Z
ERBITLND,

L ZAT, ZOMOKEDBMELZMD LT, THOBE) LD BIREGIIME &, RO R
eV ABRIEIR & 2450 TEZRTIT R b2V, BFEITE, WERASNIEANEL, $ER
FRMERCE IR 72 E NBERIIRT 50y, D5 0IEE BELKSMNRARERIIIRT 2% E, KA
DFBERD THNEWIRIRIEZRONBURTH D, L, HHOBEIEHSL, WA SBBIERESH
LMPREO—T v AThHS, LIehoT, KEREDHERIEZMD 2L, £7 HHOMIERED
JESRZBHONTT D 2 ENEANDSEETHD, L, INE TRHFBOMBEREL IS GHLD
NTWDER, 29 LIERELROEER THOBLICONTIHZEAEEALND Z T hoT,

Z TR T, KEEZLEOT HEBEIORERRREA L O TEORMBEE BN E L, ORI
FEAWTHEERHHE OHE T EEZMNL L X O LTz, RFREZZITT DICh72Y, JbiiE AR
BFEAEHIE R IR, [FRG SRR A FI, K —RICITE R CREZIT> TV &, FBEALIC
IRk 2 TR LIihE LE W\ e, BRSUVERRIC & 72 0 ALHEE KR F RO, T8 E R = B
Bz, B A BBhEIR B X OV AEIF — BRI R AGEEE L B S %, E RS E TR IER
B ITG L ORB %2 LT iz72nz, PLEOBMRSALICHEHE L 77,

728, AEmSUIALHEE KPR S TH D,

I WF7E07 1%
1 B SEE TR OHTE

THBEBRITRE ~ A L—T A N EMHTN, BEEE, MR SICRY, B oF A S ITHE
1% (VARNES D. J., 1978), &V biFILHDORE L BROES, M OBEL < OKELZG| & Z LI
Lo TWDHELS T, W<TE, vAL—T A hOPTHIREIWERE <, REORER2WEN
BT 5815 C, VARNES  D. J. (1978) M /3$AIZ 2517 1X Debris avalanche, Debris flow 35 J OY Earth
flow 72 EIZXrshd,

ZHET, RHARAEO PRI L TIMRO TEL < OIFENTOATE LD, ZibidF e UTHED S
T 55, BAETLRMB LIS 2B SRERICET 2B KRBT 2 2 A TE 5 (EiFIED, 1986),
FRCHREED R AT 25O FRITFEICOWTIE, Fhfi HE I oW T HE ) FRIRL TERAT 21T 9



FUE (AT, 19835 [IHIEDY, 1985), AREO R Z HIE-CHIE, Koy KOWAESMEe E12imT, o
L& B & OBMRZFEHFRINCHNT T 2 FiE - OWREPIT, 19685 B - Hh)Il, 1977; K&, 1974), B &
UHIEREO 7 a2 2SS FE (B9, 19795 SFR, 1972) RERHITFLND, -mEIcL-
THIE R Z SN DRI EOEBRMTANCE L TIE, ZhE TKEER, Mekinfs X OB 25y
BWoT 7a—F @ A b TER (FH, 1985), KEFPARFIETIE, F& LT haimoEs) s H
FEMEAEICRI L C < ofgEn 2 & (BifG, 1983), TOFEBEIINRVHA LIS TS, £, fi
FEMATIE, BRA R BT ML DU 2 b— a UBSRA LIV TE T2 (5 -2 H, 1982 ;5 KILIEA, 1988).

LrL, ZHHDOFETBEOSELRFIF2ER LML L T\ D72, T OREE & BLH~ i
R D, EBIT, TTICRI I LIEFHALA TS, FRRIRTRISIRDRPFET DR
EORBERNER SN D, LIZh- T, flx DHEICEBNTTH 2BREOHRIIH T LA TVDA, —
R 72 B L CIIBRAZ A TH L OB BURTH S 5,

2 AR 72 R I

(1) #iZe5ES JOBARFARFAIMENTIE

EEE, PEFEOFHEZIT) LT AL—T AL NEHEFED T ut 2L LTE S 2 5BLUEICHES
X, Bhf & HEFEIRIC T 2 TRVBBIOBIEE) S, FIREM A HEET 2 EN Y Th D LB X T, MRET
LEEEI A — g, B OZEREEOHE 2D L, 100~200 FEMEROME THENRAET LHENL N
ZEMmn, DRty 12EA—F —TZOHRBERZDVLENH D LEZHND,

PERD B RN, 7R SRR O LWHBKIZ I 1T 28R D 10~102 44— & — OFRIIRITIE & LT,
BIARENRT, MEEEICLDHFHEN D LS HWONTE T, MIEGEILREITRE LT KE 72 E,
3~V il EOFEEE ST 5 BEENRERTH Y, KELRHFIEIC KRN OTHD (5
1E2y, 1981 ; JKAY, 1982 PIHEF, 1984), F7=, AREERAELIRTE BEERICHIRE SN EEO LERIC X
v, RERSI e HIEZA Loz CRIEEEAY, 1985), Hid <0 BEIORFERZE LR L OHEOHER (&
Z)&, 1968) 72 L, HEA(L&EEZ EEMICHIE ST 2 DI > TN D,

BIARERTAEL, SR BREESRIED IR OB A RBRY e M I B 2 RAT TR 20 H L C, HiREE D
fRNTFIEE LTSRS CE e, #id 0 OfgReBi X 2B L TlE, BEER (7 7H) I X 5K
RS TN TE GRIEA, 1971, AT XV 0@ X 2xhs L OB S D BEFERN S, £0
X DOEREBFDLFIETH D, —J7, FBERIITIEMR S - RN R A Lo —FHROBARENRD S, -
WBEOMREAZH LT 2R A GIAAThbILD Kok otz (e, 197D, F7o, HWORERICEA
L 7= AR DA > D AR O R AENRE HET 5 FIES, JUNHG oLz CRALRL TN 5D
(SHIMOKAWA, 1984),

L U7ed s, MIZEEEIE 1947 FELRNCHIRE Sz b oide <, BIADBIE 100 FE28 2 5 H O
TRARMB D72, T OB E S5 DT LV, L3> T, 2 b IRIERRIFIPE & 3Bk
< EDET, MEBEBIRAMITT 51013d < £ CTHIBIMNZRTIE L 72D 5525720,

(2) 77wmrwu)al—fiErk

a BZHF Trmru Y352 R K%, ©IF LR LENLREF 0T,
O OTRAEARE JET 23k b EERRFIEDO—2 Lo TS, 7771, FUTTIETAKILKREE
RT3, Hx RRIBROBR DR 5 FRKILIBY O 2R EERTH 53 E L TERIN T, BIfE
X, BN KIUEBY ORI 5T, B &S ORI OMEE &R0 KR AR % 5



DTT 7T LML TN D,

KIUMEEK OB, =T 7 71%, BRI tEmE2 B > O T, HEMIcEENLT 7 713d
LRI AT D, LIeR-> TT 7 72T 5 Z LI L0, B/ sk g b rIRE & 70D ()
W, 1970), 7 7 ZIZ K D HEOFERRENE, HWE PR OO0 B ClImd THRVRTIETH 5 Z L 1TU
RN BTV (%, 1973) 28, ZOTENS HIZHEUALROSIICSA S, B, HE, &5,
ATHIER, dRUE, T TR EOIRWGEFOREE DI Lo THEL TE T,

b TWBEFHE~OIGH 77 71%, EENTEBEMICOMA L TND 2 &, REEEZHES 720 CifHIc
T7TERETE S L, 2L VBHF LIS 101~ 10444 — & — F T TIRIAW 2 & 7e &)
O, FEFIENTRFREEE VLD, FEEIINETEHE LT, PO T EROICHNGNTE
ZOFEE, SHICHRE/NESL LT, 102~1034E4— X — DO faEe & L o@h (2B LT HIS A ATHRE
EFZx T, ARENTIE, TTICINOH LWT 7 7EOSARICER LTS Y OB & 27\ L7
gt G - 9, 1972), BIORHEOWEOREREAHEET HF%E Gk - #5H, 1963 ; B,
1981) B THONTETW5D, LavL, 1R, BHFRED T2 a MRIIINLE ST DITITE > TUHRL,

AR B0, 77 ZI3ERICHE 2% LB, BRNRFRFRZ RS2 2 b, MEmcT
77 LW RO E BT D E R T I ENTE, ZTNUBRICRELTREIIGZZENLREIO LD L
HEIC XA TE D, TXTOIBET 7 13 EHIC B W TR AIICHEE T 5 2%, #E L TiEvTharzx
B, BOIVIELFELRWEARH D, £ 2T, BF - =il (1971), /4 (1987) #BHEITKD
K ONTHEIR L 7=,

@ #HE EIZBWTT 7 7 BESIICHER T 25613, ik b ERIEOT 7 7 0132 ORI D2 ERIM 2R LT
W5, RHAZEENIIEDOT 7 70 FLURTE TRA LTz,

@ RHE LICHEET 7 9 NEELRWVEAIE, 77 9 FUB I E2RET AREE#NIEAE L,

@ HEREHUCINTT 77 O EAICHEB R D B354, 7 7 78 FURBICRT A S 5AE L, BEHEREN T
nic,

ZHUTEEDSNT, UTORBE#ED D Z LI2T 5,

HEENOT 7 Z1%, A, JUNHEDOT 7 7 L BeoT, BZLEOERABHBETH Y, EHERHLHT
WHH L LB FRECH D Z 20D, FEMBD TR THDH, ZOT 77 ORFICE L TR S
THEEE 2T E LT, SERR e D BT E 2 (i RIEAy, 1933), S BIT, kg b oKL,
WY, RO BEERAIZE M T, 29 LEMRIER SN T, dbEa kLRamaEES
(1982) IZL > T—HED~vy 7L LTHIESND E Tl - T&E e, AFFEOMEMIZISIT 5 KILIKOHE
FTEIEHE & R DWW T, GRsCR® Appendix (278 LT,

IEYIWIE 3

WFFERI S, K— 1IR3 280, JefEEHR R B &ENPRIET) O IBRENBRITHIC 7= % K
VR RO R, B, Tl XUk chH D, Zoh T, HREWNERIN, HRENEE S IO
H = NFABIET O 3 25 A& HO ISR AS L7z, MIBIETIE, 1981 ARICEEFSENIC K » TREEN A U= Hilik
ThD, £, BRHELISERIEOSHME T, KEOHBMECTLH S, JEEBT AL N T LA
27 7 7 OEEIIOMAT HHIBEO—2TH Y, R ORELZFIRD LTl 7 1 —/L R



Lo Tn 5,

| WK & U WR
I T Chitse Alsuma rep
|.I'_-'\-\.I il |'__1.|.l..| - Yy |
| ll'."-\._'k-' r _.IIH n Havikila
| 5, 1 | 3y
. KL
ek ML | & e T
Lkl o Sl Lesura
Fiukkaids LU ok '.1':"— P15 bk
Wolbnaribedsu regis o~ Tamaks -\\.\_\- gkl
] | = ! M Mlonbwta oy
e
- -
C
= 1 noe
o AR .
- K Harific {iceas -
‘:::. IH" Sodairihetan

" Blwroran

142" E 145 E

—1 WSRO E

Fig.1 Location of the study area

1 95 e B S — P 1) ek

FIRIHER Y, AERF7K &iX 1000mm~1200mm T, FFIZ 8~ 9 AIZ% <, BN TIT R 72 R HIH: &
WZ D, FHAEHUEX, B SR TR S EEFR ST T oS E, JEEE L MEEh s, AR
FOBHRE > v MaEPBD (U, 1958), ZOREO Ea, B EHERY) CH D RIEHE 2PN E S |
MBI L CiE, #REEmD 4 milo o, WEICh-> CHTIZHmAT 5, Z ORI
A E L, HIMEWVEBIfIEZ R L TW5D, Z07n, BREORMOREITAERTHY, VRO
REBNVIHET HICK LT, LRI o3RI &R RN R ET D L ) BV DB
Hois GREIEZD, 1984),

Z Ok, 2ETHLAEROBGHETH Y, BE iR CHRE-AAER S, 2R
I R BEH AR SN TW5, BT onbickEn-48m i, PR EnTna7200
Thbd, BREFEHE FICIFEEPNETON TS, RHENRND & TRFREZERTHILENS
W, BHEICER SN TV DRI, S XT7, AU, $UTR, UF )%, A4 XY HT 8o REER
TR AR T, Bfn 50~60 FFLEE DO VARN LU,

EHINZ BT 2047 7 F1X THCC, 4R, R X OMERMEI B-Tm 2RV CTHE - 23 (1980),
b Kk LK a4 22 B 2 (1982) 1T HS\ 7=, ENAZ2yD Ta-b(A.D.1667, JE/Z 30 cm ), U s - ¢ (A.D.1663,
EE 30cm ), 2ARZEHIZB-Tm (A.D.10C~13C,2cm) (HTHIE7%>, 1981), Ta-c (3,000y.B.P,
[d 5em) | & BB EHEREM A2 > C Spfa-l, -2, -3~5 (32,200y .B.P,[A 200 cm LA L) 2305445
(Appendix Z/)

2 KA 1 — 1 ik

JEIRE PN B X 2l T H KBNS O E L Tabn TR0, FEEYRKEL 1800~2000m
mIZET D, BRI 7~9 AMICEL, BEORERKEEL ZORICETT 5, EPSEHNITFE
PERIZA LAY, a7 LILICESOMAHII L 726 SNAEAN L (BT, 1982), HiAz
O, 4 THERNIEL LB R LEHIIC L > TR B TE Y, 2RMIZRiz bhviak

o



mEMERKT 5, EEMOREET, B FRa, SaiEEy, KIUKE X OR— 24— PHEEY T,
CHIVODNRHIZETEL, #EMERERE A 227 (L, 1980 ; FHBIHIEA, 1985), 7o, B F#EA,
A VEHERE T AR ISAE L, B TSAERRIKEE & 72 0, SRS BEIKCE DB DS R T
5o FHICEBIT DT 7 7 ofEkEIE, EALIC UscJg (A.D.1663, J8IE 50~80 cm ) (IbifEiE kIR mZE
B%, 1982), ToBERZ7EFIZB-Tm (A.D.10C~13C., [A2cm) ® 2840355435 (Appendix
S, AT, W TE, X7, AU, A XY T ERLET D5 ER 30 cm FEEOD)A
R R TH DN, IR IEZ I X7 T, FA %, T HR, A XY HThbRY, MEEs
R 1 mAEMZ 2 KEBERPMREIET 5 RKBREKRE o TN D,

3 e, Lok — R e

JEE MU AT — /N A O BRI ALE T D e, (Ui CH D, AR T 3 & L CHBEN
DR & JITNHEEE, WaBXO L MaIC k> TSNS (xS - AH, 1961), E&EiT
170~400 m T, JLEIEPIZE < MPEEIZT TR 22 o T D, I, HERABEE 72 LB & Z a4
VFROREAVHET D, ZOHIRIISZ W, BEEE, ATl E 0K LOHEEBIZAE L ThbH i
W, TNHNLHTZD SN KILKPEFANCE THERE L, fREa/S<EoTnbd, LU ORI & F
fEIXEE - & (1980) (2EE2\W =, Ta-a b Tab £ TIX, & XTHEFLERDOT 77 THb, Taa
1% 1739 4, Ta -b 1% 1667 FME HOBEAKEN B NLDEA 1 ~ 3 mmEE O A MBI LIKTH S,
T, ZHOSORICHEWVEBHENEREND 2, BB CEmEILREL T, RENKREREEN%
VW, Ta-cld, £3,000y. B. P. (ZWEH L= @RI kILIK, Ta-d (35 9,000y. B. P. ZmEH L
72, X T2 LB OV I RS D R B TR A T D, Tab & Tae, Tac & Ta-d Oz, &
WEREOEE (BR7) B8E#ET S, Enald, EESEROKN 15000y. B. P. ([ZEHLE, £
LEDEMAKE T A Th 5D, Spfa-lid, £32,200y. B. P. i[cZFkiunbmEt Lz, Rk E
ETEAaCThbH, FHIZBITA2ZNbDEENL, Taa, -b AEHE T 20cm, Ta-c 2% 30cm & ELEZAGTHE
73, Ta-d 7% 100cm, En-a 7’ 150cm, & 51{Z Spfa-1 73 200cm & FEFIZIEVY (Appendix 2f),

Bha EolEAEE, S XF7, v /%, FUIR, YT, b= Ul BTG L9 D IR R
L7 oTWA,

[ AREE D SEHE L B iR

1 Bt ity o R 9408 & g I

(1) KFEOFERE

1981 45 8 H, HEHEEMIC L - T H @/ Fa IR & 2l 22 T 72 SR P SE 1Y, B V& 292 mm,
ORI & 4Tmm 2 Fodk L, FFE] 20mm DL E OB LS O IFfELERE L7z, Z O &Y, FITFE
BeAKED 1/3 1Y T 5, ZORE, WECHLZEEMEICE < optmAEN AL (K—2),
ZOREOFEBIZONTIE, EED (1981), ALMREMRBEHIGLEE (1982), /NEF<F (1983) LU=
RS (1984) DMEND D,

(2) AREEHMTE O e

1981 4EEEMA G & e = L-RlmAREEO A RIBIX, & Uil LB e L, NEESBIT &N
D2OFFHTENTED (K—3), BEREOREIL, BEHED L Ao AERIZL T, £k
DTFHORLEDIAND DO TH D, B EHESE TR THAKRMEN LW, FED L MElT BB TR



TisaL SN e

Failure Area

Al
Tomikawa
.
P 4l
Saru B M
Meabeisu B. S
Hae E.
HNLIN
Andeso R,
o ki
Facilic Oceia
L] 12 km
[ S =]
B —2 1981 FZENIC & 2 AnsE oo s34 (P51 H17)
Fig.2. Distribution of the slope failures caused by heavy rainfall

of 1981 in Monbetsu region,Hidaka district.

l EECAE S

o
shapsd valley

i .'.," -

P

] = 3 :l'.':ua::!.ll hiff =
T TR e S
i — Slope El-hhl.'l'l-'.y_-

Western mide=—0a

|

Lo o = Ha= H- — Earlern side
Facilic Jcean
-3 15 BB FHL T 40 0 050 A AR
Fig.3. Schematic sketch of the slope failure occurrence

on the marine terrace in Monbetsu region.

ThVBEKENELS, B EHEREYNITIRE LB RKIZEE ISR > TR L, AR B V85 %
glEfz L, i boXREEZRE ST GEKIED, 1982),

—J7, MRS 2 BTN ORI, PRI, BN 72 & HRrO K & 723 IR O, Rl A A
ICEFICADLIND, ZIUIEEMEOMEENC LV, HFEI s VRO ANER STV D
LR L, BEAHIAZWERTICE VLTI, 138 ACHRIRD LR, BRI EDE Lo
W) IR CIX, #ER 5 km, 20 Skl EORIH, WEEICRHmARENRAE L, £ OREIE 300 »
FHcoiEs (K—4), mETIEORILER L OKILKE R & odEnR+C, LR U< EE



i e /

. Brandary
B A
- Hear
LR LR

Modflow deposited area

X—4 W RN IR > T2 BRHT A N O 1 Bl 3 AT
Fig.4. Distribution of the slope failures occurred in the dissecting valley

along Hae River.

BThHD, REORASFNITEKEOMBAR T, Wb 0Re (BEARIZN, 1973) TN T 5 H#IE
HTHY, TORZIIL, 500 mETNENN, BEHETIX 2000 mZ 2 5 K& 2RIV RAE L T
%o MABELTIL, ZEOKEGATIERIEL, BUKLINIAZ B ZIAAT, WEFERICHH, ook
LTS,

(3) LJEHEIED B Ir 7= HR R R

FH B (2 35U T Ta- b (1667 4EME ),

Us-c (1663 FMHEH) 23 Hge O 2L tm 1081
KBHLTOZORBEShE, BFRIC | e L e
F5UF % B O K LR S ATIZ DN T, 5 F ) e B o

TR 2K — 5127 Lz, ArERITE & 60
m, FYRVE 35" ¢, ZoEAmEFIEIC
LB SRRNTFAE L, EARR BT I Ok

MNEChH 5O L, FHIZMET 40" 0 .gﬁﬁ’

Al & 7o TS, 2 H O - l B JeBered layur
¥y bR, TRE AT 25, =g 0 e
BAMTHIZ B CRRLRAEEET, s o L

HE ORI LT, BAZ Lo TR S NV D. gy 5, Soil profile and distribution of the volcanic ashes
THEOES S 30 em Hifg & IFH IS, & around scares formed in 1981.

2 EHFICBWTE, KUK Tasb, Us-c EBRFRH LI, O FEIZE X2 70~120 cm DAL HEEN
5T 5, Usce® FNLIZIE, Taciid Ao B8R 7 BN FET D,

ZOWmE NG, B T OZRNE TIX, 300 4P Ta-b, Us—c 2 FL CRlmazE-~7-0b, =
NERESELEE, T2bbRERENEELZEEZOND, £72, FHETEOELSRIL, TOH
HEOWERETHDL LR IND, B EHFOREE, Tab, Use BNEFEIZHMTDHZ Lo bb7e<
&b 300 FLL RZ20E T, FRIZ Tac BIRDOBAR 7 OFEN D 3000 FLL LLERGE b H D, £ LT, 1981
FEITRAE LT IE SR O T ERFICER > TRAEL TRV, W 300 LRI A LD
HINEDIKRBIGR LD Z LN TE D,

[FkEZ2 715 C, AEITRIB O fEEMIZ I T, FRBERART O K IR 3 A0 &2 F -~ C, a2 300 4 D HA



DEEARHEE LI-, ZOfREZX—6 A, BIC
RT, 1981 D HAEEMIL, Nod4, 5, 6, 7D
7 EORENE L OREERIE T RO 5
nNo, ZsOFICEWT, KIIKDIA L

Fl o

Territe warlaees .~
]

Ad

i
o T, BEICRT LB ThHD, A, ,
BT 25 L, MBS AT ALK S (7 TE Faare ta 1681
LAk 2 BRENT LR bA D, BN I
%% Li= No.9 HlOBTMIIE, 13 & ALK b 30

WK D33 B AT, FRARE 134 AT 88 » 7T,
No.7 {28\ TH 21 HFTH 17 » AT L 2/3 LA E 7 SRR "
TKILKPAFELTE S, Nob, 8 10128 S A B
W B RBEARBEI AL BND, Lo, . _"ﬁmﬁﬁg T s ey
1981 AEICIN=RIRI O % < 1%, @75 300 4ER ;fH}J = Mo
WCHREERRAE LTERIETH Y, RN ARE £ I" /a . _-F'*'-'“H | Him

LT B DR - ERDS, Lo, S T
No.6 Ti 40 » FTH KL DMFAE L7205 T2 R
A 10 » FT & D RWEE L H Y, Jilko friE

BEIZIZN C SDE A FIREET B L BB, X—6 BHAT A N O B EE S AR & K IR Jig DAFAE
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and the existence of volcanic ashes on the
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Fig.9. Schematic classification of the failures based on the

existence of the volcanic ashes.
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Table.1.  Number of the slope failures Classified by the

failure types.
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Table 2 Topographic characteristics and stability of the 3
failure types.
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Fig.11. Disturbance of the ash layers on the
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Table 3. Recurrence times of the slope failures during the last 300 years

at Monbetsu region-
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HERH(Sediment morphology) 0 1 2 3 4 Total (Number) Average(Times)
Rk | 8 6 1 ; 16 1.4
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DBl 92 1 § 11 0.5
Alluvial cone
2 e | 3 7 2 1 | 13 2.1
Talus cone E 5
il (Total) . 10 13 13 4 1 | 40 1.4
F—4  BBIHIRICIS T D E 300 4] O AR A [F 1
Table 4. Recurrence times of the slope failures during the last 300

years at Noboribetsu region.

" : FEEH (Recurrence times) FH(ET) g ([ET)
FERHLIE (Sediment morphology) 0 1 2 3 4 5 Total(Number) Average (Times)
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Alluvial cone ! 5
#f(Total) . 10 5 3 4 6 1 29 1.8
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Summary
1. Study method and study area
The objective of this study was to evaluate landslide risks based on geomorphological changes.
The slope stability and temporal frequency of landslides were measured by tephrochronological
method.  Tephra are widely distributed in Hokkaido and appear to be the most suitable time
indicators for dating mass—movement.  The surface soil on slopes and the deposits on sediments
were analyzed stratigraphically through field investigations. Three regions in central
Hokkaido were studied : Monbetsu, Noboribetsu and Atsuma.  Landslides occurring in 1980,
1981 and 1983 were studied in Monbetsu and Noboribetsu, and the long term slope process was

studied in Atsuma.

2. Recent landslides in central Hokkaido
Landslides in central Hokkaido were caused by extreme rainfalls more than 300 mm
continuous precipitation, equivalent to one-third of the annual precipitation. Numerous slope
failures occurred on cliffs and dissecting valleys of marine terraces in Monbetsu and on pyroclastic
flow plateaus in Noboribetsu. The failure scars were steeper than 35 degrees and the failures
were thin surface soil, less than 1 m deep, overlying the bed rock. The saturated soil released
from the scars was rapidly transformed into mudflows and diffused on the alluvial fan, seriously

destroying houses and pastures in the process.

3. The morphology of slope failure
The morphology of slope failures was divided into 3 types depending on the distribution of the
key tephra layers : S, D, and C types. The key layers were Ta-b and Us-c ejected about 300
years ago. The S type was failure on tephra absent slopes, the D type was on covered tephras,
and the C type was a complex form of S and D types. Two-thirds of the observed scars were
classified into S and C types, indicating that the slope failures tend to repeat and expand on slopes

where previous failures took place during the previous 300 years.

4 . Recurrence of slope failures
Ancient failure deposits were observed in trenches dug in alluvial fans and cones and in talus cones.
The key layers were interbedded in these deposits, and the temporal frequency during the last
300 years could be determined by dividing the failure units overlaying the key layers:The average
recurrence was 1.4 times in Monbetsu and 1.8 times in Noboribetsu. There were two

different failure frequencies : acive and dormant types. The active type showed



several slope failures within the last 300 years and the dormant type had no failures for more
than300 years.

5. Slope process in central Hokkaido

The length of slope stability was measured with several tephra layers in Atsuma, where the age
varied from 300 to 32,000y. B. P. The slope was divided into three parts based on the break
lines in the slope angle : crest, side, and lower side slopes. Most of the crest and side slopes
were covered- with tephra older than 9,000 y. B. P-, and the lower side slopes had only the
younger 300y. B. P. tephra. This indicated that most slopes were formed more than 9000
years ago in late glaciation or early Holocene, the newer slopes have gradually developed by
dissecting and eroding the old surfaces.  Slope failure is considered a development process of

these newer slopes.

6. Evaluation of the hazard risks
Slopes where the slope failures recur with high probability were defined as PGV (Post
glacial dissecting valley). The PGV was bordered by clear break lines of slope angles and was
easily identified from large scale aerial photos. The area and ratio of PGV were correlated
with failure area and failure ratio in a catchment. = Maps noting the distribution of PGV seem to
be very useful in predicting landslide risks. Such maps may be utilized for erosion control and

land —use plans.
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Profile of tephra layers distributed in Monbestu region
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Profile of tephra layers distributed in Noboribetsu region
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