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Table 1 Precipitations of July 1982 in Nagasaki district.

Date IWAHARA FUKUE HIRADO SASEBO NAGASAKI
23 140mm 49 193 201 448
24 1 29 39 27 124
Hourly max. 64mm/hr 16 84 45 115

Records of precipitation in Japan.

daily precipitation hourly precipitation
OWASE 806mm ASHIZURI 150mm/hr
KENZAN 726 SHIONOMISAKI 145

HIKONE 596. 9 CHOSHI 140
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Fig. 1 Number of the dead by natural disasters in past several ten years.
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Photo. 1 A slope failure occurred at Okuyama Photo. 3 An example of disaster caused by
of Hongochi. flash flood: Stream banks were eroded,
24 persons were killed by the attack and pipe line was injured.
of soil mass produced by the slope

failure.

e Sy 5

Photo. 2 An example of disaster caused by debris flow at Kawabira where 34
persons were killed.
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Table 2 Number of injured houses in 350

Nagasaki district. T M ) Missings
i 7777 : Deaths
Classification Number i
fully destroyed 584 sool. — T
partially destroyed 954 L
VA
submerged above the floor | 17909 g r 77777
submerged up to the floor 19197 g | 7
B 250}
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B0 EXDRRENE LS, WABENE . || | /]
—DORERRICENT, RN icch 5 20T
BEBEQERE LIRS, MRS R L
OB TRIEDOHOKERRTH > LT LA [ b
ZBo TOTLEERT—HLLT, REXEEMHA 2
HBEORE - RABKY ORMATRT & Fig.2 © R R
£5TH2. Fig. 2 Daily change of number in missing
SXE, KREBROEREDID, HIEORREE and dead which was announced by

emergency office at the Nagasaki
disaster.
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July 23,9h ~24,9h, 1982
moximum\ hourly precipitation 400

\
100 A 300

10 km

Fig. 3 Distributions of slope failures, maximum hourly precipitation and total
precipitation in Nagasaki district, 23-24th of July in 1982.
A black dot=10 failures.

BB7HT, TEEICIE 0=0~20° E¥FEINFHICEOTORAMICIE 30° £HA 5 &5 LAEHER
BEETERDTH L, 2FiC 30° YLOMNFEIBY 2 REEREEICEETS L, #HRILEZPEDO
BADED SN, OBV, BREESLCHEICEETAEEEOHRICGERT2b0EEbN S,
7z, Table 3 ICRTHE L X UBTEMEEALHD, $9 E HRE F REEKTS &, E KO
PEEREER F RO 3 EREEICE - T3, COTDOMRICENTIE, #RNE RN
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DTHZLHERING, BEAK, E MRRBESIURBHEEFAE UERENPSL-TEY, Filb
Rit, SEERLE ERLEEEKE L DBRINTOS, 20T, HEMZERLTSESLC50TF &
D WR%4% &, D HROBESENEE E BRI 5 FREICTE-THWE, Thid, E& L TR
PO LB D LHEIND, £CT Table 3 245 &, D HRICBNT r=130~140mm/hr, R=
500~550mm, F HXICHNT r=120~130, R=450~500 &2~ Tk, BHEICBOTHERBELSHET/I
o FEHNDRE LDl DN T OBRLBTATROOTKBIGEE 200 LA, dL, Thb
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Fig. 4 Area and sub-areas for investigations in Nagasaki district.
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Fig. 5 Number density of failures in each class of steepness of mountain slopes.
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Table 3 Surface geology and precipitation at investigated regions.

region surface geology m%’?:éﬁ;nita?ﬁ,fly (Jﬁ;}yzgl\),r%%lffgit,l%%)
A Ab; r>140mm/hr R>550mm
B Pr, Ab; r>140 R>550
C Ab,, Di r=140 R =550
D Th, Ab; 140>r>130 550>R>500
E Bs, Gs 130>1>>120 500>R>400
F Abs, Tb 130>1>120 500>R>400

Ab,=Dbiotite hornblende andesite, Aby=two-pyroxene andesite, Tb=andesite tuff
and breccia tuff, Pr=propylite, Di=diorite, Bs=black schist, Gs=green schist

OFFEPERRREFICRELC DD LTS L, BREMRERVKMEEHKR A, B, C, D, F) kst
IREDRFICERT S &5 SEREHI r2130mm/br BETH-dDERENE, —F4, E #RO
SR, ChoOMXELD SETNSAOMNRE TH - bDLHRENS,

3.2 RIFHEE fbibife DL

ST A RE DER I OMIRELFNTEL LB DETHERTH S, & CTIRBEENSE
BEHRAOFHEEICEY, AEObDE, WHI2ET BHEAEY S X OBEAE, SIEQNTERED
B2 REEREEELEEL, BRICIT3ERNOMEBMEATAHAX S,

Fig.6 i3, WBRIB2ET AREKED L DS REEHEAROMSEREDOFETER Lb0T, RS
HERKEERNES KUERNEZR L0 TH S, ANICSOTERS 1 EIREEEI0EICES T 5.
FREOERER LD LA+ o £ — PVEBOSERICBILERBIRA S NE0N, ChRAFEIRISEDS,
I THBo LichiaT, UTOERICBOTZOERIZRINTZ, ik, BEOSRLU TV IEENE
OHWEIZ, BUESROBERLERBEOEBICNE > TWA, /NEEDBEATHR SICOONTRIE-11) i©
RINTVBEDT, TCTRERTEH, BOBESEROIUEMNTRELEC SED LTS,

TNHDRFICEBY 2 EENEE, BARENRNE BRENESICHEZRTE Table 4 0X5ThH
%o CCTHEAREELBEE SMERCAELTOI0REENLLOTIEBYOERTH S, i
EHFEDT -2 BIBIH UERAZETIFELIDEONLEDTH > T, BRAGHELHEAIZN
BERER OR/NSEDF £ RBICHT BIERGHIC OB, L, EBRICIE, BREAESELNS —

Table 4 Comparison between Nagasaki and other disasters for the density of slope failures.

A density ('>f slope failurs precipitation maxirr}um houly
region distribution (N/Km?) precipitation geography
high medium (mm) (mm/hr)

NAGASAKI 500~-600 _ propyliteand two-

(July, 1982) 60 20 (one day) 120-160 pyroxene andesite

lternation of strata
ISAHAYA 500-700 a
60 30 70-100 composed of lava flow

(July, 1957) (one day) and agglomerate,
SYODOSHIMA 400-500 ;

(July, 1974) 50 20 (two days) 70-90 weathered granite
SYODOSHIMA 1000-1400

(Sep. 1976) 100 40 (three days) 80-90 ’
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TACHIBANA BAY

July 25,9h ~ 26,9h, 1957 0 5 10 km
----- ~ maximum hourly precipitation Liaasl |

Fig. 6 Distribution of slope failures in Mt. Tara and maximum hourly and total
precipitations at Isahaya disaster, July 1957.
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CERREOYEE L THEORENSZRINTV D, BERECEHLTS, BETEIUZORAOKER
KRS OMRRE S ERTER S OBERSFERYSICL > TTTRARLGN TN S, Ld»T, 22T,
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AR DS B)IEMR ORBHER, PGS ERD) LOBRINTED, RERHIY At
ATNB, —F, O3 MRIIMEBERLESICERELDIE-TEY, PEOSR UL HITRILL
DIEDEATOS, T, BEREHSOMNEIRZREANICHS L, VThopEd 30° DEOMET
LTS, Fig. 71}, ZhoOHRicE) 2 B85HE EENREOYE LICHBRERSERLICDO
Thbo I, B, ATABIUEEOMET—£12, FEOHIFPICIEEDTH-T, ThThER
SASEEEER, BREEGTEEET, INEHEBLEBHS LUESHIARE FRHEEFROD
OVFFHINTN S, 72, ARICIE, FHESOEEEBZILTHE L BREREES LOFRY S
WINEEESR E LTERE U ARBRERORINTN S, ¥5ik, RBEEISAECEBVTAEIONE
B ShIEBOREVERORINT S,

9, BETREHOERE LERERLE A5 L, BEZRIIENGEETRFOMRBELTES
P, %7, SEOBFERAEOLDEEHET S &, AEREOSME L LERERMRERKIBICRIL R
BICKRERNCH 122 Epbh s, XT, MEORE, BHERE R=120mm, FEHE r=100mm/hr
EHIBCALVIBTD, BRENAIISMICHZ 2 R=200mm, r=120 H7-Dh oM - AMICKS
KREKESRELTNS. T, 3.1 BTN & 5 ICREDBRFICHRE U HRREE S 130mm/
hr BETH- 2 EMR LI EEET B HDTH B, F 7o, BitmE D 350mm B3 & r<100mm/
hr LBV THHE - TREMSERULTOEONbHE, 25 UItEiZ, H%H0OORITRRESEICT
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Fig. 7 Rainfall conditions investigated at Kawabira, Narutaki, Okuyama and Susukizuka
for occurrence of slope failures and debris flows. Notations indicated by open
circle and others mean occurrence of slope failures or debris flows. In the figure,
precipitations which were observed past several and ten years at Nagasaki are
shown, and critical line at Shodo island for comparison.

._.9.._



10 FAPIKFIRFER H265A (F8. 4)

5L, 4HREHDTELIHREBRICOVTHREDOLNBE T ETHB, DVE, ANICENT, WEORS
BB LRI 1) 2 HEORERT LM A 55 &, HECRFEELENEAONE. X5, A
LIET S EMRTH B/NEEICE T 2ERERNE S EBOThEE (3 &, NIRIRBVTE, B3HKIK
NEROBER TS B - 2 ARKEOEBUEND B Z Lhsbhrb. cOT &R, ILEHBCET 38K
HBRREIC B B T E DR RIC—B T2 6D TH 5,

4.2 |UBEEE D%

HIENC BOTHEREDERAEIC OVTRE LAOT, TR, BELtRBEDL 5 B%HET
BZOPIEDNT, EHEN, #iEN, RMEESIUINE TOMTRBCESOTRNLTALS, B
HERE, NIFR, S8 ORE/FREARTNITORTAS & Eiss KOEE (BRI EEER
NOERELD EFHR) ©4 208K TH 5.

IWERESIC X - THEEI N LR OEBHEE AT HIMETNS, BBL-0bELT200L, B
LEHORBLUTHERERR L TR FT250E055, &5 5OHESESMIKEOREDEES
EAETABRELNMETH L, 22T, FEAMRKICSOTHETOBEE AN, Table 5 OX5TH5BY,
4HRITRBIISEFNC BBMBRAELTE D, 205 Hb0O78%I, EHA 20° H30RENDLOAREET
SRETHIEL TS5, 2%0MER, +GHEMRLTE DI TRAKHS LTV,

COL S LEHE OB DT, HEMEALD &S50 LE~NTH S, Fig.8 i3, TH - FEPK
LB OEBOMARTH 20, TTIT, u BEREE, Ay fELOWER, & BiEgtons,
HBVCIIHBHE, 0 HEERA, w: @K GER ORE b BAKOKETSHE. CO&E, S
TAVKTHMLTO AR, LHOBH~ZIEH 2 D IREIE>BBOEHEROEDLHICEL 550
1

s+ gh) =L Ly~ L L (R L))

t S Oe—p —
an 0, #(1—2 — Y 5

|
or prAsg cos 8,

TZTI, o oo RBROLIRFOERE, ¢ ME & B OBERERY, 2: BETOERE, k=A/K, Fi=
w/gh, pr REREEOKROKER, 44, bER LI HBLAKOTATETH->T, OYEREE 4 &
T5LRATRENS,

pr=p(l—i0) +pgo_£’£/‘{(p,mp) (Lmdg)}  wereeremsemmsmssinsiseessessesssesessesasesstssesesnenaesassaessece @)

TTIE, A HERETS S, VE, 1=14=0.25, p=1, p,=2.65g/cm’, 4A,=0, p=0.762 LLT, 6,

Table 5 Behaviors of soil mass produced
by slope failure.

mass movement number of slides

opmaee cnbgee | w4 s

St()z%gagf)poeg about 72 (63)

e e | 5

Investigated areas : Kawabira, Narutaki, Fig. 8 Schematic and symbols for a behavior
Hongochi and Susukizuka. of soil mass produced by slope failure.
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8 [ Ka=10"_
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PETHEESIE S 1B o PIEHEE AR S M /ckeric ol 1 L
BOTERFOSRICRBEDRDEHINTB L, 0 5 . 10
LR IARNEET 5. WBEEDTEDI DD !
WEEERET, IO - A - R K B EROE S ICE Fig. 9 Critical inclination angle 6. of a
) ’ ) slope where a soil mass begins or

Iha, ceases to slide.

x a [ cos (n/4+¢,/2) tan ¢, Je

‘hf"zﬁ[ - 3 et A A= /) &8 7)
T TN, xp: NEREAOBIRICKESIETEE, ok FAMOTHBIUEBICE S T 4 v — ORHER
BT 28T, EBRICIhUT a/ke=23~37 BETH S0 fa=c/pghs (¢: BT OMBEIID
b0 THORGERA TS, T, LHFHBIRT BIDORAEEBESE Coe £T5&, NBILTS
72D DROBEIEERRDO LI KEL 60D,

AU 2 Lot "
100 —
- Q/k,=37
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Fig. 10 Critical slide distance of soil mass for the transition from slide motion
into debris flow.
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zziT, 44, BERBIRICSH B i tic T 3 MAEN /2 ) OKDBEBBR TH B0 Cous ZAMOEHITL
> TEDZbDEEDLNBY, 0=25° OERICLENIZT, Cpur=0.5~0.6 BEICIT>T 5,

RANCDOTRABORIDNETHED, Cou=0.6 &E§5&, =025 035 DLxiczhzh
AAs(t)/A720.25, AA;(1)/Ap=0.083 L7153, AIRD 4 HKICH T 2HMHEEIC LU, HHE 1~2m,
EEIE 5~10m BXY Ap=10~30m? EED S DOBKIPHTH - o Ap=20m2 & UTHEIICHT ZK
DEIASRIEE B D &, 4A,(1)=(0.083~0. 25) A p=1. 66~5m? FBEFICIS B, BEIEH 5~10m THEH T &
2EEL, SEAOEREAHECEHL, LHFOMKICKELKIFRA L DEAHIBINTOI D LR
Ih3, COXINRADE IR, NIPEEORBOIDOEER v, SRELOREEEZLET LK
B 2T, BMBEICK > TR L HADESINBEBEOF -2 LX) ExLET S L Fig.10
Dk5Thb. 2T, Mhoggiz, RNCH T, p=tan 4,=0.762, 1=0.25, p=10, p,=2.65g/cm?
ELTEDONTN S, —F, F—2ICBOT, b WRHEESHANONTED, fo OREICHEIEE
RS ¢ i3, BEMRO—DDF—288 a/ks=23 LLEEOMBIC—HTIXICEDONT NS,
BEOkE LD, LERELSHEELT 370 OBRIEHRORER, REEAVTRITHETEEC LD
5,

EdoEZ Fieiks< &, Table 5 iR Uil OBBIZRO X 5 BRI NE. THbb, 1A
WAERR U THT L22%0ILBEgI, 2OTHIC 0. XD SETLOS 2 LD SROBELGEFLET S
BT TRE LTV RREAE D —7F, REME X0 THIC 6. XD bETHESEE L0
HoteE LTHREEN x X0 DEMNEAII, LERELREB LIcKicEET 3. 5LAERE
BEF B DER DS BB EIET 2, EEA 20° DIEofE TEIEL78% DL R, oLk
KUEETARELTRELEDEEDNS,

5. ERAICHESIBXEORKRE

TR EOHIERBREE SIS, ETh 0D, EORERRTHEDNEIHET S C LBEET
HB. CHETTORML, COMNELEB L TEDTELLDTHE, €T T, 4HOERIREL LTRE
OEEFEICH T IEREOBKREADT, tHRFORRNUATITHZLBIRRE LERERRICL
78, CNOICL B REORBBREHE OREFETE 3 OLETORITAETRLEHORNT 5. S5,
ANEOER EREAF VY v VOEBEVSBEED L ORERFRHSTBALENDY, CHEOVTHE
FOBFHIERT o

5.1 BMELCKIKERRRE

L EEIC L A REORIEER, HIBRAHNEIONESE, VD, ECT, EABHBORENRE
ET200, 2L TEORBICHHETINERET B EK-> THHES NS BEICEEDLOHE RO
BBHIRITHOTI, 4.1 B2V NICERISERIC & > THEREOEREHRIP B DBMCIRTY
3o UL, REEFHOEBICOVTASE, B 30° DLoRETRIDRTL, Xordifkdd
KOEE D BOMMTRELPTVEEDERMESN TV AR TH 5, MBS XUMRMLEEIC OV
Ti2, (LSS OESRIDHRB L OBBIC OV T DML DICRETH->T, BE, 4.2 TENLD
BB —EIEH 2 DS >BE AR T 2 HE QMM A BB 0.+20° THS LEESNTO LR
KHBo T5 ULIsRIICH-T, BEICK 2EBRIBERET S ST, HBOREMTEMHERID X
3 RBHH - BRI, 30° DLEOREN S & CARBOTHEE S »> T3 IS 2287
CHHHEE LB A ORI B AERRIAERTHZ LUEINEY, TORHRRICH 2 HRI
30° PEOHE FHICES]SS 0,+20° FTORMECNED THOREEERMEEEDEIEITH
2o bBAARMBESERAZ, it ONMHESHEING C LA ELTIEE LNTRESEES N
THEMLT 28B4 ETRPEVERE-> DI,
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5.2 TRMRRBLEGRELFHHE

TABEORE « WiB - HEEICDOOTR, RMKBY2EEOLES I L &M, KB, HAOmE L
SOHRIERICEDONTETED, ZNETHIYOBRBORENELNTVEY, X5, EBONH
BICH L2 OEA SR ONTNE, ZIT, EBARCESHTERINLER - &6 - BH2ITL 5
AT OFEAE RS O IR O TR OBAKRY KOV TRETT 2.

9, WKHEESENR E Ut AHREAORBREEE & L AROHEERHEO FRIEIC DO TETF O3
Z2LTHEL o LAKORERBRER, TARRBEOTBEAESH 15° THEZ LIKEB LT 15° HADHK
WHEE A CLERRBREOEERE Q. BLIUESERBE » LORDONIBABRER A O
ICE>TRDOESITEHEIN TS,

Y D PP PSP PO OSSOSO (5)

TZiL, A LU Q. B, ENFHRDEITH B,

T 0 PN 6)
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Table 6 Risk index for occurrence of debris flow and the actual occurrence of debris flows.

Number of debris

%,niii: /A, Number of streams Tlows rate of occurrence
Y=3.0 11 7 0. 64
3.0>Y=1.5 14 7 0. 50
1.5>Y=1.0 ) 16 3 0.10
1.0>Y>0 102 0 0
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Fig. 12 Slope failures and debris flows occurred at Susukizuka. Deposition regions
predicted and actually deposited regions are also shown in the figure.
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DISASTERS DUE TO SLOPE FAILURE AND DEBRIS
FLOW CAUSED BY HEAVY RAIN OF JULY 1982

By Shinji EGASHIRA

Synopsis

Various disasters occurred due to slope failure, debris flow and flood flow caused by the
heavy rain of July 1982 in Nagasaki district. 299 persons, who were buried and flashed by
debris and flood flows, were killed. The aims of this report are to relate an actual condi-
tion and a characteristics of the disaster, and to discuss the mechanisms of the disaster.
Especially, efforts are made on the behaviors of soil mass produced by slope failures and
those of debris flows.

Some results obtained from this research give valuable information for preventing
disasters and for natural disaster science.



