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Fig.3 Isohyetal maps of total rainfall and maximum
rainfall per hour during the period from June 25 to 26 in
1993 and location of disasters caused by slope failures
and debris flows.
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Fig.5 Isohyetal maps of total rainfall and maximum
rainfall per hour during the period from July 6 to 7 in
1993 and location of disasters caused by slope failures

and debris flows.
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Fig.7 Isohyetal maps of total rainfall and maximum
rainfall per hour during the period from July 31 to
August 2 in 1993 and location of disasters caused by
slope failures and debris flows.
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Fig.8 Hyetographs for storms causing disasters of August 1-2, 1993.
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Fig.9 Isohyetal maps of total rainfall and maximum
rainfall per hour during the period from August 5 to 6 in
1993 and location of disasters caused by slope failures
and debris flows.
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Fig.11 Isohyetal maps of total rainfall and maximum
rainfall per hour during the period from August 9 to 10
in 1993 and location of disasters caused by slope failures

and debris flows.
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Fig.13 Isohyetal maps of total rainfall and maximum
rainfall per hour during the period from September 2 to
3 in 1993 and location of disasters caused by slope

failures and debris flows.
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disaster.



80 HIEE B - T OBEER - =W OABA - BB BRI H—

(207B7HDOXR

18X, 7H 6 ~7 HOEMMEDORKMHE L FMNEMH
TRLZLDTH B, LHKEEERTE200mnLL LD
FICIIEAEREL TS, M9k, LWKERARD
PRI & ENHEBORMMNELE KL DTH 5,
DO PHLKERET CTOERNEIRS TSI THA
A, ENFTEAH200mmIEL2E ZIZKEDITL ALY
BELTWA,

(38 A1 AMDKE

2012, 7 H31E~8 A2 HOEMHFENRKELSH
WERTRLEZLDOTH B, LK EILERZHE200mm
PEORTTNTREL TS, K21(1)~(2) 1%, =/
KELERFOBEMIRE &L EXMEORMEILEZ R L
bDTHb, BVHEOPOLKERET TOEREEIL S
FTXETHAHH, ENTWEA200mIZEL-E JZITIEE
AEWEEL TN A,

(4)8B6RMDKE

X221k, 8 A5~ 6 BDEMNMEDEKIE % FWEMR
TRLAELDTH S, THKEITERTE200m L LD
FICTNTREL TS, M23(1) ~ (2)13, THKER
ORI & ENREORBNEL YR L2 DOT
bho BVIEDNPOKERET TOERNEIXS T EE
ThHHD, EHEEL200mIZEL/ESIZKEDIZE
AEDFEEL TS,

(5)8 B9~10BDERA 7 BICHIKE

X24i3, 8 H 9 ~10B DEXHEEORKNELEWNEMR
TRL7ZADTH A, LRKEITERTE200mmLL LD
FRCHAELTWA, [M25i%, TR ERERDOBERINT
EENHBORBMNENE R LD TH L, KERIE
I EA200mmZ3ZE L72 & JIZEBE L TV 5,

B6)9R2~3HDOERIIBICHI XE

X261k, 9H 2~ 3 HOEMMBORKIE Y EWEM
TRL7ZODTH B, LHKEIZEXNTE200mnLL D
FFCIZEAEREL TnA, K271, LRKERERD
FEFRIRIT & EREORBMELEZRLZbDOTH S,
FEDtad b K ERET COERMERSTEET
HAHD, ENHEAH200mIEL2E ZIZKEDITEA
ENREEL TV 5,

DED XL, THKERET TORYBEDODILHDE
BREIIKEIIL - TCEEEETH AN, 245 L
DEHNFHE TIF200mmbl £ & VS —E DR FAE T K E
BETDLEVIRENA LN,

E2hHiE (am)

A CIMKEREME (OFERL)
57

0 50kn

- P18 19934E 7 A 6 ~ 7 HOENMERNENFHEM

IR K EREMNE

Fig.18 Isohyetal map of maximum amount of 24 hours
half life antecedent precipitation index during the period
from July 6 to 7 in 1993 and location of sediment-related

disasters.
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Summary

In 1993, Kagoshima Prefecture in Kyushu, Japan was
very badly hit by torrential rainfalls resulted in a great
number of deaths by slope failures and debris flows. The
rainfall conditions for the occurrence of the sediment-
related disasters caused by slope failures and debris flows
were investigated by using the data of rainfalls. The
results are summarized as follows:

1) A certain correspondence is noted between the
location of the sediment-related disasters caused by slope
failures and debris flows and the area of intense rainfall.

2) The rainfall characteristics of 52 disasters caused
deaths were investigated. As the result, the 51 disasters
occurred over 150 mm of rainfall in 24 hours.

3) The relationship between the antecedent precipitation
index whose half life is 24 hours and the occurrence of
sediment-related disasters was analyzed. The sediment-
related disasters due to the storms in 1993 almost occurred
above the critical value, 200 mm of antecedent precipitation
index. The antecedent precipitation index is available as
the danger index to forecast the occurrence of sediment-
related disasters caused by slope failures and debris flows.
Key words: Storms of 1993 in Kagoshima, Sediment-related

disaster, Rainfall, Antecedent precipitation index



