ﬁk?ﬁﬁkﬁnﬁfﬁﬁ #36E A ¥ 5 4
Ann , Disas. Prev. Res. Inst, Kyoto Univ., No. 36 A, 1993 47

B RIREIC & |} 2 BHBIFFFE (19)

FAFEHE - FIHERE « /NR A

1. 2 R »° &

Fe vy —Tik, PEHFEEROSHIIRER S & CRIER L, PRS2 FED 72070
Yz 7 hRBEUEHOBITE 2T > Twn 3,

1. K&z 2
7 7 ¥ A Eam R ISR U R EEHROBINC O W T OB
KEBH R L 7 B E DR TS
KREDEE T 3058
FeE K EOERIE - B3
FRERCE SO HRREB ORI L $ERE + OBEN BT 2 R
BRKEERET — & R— A DK

::?ﬁ,é%ﬁ%ﬂ%r — I R—ZADEEOBRE ZhoD7aY 7 VRO > b, ViR 4 EE
Thbh i HRRROEE L U TR 3,

NS o e W

2. HRREHEF—-IX—XDME

F7—F R— R FPERERR v 5 — IR TV 2 KER I BB 2 R % BT FER] 57
L ORBESNT &I, KEBBEDRIZDWTIE, FBR160 FHE X 0 BHSHISSAHER A DR TES L
LTHEKSNTOHHOIRD, ZORIXOFIRIYD 2IEL, FhoOMERF— 8 R~ R ZANT 3 Z
LiC UTeo B > 7 — DSBS NIZHBAT 47 FELIEDRIIC DV T, ZOF—F R—RRAHERT VS
ERER, BIRD SEEZCIIS T3, 2, WL OhDKERSEITEIIRIIC >V T, BIRID
DPEEE, 7—FR—ANDEEEEIXU®, [Bulletin of the Disaster Prevention Reserch Institute,
Kyoto University] , [Journal of Natural Disaster Science] &t* [HRKERIE] iconTHF—
FR—ANDATIEEE B L T B,

FT—FR—ACEL T, FRLEFECHETER GFERREABRESR O®BI %S,
“SAIGAIKS” 247 L, 2EMZ XIRERIFRT — ¥ ~— R “SAIGAD" %, A&kt ¥ —RhgEL LT
BT BTy, V24 3 AIC KRB ERY Y ¥ —I2 B} 27— § R— R DBITE L U F— 5 DIX
M3 272072 WIS NI T — 2 1%, FEBR 5 46 4 BIAE, 35,318 FHTB L, VAR 5 4FHE, %721z 6000
DEMEITS FETH S, (HY : FHERE « /N5

3. REHICRWT IR

3.1 [HBMBPHF—IR—] ORXREBR
HEAD 59 FEEEIC, BARKEBOELRLEBICET 2 HEeOERBT—5 L LT, BrEEizEn 2 KEs
KU E ORISR LY T -y R—2bT 270 2 7 MRELBRE LTz, DT —F ~— R 3R 8

— 1 —



48 WABIKFEFFHR %365 A F5 4 (1993)

HEERL, FEFPROBEELEY, ST hsKETED 2 IIKEIET 2 LBbh i
BEREZRLFEXOEEANTIELRENL LTERINS I LiZB o7,

F— g R—AOKREER £ LTI, BHES, Bka, s, REFRAH, s, KEOBRE *-
7—F, $EDR), BAZEL, [KELRF—FR—AEEREZ 224D, 75 OPEETE-
T3,

HRIZDOWTIE, AES (AKSBRE, HEAL, HAEBIC, SRR EERE =ZAER 2R
WL, B, REEERRTL, SHERICANSN TV, SEES, FIERCTRS OB
57— DIEEE TR > TWnb, FHCBIL Tid, SN #E T 28N, HBHRIRICE S,
HAKTRS, BSEG0IRH 2 VLIREESEL P ERLEL, RELTWAHME, MAOHKETHETSLS
LT, 7= %2 PERL T 5,

HRDSHHIZAD, TROBER»R ) R 5 LFERFZ, B L > TEEOELOIAMRERY, AU
HRTLFHOHENE->THW2D, FAUSETLEIRRBEL>TWY, 7%, RURRTHEN
ko TRIRSNAEIBENRSNE, 2070, KEOEREZEL THWV L OLORERMTT
&i:7:, SETOF—F2HEARLT, KBEOBEOEEEITR 57,

E, KF—F~_R—2 TR E iz I 6,000 BHTEL T 5,

(8 : /NLEEE - AR - [WHERE - /NR D)

3.2 RERHEEOMME
KEFHROFERCERL, ¥z, BESFOFRRH 25 572 DI 58 F5 & h KELHESE
LT & A, TR 4 EERTICOMBEER T 3 EES hz,
(1) FR4F6HF 4B (B525E)
EBEDT—5 ~—A | | ZRENCSUUHHFERT B KfE (v vy —FFEEREAEN
(B gk ] © SERRCEE B & =R
(2) FRk4F9H 25 H (G526[E)
[REEKEDORZL]  FEAY AHER T8 BAR
EFRESOKE] | LR FEEFE #8 NL BE vy —FRHR)
(3) Frk 4 12H 18 H (B8 27 [8)
[T L K] | FERAZ AR Biids sl #x
(SR EEF OWAKDEL—IE « AFIFEERN & HAKDRS & WREE— ] | FRAE T
B KHR #

3.3 KEXL: L TOER — EBRMASTORKKELPLELT—

REFEASHT MRS IR Eic REb Wz, BERE WD O, [EARSHAOLARKEIT, Bl
ZOERL L0 THEEO A ABARShTWS, [BAEEARS] 21, #ENAEELTIKN
RETHHOL TNEZ L | ESEARh, IFE, REFEFAER REEERSTELATHELH S,

PRI R HEE b5 Lz, 2ORMTHRLE  OBMERH L0, KR 15 FEMUTHE=
1844 4F)5 A 25 H, SEEAEES) (R, REEASHREAEE) CRREDIDIAZY]> TV,
MREE B A (114 A, 106 AEHED) IEXAFNTHRARZLDIES D, iz [TENERRE] &
EJ|ohERRILESSEN, 368 300 AickyE LTw3, ZOEEIHITO [FASERE by B
SNTHEST, EFETHHEVASNTORLY, #IIHBEEHECAIRINTwS [REE/IILE
] 12, KEORICERESFEEEES 20K 0TS0 CEMERERC, TOHERC 30
PERLEHD, TOWRICERT 3 L EbNAEHN L OPHITIERD, BELRIOHEE L b
w2, ZOBOIERESTEL TS,



HZ - FH - R KRB B 2 BRI (19) 49

KEOEEMASH, TRINTOIHRICE, BCEBLREEOFELEL20A%5T, BUE
5 LARVLEEOBREL L TOENRAE L H2 5, I CRBBHRT 2E0HE, KEOHE
ZORLE VI FRT, KELXEEST 2 KEHFHOMEO—E L LT E S L EROERICH HAX
DEBEED 12\, ZO0D5NOEROESREFEM E LTRSS LT,

BRIFERLERY, BLFLZORBEDARCEETHI LELONTE AN H 5, 2L T
HR° OROSERAE DB BT 2 AR BEOHKE T 35EeM 215 T Dot L, G ED LM
2H 5 EHHLEY LBV DIT SN TEONTE N, YARDZ LB oIRII O b AEHOBE S,
BEE LR U R o T CIREEHBMED 520 KEOEE LG L BEL BTV T30 TH 3,

ENTRITRERIIEL 5N TERDRE S 5 b, HEHEMNMT 20 DEHIC—EHSZ Lz EH 3]
Lo [BEELST] EWIBOHB LI, BEEDoILE, BOETEILEATICEDNET,
ZOEFL, BHAT/EOXKETT, THEHOFEELARLIZL, HHABCED £ Lk, 0 [En
F153, E7:8o7:DTT, EOADGHIZTER Y, RELE-TW3EE, AKERZLIZEDFSTT)
EfELTWS, ZZRRENB LI, GHIMECKEOEELEZ 22T, X OBEEMICRE
KEURI 29 LhRLEEOEREbTFRL TS, 20210, KEOEINHL LA IIE
WME L RICKEIEE 2 RS D 2, ZOBRTREGHONENEF 2,

EFLTIS L KEEHEEMEL, LobERTT T2 DOBKEDBHEORTMOTS, X
WZIXBHRT 2 HHERF TH D, BABEIS) TR S ERDBE, FHES o7, $EERLTHIZE
ZBE/ZRLIYD, fFole 35 tBKEOEHEETLL, FRCHZ2FRIIZY 2 2DITH
%, BEEIIEFER, KEBCH-LBEEOERED, ST TH2, BREICRS LKEOEE
2RZ, ARSI 2 FRIOMELR P RELU T, KEMOBEEYS5 L TV 3 RICE®RSH 2, K
B IIEROBEML L CFHET 20, KB 2MERE AT, kiczs-0iid, 250U
72 b DOBEDKE Y, KETSHESMEL Z LD, KEADMLZ HIRAZLVZ LD,

EIBT, KRV KFIERSG» S U CHISIT, H2BRTCIEREIZRYy, LHrLikhs, B
KR LS, feRichrob 2 EHOTHRICIHARABKIERREICAW T X RN ERNH 5, 20
72, WEROKEMTIHIRE VLI BEERED &, LSRN LAEFKE L NN
D, HIROE:HIZIVERPENTLE S, ZOMBINRERES LICT5ENRE, AXSHIIRL Y
B KEER L OBb Y REBETH 2, —D>DEGHIHERM « Rl L EEEOHEOEED b Lok
BREhd, ZOMBETOMDIES EHEEMLE UTOEROEER 2371701, TEOBREHES M
T3 ENSHROFEL D,

EIAT, ¥FEREZTHI S LT3 3UEREHRZT TR, BETALLTOEM b5, WEHRIC
LT, REHATROEDOFBHMSNT V3,

O&Jl (FEARBHE) Tkt

BHFLOKERATHIT 2, BIICHZRDTEEON T2 Z Lidhv, ZOMOBER, &, b
SEERDSRT, AD LICEEZB W TIRATHY DT, FEIR-7E I3 0bh2, AR—ERINT
L& o722, LEMMIERRTRANTIIR> T00T, BUiE->7:, fB-o7-80mL, BFICit- -8
TRV, Lal, BFERIIKOETRIINIEDTZVEVS DT, KROEMZFE->TH 2,

O=H% (EAEHE) /IfEARR

H, WIRODH - 1AFBYNRT, BEOEBLCEDSHIRE S »> THEROHEN 2 EE T oL, AR
RICHEEEZ S U DD, BICHEIREEIL AR, JERT OO CETRES IR E S (R 2IE
93,

Ofift (FEARBHE) HE
HRARICBRIEH 2010 2 L D B,
ZD &5 BEHR, HENSRESHL KEETRIELFRIIR > TV3 Z LidRVEL, 2058,

— 3 —



50 FORBGERFFRFESR #3655 A 5. 4 (1993

EEXL L L TOKE IR T 2EEPEMRER THE0R, L LTHETHSE, 22T, RREH
B TR BT 2 2 e 5%, HETAOREERRZL TV AL Z, KECHERT IFEHRES S
Z, VEEVLI L BBERTBLLELNDS D, SBROKEHZ 258D, BENCKENOEREH
B 2701213, FRBAOEZEEVRFICL D,

EER HENEI TR, HESHEESAE 2B E b b, FROOHEL - RIS S W T &
7zo LpU72086, RO X LH-SEEEL ORCHFESERFL TEl, HVERR Er RS
HEEOOH B, I IhETELATESLEEEUIHT 2HAROBMESH S LE S,

KEOEHPBER L LR, RV OKEIIRELNE»LL SRV LS I 2 b > TE T, 16K
OHEEUES TN, AL ST b ADHEEFICB T 23 CAREOMAISRI L, EHoMaiie LT
WREINE BV DOHEEIE, KEOEHVRR, KBCKT 2 EEHMEZ 2 EOXLEREL, &
DTKBWIT 2EBERDRITNER S RO TH S, ZIXKEOXREELE LTHR IR T
W 2EERLVEET 3 EE L5,

(Y : AR

4, KEOEEIZHT A

4.1 IEEEENER —L1EEE=EAROBE YV —

EREnEL HEBREL PR, BTFAUEDTEEE b6 LcZ &b b AEREEY, BTErSH
ERM OB TRE L T &7z, BEHKIX I OHROBETH > T, Pkl & OB Ko
EL, EECIZV OO OEEREH 2 WRICHEZ IBOMLC, KKEOEREEBIRGER D 5 WVIZED
BEEHoT, VHOBEN—RT 27 LR IER LEATERLE LS, —H, ERICE> T
SRR FERT 21200 T, EBREERNE L TITRLLIED 2 L L b, EEEROBL-HERD
AL 212ONT, BHKOHERGENEREL00H 2, 0L, PikHEROFREIZ ZIITREC
HETAEASRVEIN2DLEETH 5, BERKIL, BEEEYIC X 25751 & IDER O EEH
R, ¥ 880k 2 5L Y OMASHORC L > TERSNSL LS 2 8, 22T, L KEEER
2L 0BT, FEO 2#EICBT 2BIR L F ORESER U

T v — VREOHER, 2¥DL>THS,

(1) EEOEMA : 1991 £ 10 Hh4)

(2) T, RUHSRE  BHRO 3 hEs (A, =8, /) O 28E0RX N ENFITT 7 — MRE
BTotz, B, EIEE, I8 218, =H 249, @ 1578 TH D, BT 100%IOEWEF EHEE S
hz,

() F/EEA : 77— M, 190FE»SRoTBY, KT 3 LROEY THS,

1) R (R, 8, B BRI, 2) KEERR (R, KR, HBO#KK), 3) B
iREE (1946 ERBIBEIEROEE, KERCEHERESVIHED D), 4) BEKICBT 2EH (B8
AR LB D h, HIRSEZRE LI ELHINE D), 5) BEORE, 6) KEH, 7) &
EssErtT 2 B GRESRME CORE), 8) BFSSSRER RS, BIEPFEROLENE)

IS DBMOEIE, 2~6 FOBIRAR L Lizts, BEEONE, SFIRELRR 2HVW-NE, &it
AR Z TITL e DFE, FE, 74T 7RERARe L,

a3, AKX, ARHOERTHY, KROKME, BB 5# OFRIZAD (A
T 3 ERFESHIR L B> TV b, 1946 SEFEHEHIRIEIIC & - TR E LFEER I, ZBRERIZ, A
R, BEBRHEZ, Bk, BAGKEESLEN->TEY, BROT CEBE TAFLUINES TH3HHE
EEMHTH S, EERXIE, BATHORBRICAEL, HeHFs, HeAELEs, ZBRKED S

— 4 —



A - I - NG BFEEIEIC 81T 2 BRIBIRE (19) 51

BRI\,

T 27— h ORI, BRARERIT, TEBRIROWTE DRI LI, YT, #0H
HECHEREOBELTT,

1) EEBOFRE : 624 AOEIEHEORXFERERIZ, 40 RAATENS <, FHMICIT 40 EETgT
b5,

2) EEEORE: CORKTHRMEN S - & b %L, AR CRERELEEESOEVEEL, =
HERBAMORy FF o e UTHEEL, BB F0obfESx 2,

3) TRPARIGRER | 1946 FFRIEIBRIIC DV TR, BMEOKE Lo RABTY 4 A2 1AL, 201
DOBXTH 5 AIZ 2 ADHS RV EEZTEY, ZORRSEBNIGETI TV LEI NS,

4) BBEREOER D BEOBKEEE (M AXD (5T ADHFBD2 L, BSERSREN TS
332 LiTficL T3,

5) BUGEROBEC X 2HBRHEOEK | BIBIERE R LI ATY, BARCABRRTE FED
MNZEELIAD 0% LR, 4)EEbE T, BEbr UTHEICERL T i, BELEE
2% DANCH > TEOI BN 2B LB 2 2 L BRL T3,

6) EA-LBHBEHOMAE | )L UEEAELT, MEAREKEOMZERTINI L 25, Bk
HEBHCEATORDSEEE CH 225701, [EEE 599 & 76%12372 5 459 £h5BE OHEE K
FEHO RV EVSIERIZZ-TWE, IO [HEBHE]| Lv» SBES—MWERICIIE L A LTRSS
BoTWBEE X5,

7) BEEEHROAT I [H LA CREERPHERRSHTWADR - b T3 L, 2OBIIE IS
DERERLEVICLE T EVSIMIcBVLT, LRI N—TRNCESF L L 2 2, BKEDE
REHS BRI N—T1E LR FERICE A EASTED S, BEBROEEI T O Iz Kk X
ntn3,

B35, ZEHAFICBI BT V7 — MER L OB ERT- 72, SREHAIE, BHAGEOREEEEM
BTHY, TOEEOBSIGARICA->TH»oRENE ER->TEY, 2OHECBOTLERTHZC
L RBICRARIZEY TH D, TOLIRFEBOKETH S, FELHELEIMRCBLT, 20K
T EDORRRBOHIH 2 D ETNT AT, BB, HBERE LT, [HEBLIEE) P59 (1982) &
UHAE - /i (1990) 7 > — MERER W,

(1) BEEROATFE | BAITIR, KERFCBOT, I LOABZOLEBRELT LY, SUFED
RARXTATIMELTW B Ldsbhd, —F, ZEERETRIFSER, 41 Lok OSEERF LV
EEAEEIEWI Ebh D, Thbb, EROAFERNERLELTED, EHOBREELTAS
TRBE5R->Tn3, ZRERETIZNEE « BBRID 2 Bih- ERBEKERSED, 20719, B4l
WHANTAL BEOGRENT SN, TBUCE VT b KR LE MR S SHE O Bl U sNESIz
ThhTEY, ZIEREROBBEOERENEN TS EEZONDE, TRAAT 4 7OKERIZBIT 2
BEOREDEREREZ 2L, ZBIREOFN S BERDHEORR LM S G, 25 L2 Ehs,
KEDA 7 POKE S THBIL CREMLOEBRSMMEES B L EL 5N D,

(2) BEBFFBROZNE | B EOBRESE O HROME (1. =B, 2. Zlg, 3. =H &) 1o, s
X3 AERENRL o TnE, Mz, BEchHLb ) IEOHIRIZY, PBROESE { SHf+ 218
MIZHD D bbb, BEKBCOWTAZIHIL 42—V, SHNIErNEESED SN
5XITHBY, ZOHED S KEOBBRDVROWEARKEDA A -V BRET 2EALD S L1105 2
Db b,

() BEBFKABRDOLEN I IR X 2 =7 1 KB BEREFOKIERO [HS] £ LT, BHEBHE
B IKTHERER LENCERIN TS, L LTHKRS - INSEGCHEESER I TED,
ISR O EBIT &I X B KEDMLEFIRE LT, FEERD o BKIIST ¥ OEg21T-

— 5 —



52 RAREFEER E365 A F5. 4 (1993)

Twb, Z0D& D RBSHRBORHIL, FEROB—MOREK D S Z DHIROMERR, &), RUZOM
DR DR CSEREREERE - 2 2 =7 4Bl L) KU X VERNLRESIIHFCE S
ZETHB, LOLEYS NS DO D D HOBEmEcREN S LT Tidky, BiESBREZH0
LT BEH A N—DEREL - BRIz E v, BEMEHUBBLSEITL T3 L I56H 3,

Z3 Lz eds, EROBIERAIGEBIINT 2E X 2D Z LT, SEROBEKERE S S BR
RBOWTHEREOWDDTHB L2 D, ZLT, [KROHETH S OFBREICOWTIE, BT 34
4%, ST 4A%YLEEOAB 10%IEEEL, FhE [EHLETHS | LELTLAD/—L Y M
25k, EHI805%, =BET5.6%E%%, DD [RETHL| LRIEROEAER, Ebsoiigics
WTHH 0% LEWV Z kdsbd 5, HEFIERIL, gD &L 512, LV EENREEDHHFTES 1D
THY, BHEOBEBELZEZHS bDTH 5,
4) BEH . 22T, 2€D3D20FBZLFERLT, MEENDLNE S LEFEARTHT, TERbE,

1) KiFAGR | BREEIRPABZEBS LA DRI TLIOTH S, 2) BRLE : HREFIA
Rt 2 BR»SDBEL TH 2, KU 3) B © Bkidsk ) AR 3b0THS, t»IEZ
FThz, BEBRERODEDLI Tholz, 1) RTARIOWTR, BHIOLD [T 5 BT )]
DEIEH 5% TH > T, ZBED 4% L INRTRERNZ £83bd 3, 2) HRLIRIZ DWW T HRIROER T
5%, 3) BEERCBIL T3, =SB OHS [HRT 2 BRT 2) | OEEHL, KEBRICOWTEA
ORI 21T 7283, ZORE, TFRETCR D VRIEMEESA LN o7z, L,
=R & OHIRIC B O TIE, KEREIRNA TS Z s, KEBRBMRBEIERIN T DT
brrEZIONS,

k72, 2D D REBSFEDR DS, ZEHAOFPBREKBICN U THEIRRAELTHwE EnS
EASb» 5, SELEROEELHIBOENT S V- ERICH 2D, BB 5EKkE7 47—t
DREBIZBBENA T ZETH S, iz, BEKELDLL D APICEI > Tw 5 LS ERNEENS
T5L, SREAOERO MBI L CERBRARRERI> TWwbs i b,
6) BEDOE 25N I BEOFE XN ELTRENL 502 L), Z0OHIZER, BRI =B DWLWTHREN
7ro EEHIATIE, SN E ZRNDOEWVED > TOARSEAICEENZ Ldtbhr b, IhoDE
ZENE L Ao TwEn5 Lo, BFEKEDE, ZhoDERRSLT LRI 2EFEvEhRY
B, FLA>TVBEWND Z L, BEANOBLOESERTLDTHS,

(2 : [HEE)

4.2 BB — 2B HKIELROFEY —

Asroigk ey, BROLEOHSE K EIZIE S 52 low probability and high consequence
R E b o TBY, FRCHRTEUKITEXER, high probability and low consequence ¥ &
VLo TEWESS, ZITR, ZhsDKEOHBHOEROEROHEAIEY S, REERDOREILD
RIEZID BT TA LS, BEEEBROBRDELIL, Hk (1988) DIERED & Sz, KEXULEHOFERT
HY, HKBOBEEROREETRIREUFTRZDOLDTH S LEL S, BEDES, FROMAME
RESIEEANCED L S TR T R EDT—F BN T, EKEEOERAERAL T, ZOEE
EZDLH5DTH 5,

P LRI BTN O S OFEUC B L, BED LD CRMEEERRIMHTHY, %
DBABHED b D3 1975, 76 EOFEC DIz > TREL, TORRECES F TREHZTELALE
ZoTwRY, XT, 371975, 16 EEDKED A 237 POKE ERTRE D, BT TIX 1974 LK,
WI0ED7 7 — bEERT-oTH Y (EFEHITHHEI 4000 N), 2OFT, [HBLEHERb7:
LT, £ RHEANTALW EBUHRIZED] &V IRISLT, 1982 F £ TD 8EL ik, BAK
IHEL b v FTHolz, & ZHBFNLIER2CEOIEL 2D, 1991 Fici3EEF 26 HES, 1140k

— 6 —



4 - FIH < ANR ¢ BRI BT 2 BRI (19) 53

BETUL. ORI, BEzsENHET 2L, HiERICIE 8EHC SWHENLRRBLIRIC R
TEY, -BEOEHBEOT 2 b ORFOEEOHHEKET 22 L bBEL TWELEIONS,
DT R, HEHS SERAL R, BiKIRCHEEE BT E, BUEROEEADBL
PEDLIENTEZWEEMNBRVIZEND,

DEIZ, THICEEL TIEBADOERERZELC 0 E I »n] LW BRI LT, 1991 Fiid, 19754
WS U 7= AR 40% LOEIR E Bo TORWEER E R - Tnd, Zhid, 20BN TD
N2 EBBELTWR EELONSS, BHOT7 V7 — MERTRLTLDZES TRL I EIHEAL T
W3, Thbb, BEATEBRIZEE EEHEIOFRTHY, TNENORKEROFROLE T,
HHERERTILETE S 10 4, BENSOELRoTVE, ZOEEIREDERBHSRVEIT, 7vy—
NTEDE D BERENH T, VD TH-IAERBE P>, TOL I REBREPS, FROBHRBROEL
i3, FRERARRICE T D kD IE, LAEE 5 EUECO > TBAHEERR > TR EWIH
R DET X 5,

W, I3 2=F 4 NTHSEBRBMEERINE Z L, R LEQTEHNTHLOT, ZhiZonT
R|EL72, 7, AEFEIBOH TR, (CR)IFR TR CEET 2T 2w T Zh s MEOKEE
BB LT, H2VIREFOKEDZ & R2AShOETHIACHAT, ZRE2EPOARELIZADES
BEL 5 T03, FEEROBSIRPR VEHLOREMZ->E VHTEY, FEROBAILLST, Z
ORISR EFREHAFE TH 3 &0 ) LBETBERENCER L2255 L5 X %,

—7%5, BEICEL Tid, 1946 FEORBIRER OBBRENKED 2 L, HEOKRE o ILREEZHRT,
COEFEKEREN Z LMD B AR, BAKEELFCHRTrRYDRIR>TwS, ZLT, Hvk
Zr, BEBRLT:Z L REDDARETDIXS0%BELR->TED, GAROTBEBIZ-> &) LEN TV S,
B ORI -\ o Ty, TEBOBE % OEIRERIX 100 EUEOBEETH-> T, ThlsnDk
ki, HRAICEREOMEHERT 2R TERPRSEL U85 - Th, EROBHICIT 2L %
VREITILEDORBERWVEITHY, BHETHNEHZIZY, FREMETEI 227 1 OFFE
bRoBWIRRHIZHB LT LS,

X 51z, 1990 FiZ 3 DDEALSBMEIZ EREL 25, 2O L WK T2 LBoLh L) h 2RISR,
EEROD 40%BEELSHEK T 5 L BV, 7T5~80% 3% DRIGEM 2L T3, Thbb, BROEAMET
BRHSLHEBTLTEY, WEIEAKREFBEHHOA A —P8R-o T, 22T, BKDLHOHE T
FEHoTVEINE IR ThRIZEZ S, RO 1/5BELOE- TWERL, boiXoEARicbER
PHIRFEL T B Z LSS hbtbhiz,

(Y : PEHER)

4.3 RB|XILORKLAHER>

OOREDKENE, & QBEREOKEEINL TR INE THEMC L 23R TRROFTHIC L
AR E L TTbhic &, ZLTZDE s> ER>70, AEEORETHY, BRIRE
LT b FEEERAEEORE S R EEESUR F%0o0 05| E & Lo T, BikERIPREORIE
ol LiBET A ENTE B, LU, #iE 30 FHOBETHEAOAO L 'R, B0
i, FHEEOWSEIZL > T, KEBREI > THOTIHETES, kT3 LEHGWcIhhR
WEREERIZSA TS, 20—FT, RELHHEELERLLS LT8R, Y4 —y—70>b
RYN—T7OY FOREFEE R THATEY, BEOHENZTEITREL RV DDOHEEE LS,
ZO L5 RETE, SENAL OEE L EEFRLFEEL R DRT L, ZORMBFER 1 BERTH
3, BEIB 1HD TBEKOH] kiFFlg: & 2o Th, BXERFBEEOBECHE EARIE
Zo ERHIZE S TBONZADE L EBbI A M) ICBRERVIFEPD R BWTHS I, LT,
SHBEBPETH D ELREORVWKBF R EOREEZED L I UTERL Tw L i, FEROBKH

—_ 7 —



54 TR EITEATER F6HFA F5 4 (1993)

BicRERcRBtanE 5, 22 TAERI L, ABERIEUH & T2 KELoRHl L & bicEbL Tw»
BEVWSEZIATHL, %D, KHEBO—BRE LT, Tk SEHOLBRATH >z DISGIRED
SRFNIERSENE VI EBRTH 5.7 & 213, BHOFEBEHOM BB 2IELT 5 2 L SEARTH -
7288, BAERSEHZOLDREMEET 2 LS HESEETH), MELHELOL L TELILEL
5 Z b, KEXLORAWERICIOLHN S,

22T, IIZTCREROKELOBRPLA LI ORDZDEDL 5% 2 DDREERT,

(1) BT 24 v 74 —AF e arky b I ChIRSHHLFABEREATHS, EFDO LI,
KEREREENRELELRDE, 2O LAKRETLLIETRHZY, Thi b biEROBK
BYSFHECE 3 LIRS REENHTL %, O X5 CEREESFRL TolRRIcH - T,
BB I MTTIC B S NIENE R S 2 BOKEE b > THBRED Z e BTEREEI OGNS, ERY
KEDRALEEEE2 Lo THIo» D, K{EhBZ L3 hholcbnoThV, 20K, TDLKH
SORDBTINE THEBELEDTEDTH S, MDD KBELRLLOrEHAL R T
LERZSIFE b0, BECBOLTIIBKEREL D2 Z LY, BRIV EERR> TR,
B3 L BASRFIH, 7 L CTEELSTNT 3 2 L SER SN AERICE > TWb, BAOROFIOREND 200
FiZ 1 EOYKE O »ith S FIFShIER, ROBLSIRHLrRAR 85, ool 1EDS
KERS & 7251z 200 EREBE 28 L TSR S bl Th 5, BHKBERED T » AREORH
B LTIRAZ BN T3, Liztto T, EROER 2 HATRERNICHN T & 2R Rty 29—
EABHEE R o TS, AHEEL Lo TH, AHDIHELETEZHRTIZVDOTH S, PFFMER
DENED, ZICEBFRELIE, FOXI MR bo Ty, REERIEREEL, BHKEE
OFIFCEERE2 L W BEBESNERDOTH S, FIIWI L EBLTLY, KFITHT 2BENE
ZWRRIZD BT TH S,

AV T =LK avey b Lit, BEIRKOBERROFANAIN, ARSI TRUHTEAE
FTRETHD, LWIEZHOERTHZ, FMFEDY VENREbIhc&En5, BHREEYT
HEpo, #FITEETLERIE, HHCEDOL D RIFISHER L2dhidi s 2ureonT, HEE
DOFEERZTLREFEE L T2 LERANS, ZhINSTYy 7 A VT3 —AFaverbEF
Moenkd, £, ZOEEPBUTERREEDI L2¥ETEbIIT, BWRBEEOEEFBIRS
3, BEQENFHZEHRICH > Tid, KEOEDELRERTEA V7 b L IhETOREXL
DR EBD-T, AENZEEORESS» S FNERET S L RAARED S ZTHIEE 5%,

Q) BERS VT 4 7OBR : MR- K 2 5 LT, BIKR T V7 4 7 OBRSZOREXE->
Tw3 EE-THBEETIRE, JHICET 2 H O AREAHACAESH Y, HOTIHE L RS
BEEL TV 2 L IRBROEETH 2, FhBENEHEORBMOSE LEE—ICT 500D L 5 IR
LT Lol BEESRT VT 4 TRODEDRR, T, KEHICBY 3 KEFEOZHETS, KEH
L, A, BEE, BUHEEES, SRE AEAREEB I USHEAEARIEL, 1990 FOES
P LAUTEEHE 2900 FARME 2, FOHLBABTHIC S TN S, INODABIKEVR I >T- &
% E - RIS DRSS D D TS OEBIZEMICTER, b U 3ATEIMR D B i
BESNTVEIETHD, 75 ThhiE, THOBES X L Hlo T A HITTDAENKERHCF2EL
B Z L BRERITILDES D,

SEiz, BHEEOBADEHIIED & 5 RHESHRICE 30 DL TOBFIOTENRER Z Licd
2, #3Thhid, BHEOBIIESTIET, BROEELBEEMEE > THEL, Bt ARLY,
ISP BET 2 ERSETACHMTTE N, FhOARIREPIZ LV, KERCEERBEIHERINT
WBHE I, IEEEPTTASTEOEBE>FRICIBRL TWwahix ¥, FRXERVSTES, BTO
BRI X AREBBOR Y N7 — 7 XEEINCRIER B TH S 508, KERFHLVRIKERE
THEVREGBE R LI RRVERIVEELSND, LIzhoT, ZOBELHITORT 7 4 78

— 8 —



HA - A - MR BRI 8 1 2 ERHENITZE (19) 55

PREER D,

oI, KERBRBEELEZLL, ZOHESRL RE0EL RILRRT VT 1 7 DEBIRFICAE
RET %, RIVT 4 TOBROEBHIC DLW TRED SN TS DD, EEMNLECZLLILEY
BETHL, EATERCE D HSEML - HSEHLR EOBMPBRETHREL THI L1 LI REEK
LRATIERL, bPEORLICH-IHBNTE23 T THBL, HROBDEFIANTZIER
EBEZ NS, ELTRENCZIIANEBHOTELR DS Z L bBEETHS, kB, I THREAD
RIVTFATELDIEERT VT 4 TOBRDEETH S, ALABEREPIIBNTE, @ISR
BRAEHATH-C, BREE L SICKELNEREL T NA LHRINI LS TH S,

2 E XM

1) VIHEE - THE— BHEHBE - BANEX - BEANA | KRB ER, BRLERYE B
39 %, 1992, pp. 1041-1045.

2) FHEHE: HHOKERFL - 20RO VO ELEE LWEHGE—, MHOKEK, F3
=, 1992, pp. 7-32.

3) (IR« BHE— HEEH | HBKERRQ)- KK EFHEME 81T 2 KEXLOBR &
TR, WAPKBIER, 55365 B-2 (&),

INFORMATION ANALYSIS IN THE FIELD OF NATURAL DISASTER
SCIENCE (19)

By Yoshio MuramMoTO, Yoshiaki KAwATA and Naoji Korzumi

Synopsis

The following projects have been carried out in collaboration with the research
staff of Disaster Prevention Research Institute:

(1) History of Disaster

(2) Discrimination of precursory phenomena using fuzzy method

(3) Past landslide (collapse) hazards utilizing historical records of natural disaster

(4) Historical changes of water related disasters

{5) Collection and arrangement of information for specified natural disasters

(6) Reproduction of historical climatic changes from tree rings and its relation to

past disasters

(7) Construction of worldwide database on natural disasters

The database of natural disaster [SAIGAI] has about 36,000 data under the
cooperative works with the Natural Disaster Information Center attached to Hok-
kaido, Tohoku, Saitama, Nagoya and Kyusyu Universities.



