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Table 1 Information about location and attribution of urban water circulation system
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Fig.13 Ratio of artificial conveyance distance
and total distance from upstream to sea including
artificial flow
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Fig.14 water saving rate and dependence rate of

water source for the Yodo river

il & (F)

HTWE, s 0kBED Le 2 KENS O
AR E P T ETHLLEEBEbNS, ThiZL
DEIKERBE W EE)IBARFICEEEZZTS
AREEAE N E NS EEMPRALT AL DI Bbh3s
7, WETROMBITI T, BEKERSTTRLHE
BokzEOILICED, BehURIOBES
KEMICE DEELZKEKZEBTEDIA) v b
NHDH. 20, WIARIZEKEL ThARTHIZTE
CHERKEM AN SE NS ETH S,
i, MKEFRBEA EHAKREOBBKREITL A,
2OQEFRMOHRERERAIERD Shsho 7z,

5.2 KEHEHNSREER

Fig.15 I3, /Kidikl$ &)k 7FR & oKz n
TRLEDDTH S, ZhERBE, FIKERN
HB—EOKEZTIIEIGHE LBITONTKE
BebE<<AsEMPRSNEM, RIHKEERD
100%iE<L 12755 & —ERD & TRER &ML 72
STWBZ EMbhs, BEELT, KM
THZDITHLT, MINERAKIYTLRARBZEDK
BIREAREMESBECBER IR LEbND
%, KR 72 E ORI TIAE < 7 S HRBKZTW,
MOKE T OBHENLBEHDR NS ENEHTH
5LBRbhs,

—%, FERFRERAS I EFEICTNAR
MEREBNTVNS (HLLIFIKFED) HITH
3, BWIEERBELOIZHENE N, Zhid, K
BFEREEACKEREREHE R SOV OLD
KEBSAEETINTWE D EEALNS,

KIT, WKBREMEKERNSOBKEE Fig.16
AT, chzR3EKERSOE TR TRK
BEBANDRL, KERSOTWHITH ThRAER
FEAAE < RAEEBRD 5ND,

3750

° 10 2 30 40 50 60 n 80 0 100
RNHEFE (%)

Fig.15 Water charge and dependence rate of

water source for the Yodo river
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Fig.17 Old age rate and ratio of water supply

B R & K AR R & Ok BUR BUATRE 2200k &
BHRRR SN, IS OHIRICBIL THEKREE
HOZBRIREVWODELEDNS, ZhoHXEH
T, HiCRBRE T 2BKEONK, HKRR
BENDEDHPBHRELEELLTNS,

54 BKICLDIRBRFLEBTTEEDOSH
Fig.18 i, MKBFEEUMPSEHLEZLIAL ¥ A
B0 OKEBEEHKBFEEMEOBRERRED
DTHB. KERSIL 1996 FEDKER &L, B
KIERICKBNMA L 2222 UBIWaKiER S
LEEREDLETERLE. KEHEORDIE, K
EEEEN S RN, BKEROKEKEHREDIC
SRR EEZITEN DS, T T, AKPHEN»
S5HTEEBOSNDIREKBIERTERhoT
LERTEBNBEAETHZ EMIRT 5, BAKBE
BAZIZDWTS 1996 EEORKAME LS, FEKHES
SIENKRIZBIT 2 BAREEE U THRARRICX
DIENKRZNE OBRAEBNRL L EBEOBOER
NTERLE,
ZOFRBOB®RTHEZ A, NI MHEREEI
[ o TEEBANT NS IE EBKBEIAZ N
BEEOMNT EERT. £, XT PIVOHEHEIER
WA, AGEKEERAH S h 3 EITKiER S
BELAENENWSZETHO, KEKFIAENS
ANEREDNH L DR L BE RS,
KEHORERH Tl EH & X, FR~NEmh
HRT FIVIEN, ZHIEEE ORI FBLA A
%<, ERENKRIZ 100%EEL TWEDTH
3, i, BHET, ARBW, KEW, PMHEW, &
B/ Lo#HoEs, EEET, WETHbZokDd
REMANBOHOENDS., T512, BRFEEHEDF—¥
ZERNTHSD L, KEM, MEHLREZHEGHEN
bOO, KK, FEH, WET, FERHTHENHE
<, HBENOHBLVSIBAL S BWENKEL
TRAUEEROH B b5,

2250

1A ABEYDXNEHE (F)

150 250 350 450 550 650 750
WARERG(Z/B/N)

Fig.18 Water charge and ratio of water supply
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considering wastewater quantity

6. B

KK CEDB Y A7 OBEBEENELT,
i, A, KFBAERCTKEZRGNICERL
T EAIAKER S AT LD, ERENIZELS
hmEhTwhw, 22T, ABETR, 708
EMSKEALIG) X7 ZEBML T T E2RR
M EEEL, BIEORMS L DSEITKERS A
FAEFNOREZIT >R, TLUT, BMERESE

#lE L TEENASET IMLOEE EIIC GIS 24
NEBRUAZIZDOWTORFERT> 7.
ZORE, KREETEOEKYATFBETI
BESAMobOD, BK)AZIIHUTERR
AIRBSEDLIBRRCHZON, TO—BHRER
BIEMTEREEDIIZ, BRKIATEERT 5 —
SOFEELT, TRABKOEEDRENI &N
Shol.
SHOBEELTIR, 7, FFFETI, K
FOKEEFNDAOKEIZ T, JINKFRLAND
AEIGEREEVBANTELERELTEEETD
7oA, BEIE, ENIAEK T HIUTMKE S 87k
ERSTWAAEEENR BRFHE2ET S, £k, &
iz B2 BHABREER 325 1TKE) L
HHOEBARRV=HEZ2HEIC AN LESERD
5, 51, KHAEF—IMBAMITONT
3, SEIEKEREBA-SKER S & W5 AN
F—g ULhAWnTWERWA, KERRBEPEEA
Oleh & D& IRETFIZS T2 KR RESENRAT
CBEINF—FEBVADBEND S,
RO INMSOHFEELL T, LEOIL
EXIEALT, BKUAZCHRT HFELBEIC
SWTHRTRETHAD. a5, BR MK
El) BEQURAZIEZDWTOERE, 4hzEiT->T
whriFhiEkE sk, I5CEFOETRERER
EHIz R, 2 THTK WK BERK T
BRALEREDRE, LDHEHERITENRTAERS
AFLDOMELED DVLENH D,

L E

EROERICY o Tid, RERFFRMESF
MEHETEBEZRCY, HKEREBEOA N,
BRITEIRE O &, HHKERS AT LHARD
AUN-NEEL OEREGHTLEEMLZ. Tl
LLTHEEZERT D,

&30

AR T AR R EIHE(1986) : FEF 59 FEBINE
NEEEL B KAEEFRAERSE
EEE TR T KEER(1995) : WAR 6 FE TKLE
ROEBBRAAICHETIRERSEE.
B KERRBEHES - BBt (1990) BAEK
Eiwe.
A - BAREAE997) @ WK O TFARLEK
A EREE Lo Ay — FRULRERAMICH
T HEE~R)I R TR E LT~ TREBR



3 Vol.34 No409 pp.63-72. HERE - HIEF - BEWNE - /MEIKEQ998) : #

TEKBEAE(1999) : T/KALE KO IR FERF HICEY HOKERBICB T EHEMICETIHHI X
LEE E ETAKEIHNY > IS HTE T LT DWT, RER K Z RS KSR 41 8§,
4,58 13 5,pp.33-40. B-2,pp.45-61.

Water Circulation Model in Urban Area for Risk Analysis
Yasuo SHIMIZU, Yoshimi HAGIHARA, Tomohiro AKIYAMA*
*JR East Japan Information System Company, Tokyo, Japan
Synopsis

In this paper, a hierarchical water circulation model is proposed to deal with how to mitigate the risks of the drought
disaster, the earthquake disaster and the environmental disaster for water supply in urban areas. The model is consists of a
river layer, a water supply layer, a water user layer and a sewerage layer. In the modeling process, GIS(Geographic
Information System) is applied. The ideal composition of water circulation system for the mitigation of these risks is

studied. Especially the drought disaster risk in the Yodo river basin is focused.

Keywords: Water circulation system model, Drought risk , GIS , Yodo river basin



