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RELIABILITY ESTIMATION OF WATER RESOURCES SYSTEMS
AND ITS APPLICATION TO YODO RIVER BASIN

By Shuichi IkgBucH1 and Satoru SHIRAMURA

Synopsis

In the viewpoint of intake and drainage structures, the water resources systems
are composed of the combination of units or components such as user of water,
water treatment facility, diverging or coverging facility, dam reservior and so on.

In this paper, the reliability and vulnerability criteria are discussed for
evaluating the possible performance of water resources systems. The evaluation and
selection of alternative design were investigated through their application to Yodo
River Basin.
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Fig.1. Water resources system of Yodo River Basin.
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Fig. 3. Comparison between the observed and computed probabilities of
discharge.
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Fig. 4. Comparison between the ob-
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Table 1. Discharge level at the present

state

Estimate | Standard . 4 ... | Vulnerability
Point | Level | oi@PHtY| _10ir=g0
6 10 0.9671 | 0.05 | 0.01

15 0.6707 | 4.78 | 1.08

40 0.9446 | 0.15 | 0.01

12 50 0.8818 | 1.81 i 0.35
75 0.5850 | 9.11 i 2.99

85 0.5330 | 11.30 i 3.87

Table 2. Water quality level at the
present state

Estimate |Standard R Vulnerability
Point | Level | bty | _)oir=20
' 2 0.1185 | 62.12 | 49.11

4 1.0 00 | 00

6 2 0.0476 | 82.19 | 80.85

4 0.8965 | 259! 0.65
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Fig. 5. State of probability of discharge. (Scenario Pattern 1)
(a) Estimate Point 6  (b) Estimate Point 12
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Table 3. Safety indexes of discharge
level (Scenario Pattern 5)

Estimate |Standard T Vulnerability
Point Level Reliability r=l.0§r=2.0
6 10 09951 | 0.0 | 00

15 0.7726 | 2.25 | 0.40

40 0.9847 | 0.03 | 0.0

12 50 0.9464 | 0.60 : 0.10
75 0.6563 | 5.83 i 1.55

85 0.5964 | 7.81 | 2.19
Table 4. Safety indexes of water quali-
ty level (Scanario Pattern 4)
Estimate | Standard . ... | Vulnerability
Point Level Reliability r=1.0ir=2.0
. 2 0.2830 | 42.90 | 29.20

4 0.9860 0.0 i 0.0

6 2 0.1300 | 62.36 | 51.90

4 09628 | 058 0.14

Table 5. Reliability of water resouces
system for combinated scena-

rios
Scenario Water Quality Level
Pattern | 1 | 2 | 3 | 4
110589 X |0.5899 |0.589
%3;2 X |059%6| x | x
§§§3 X X 106646 | X%
A 4] x X 10,6646 X%
5 X X X X

Table 6. Vulnerability of water re-
souces system for combinate
dscenarios (r=1.0)

Scenario Water Quality Level

Pattern 1 2 3 4
i1 862 X 8.62 | 8.62

B 3| x |8m| x | X

g0 |

<318 X X | 616 | X

3!

A 4] X X 6.16 X
5 X X X X

K3, YFYARIIBBRBICENTED, 5FTO
the, KEHEBICHLT—BEE LWy —vEVL 5,
Plbm s, KERSOWTE, KEXEL D bR L
DEFDBRAMET A AMMENTH VA L.

RS, BvF VAR —VicBI 3 EEEEEET B,
CITR—PELT, HBLAMZOWTIRYF Y A
4 —vb% KELWMCHDOWTRYFYUANNI— 4D
HEOZEZNEN Table3, 41TRT, oy F ) 4¢
Y- VOERLELHOETEETLLELUTOLSITN B,

Kooy — OIS 12 BT EHEERSE, B
HEL US40, 50 OfEHEEA BT Y, LT~k
HERRTOEBREFLI LBV LY, BEEL XM
DIEEREIR 5 — v 3, 4 DfELEOEL K -TEY,
hid, FE)NPARBNTOKERMARGKA ICBT BHER
HRBOEHEEL LFALE2F®RL TV S, L LEWE
BN~V S HRBEL BTV E, WFhicE X, WA
TOEBEE EF 303, REREOKRE WFBIPRE
NcokBEsRDONE S,

F1z, KEIKSWTIRE Y — v OHEL ~LVDB LW
2t d 2 EFEMMEORLEEEH D E, P>,
Fg—v 1 &y~ ADEFENEL L - THY, IREERH
BOLETATERLLSIZ, ETORBEMSE LR
THHI LB B,

52 HF LORIKS 2 F LD

Table 3, 4 T/RL 7: ZFMHSEOFHE « KHL ~LD
HR2EAHEAL Ty AT LOLXLEERD S L, BFHER
Table 5, EIMEDIEH 52— r& 1.0 & LIEAR
Table 6, r% 2.0 & L7342 Table T T/RT LS ICX
3, Ehxid, HELALEKBELNLD Y+ Y+ OHME
EHBEELBVIEEERLTVES,
EPEHEELL DL, KELRALDYF ) A5 —vh
3T, MBLAVDYF YAy - H3EHIT4D5E
2, ZOEDBEKICE-TWE, JOMAEE, BTN
1Bh o 0P KEEREL, S SIFRIIS B0 IEARRI
HODRARAMME LI LABRL TV ED, £,
Table 5 ICBHA TV BfEIE, TXTHH BT HHE L~
WK BEHEOBTH Y, KELALVDYF YAk

ZEEBIBEIhTORY, FELALOYFUANS -3, 413, HETORBEMETHOLVESTSHY,

LEH-T, ThEBIIKELNLOYF ) A2FHTHI &N,

2ELTVWEENVZ 3,
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Table7. Vulnerability of water re- CITR, HEEELLEBELNVICHTIELE LY
souces system for combinate RXtidotohs, COLIIC, XEXTHUF ALK
dscenarios (r=2.0) L, 2EFPKS 27 A~EBAT 3 C E1c kD, SFEH

Scenario | ~Water Quality Level | w1y a0 a5k, & 51 o BB 51

Pattern 2 | 3 | 4 | BREEEFKYRFANTHALT, YAFLELTO

1
127 | X | 276 | 276 | LOEFMEETI LIk, FELVAKY R F A0

2| x |27 | X | X | mERBIIMTELI,

§§E3 < x | 18 | x

A 4 X 1.81 X A
5 X < X v 6. & am

AP, EE, SEAL - WELL T X 7KFIA - BR
A1 >DYAF AL LTIRA, EEEBIVFEIEL VHORLEFHOMEEHEAT LI Lick,
Pk 257 L OELEFHME BRI L 2o S5 INERNPKRCER LERICB 37k 2 7 L 0RE
EafiaiTo & & bic, v+ UARIBFIKY 2 F LORLEFMEITY, FF LORPK Y R 5 4 0K
AT,

BonfRKBELUTIIRT,

(1) HBEFHEHSEOKE - KELSMCHT RS EER M) v 7 2EHVEIEICE-T, ¥R
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