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A STUDY ON AREA-WIDE WATERWORKS SYSTEM EVALUATION
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Abstract: Area-wide waterworks are often planned to resolve water resources problem which cannot be solved
by the single municipality. Improvement of water supply stability is one of the effects to be expected by area-
wide waterworks. Areal definition as a combination of municipalities should be planned in order to get a most
effective alternative from view point of the stability improvement. This paper deals with evaluation method of
the effect.

Indices are extracted to evaluate water supply stability. Design of experiment method is adopted to make
alternatives of area-wide waterworks based on these indices. Factor profile method selects the most effective
alternative. Case study gives a practical usefulness of this approach.

Keyword: Area-wide waterworks, evaluation method, stability of water supply, design of experiment, factor
profile.
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. o e . 1,75 g g 3 g B g ] ] 8 B B ]
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Table 4 monthly water demand of municipalities

(x10° m%/day)
month

1 2 3 4 5 6 7 8 9 10 11 12
A 98 92 97 92 99 100 107 104 98 99 93 97
B 37 35 41 39 45 46 54 52 45 41 35 37
c 184 178 191 185 196 195 213 210 193 192 181 188
D 30 29 31 29 31 32 34 33 31 31 29 30
E 91 88 102 97 113 114 133 130 112 102 88 92
F 10 9 10 9 10 10 11 11 10 10 9 10

(x10% m*/day)
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Table 5 result of factorial design and experimental value
(X103m’/day)
(4 1 9 water
¥90%.9.9, .99 . 9%000 039 90 § |morcae  aliio
Npiol @ L ee lleee o © @ @ effect ment
TIT 1 7111171171171 147111171111 171 1111717 [ 71 35
2011111141 1111411222222 2222222222 —35 56 0
311 1111122222222 1111111122222222 -15 76 20
401111111 22222222222222221 1111111 —27 64 44
51112222119 1122221111222211112222 =3 88 52
611112222111 122222222111122221111] —10 81 34
711 12222222211 111111222222221111] -5 86 50
g1 1122222222111 12222114111111222z2 =34 57 57
ol1 221122112211 221122112211221122 =35 56 0
10t 2211221 122112222112214122112211| —20 71 41
1M1 2211222211221 11122112222112211 o 91 45
1201221122227 1221122171221%111221122 =5 40 20
13012222111 12222111122221111222211] —11 80 34
1401 222211112222 1122111122221111 22 =51 40 10
1541 22221 1221111221122221122111122 —36 55 25
16122221 1221111222211 112211222211] —73 18 14
17212121 2121212121 21212121212121 2 =17 74 18
18l2 12121212121 2122121212121212121] -3 88 52
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2612 2141422112211 2211%221122112211221 0 91 35
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282 2112212112241 122112211212211221} —60 31 14
29 (2212112122121 121221211212212112{ —17 74 33
300221 2112122121 122112122121121221] =51 40 14
312212112211 212211221211221121221 =61 30 0
52 (2212112211 2122121121221 122121 12| —46 45 45
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Table 6 effectiveness of main effect and interaction

Fierense | xam e | exam
levels nation levels nation
C~D 5.0 *ax (B~C).(C~D) 7.00
B~C 15.2 *ax (A~B).(B~C)| —10.46
E development
teffective as 17 A-B 10.5 e C~ — 3.09
level of - - . _ _ -
significance of 8 A~E 14.7 (A~B).(A~E) 14.21
F-distribution 3| E~F 4.0 pex (C~D) (C~E) 5 31
=
Fig.7 effects of each factor & c~E 218 vee | 5|(B~C).(C~E)| —10.96
S|E development
. . development 10.2 N 3.51
LT (A~E)H#H15, (A~B) E|D development
IR <% (H—7) devdpmart | 122 AE o
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D D 0~ 3 D
LTOHROKE 231 12Fm¥H * effective as 109% level
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Fig. 8 illustration of effect for each type of pipe connections
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Fig.9 alternatives of area-wide waterworks
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Table 7 measurement result of evaluation indices drought
damage cost r‘—‘
T l A N
alter- drought economica fairness >
natives da:ll;gge effncnencyt No
cost | equation | equation
So. (X10%en)| cost ::?ie;ﬁt (8)
case 25| ® | 237 | 487 | 064 | 203 7.0 cost benefit
case 5’ ® 512 63 0.60 190 7.8
case 13’ ® 4.5 422 119 195 6.6 fairness
case ' | @ 46 | 402 | 124 | 203 | 79 equation (8)
case 6" ® 4.6 471 107 170 6.3
case 11 ® 311 469 051 203 6.0 fairness
equation (9) S22 5 +
case 27| @ 6.2 508 696 190 89 10 5 0

Fig. 10 factor profiles of alternatives
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