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Fig.1 Partition diagram of water supply system Fig.2 Generalized graph of water supply allocation model
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1

Tab.1 Water requirement to be calculated for each node in every planning level year 10* m?-d!
1 2 3 4 5 7 8 9 10 11 12
n=1 0.724 3427 0472 1.014 0.867 0.828 2.258 0485 1.647 2730 1.049 1.192 16.691
n=2 1.127 5371  0.736 1582 1362 1300 3.539 0.767 2.584 4275 1.644 1.863 26.150
n=3 1.637 7.797 1.068 2296 1978 1.887 5.137 1.114 3.751 6.205 2.387 2.705 37.960
3.1.2
S2 s 2 S2 ,
Tab. 2 Water supply capability to be calculated for each node in every planning level year 10* m*-d™!
S1 S2 S3
n=1 10 - 10
n=2 20 10 10
n=3 20 25 10
3.2 (n=1)
b 3 o
3
Tab.3 Comparison of the results of the current allocation scheme and the optimal allocation model (¢ 3. 4!
S1 S3 S1 S3
1 0.724 0.000 0.724 0.724 0.000 0.724 0.724
2 3.427 0.000 3.427 3.427 0.000 3.427 3.427
3 0.472 0.000 0.472 0.472 0.000 0.472 0.472
4 1.014 0.000 1.014 1.014 0.000 1.014 1.014
5 0.867 0.000 0.867 0.867 0.867 0.000 0.867
6 0.828 0.828 0.000 0.828 0.828 0.000 0.828
7 2.258 1.358 0.900 2.258 0.358 1.900 2.258
8 0.485 0.000 0.485 0.485 0.000 0.485 0.485
9 1.647 1.647 0.000 1.647 1.647 0.000 1.647
10 2.730 2.730 0.000 2.730 2.730 0.000 2.730
11 1.049 1.049 0.000 1.049 1.049 0.000 1.049
12 1.192 1.192 0.000 1.192 1.192 0.000 1.192
16.691 8.874 7.817 16.691 8.668 8.023 16.691
7057.2 8197.1
1 S2 S3 ;2.
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1) T, S1 5
2) 7 057.2 ! 8 197.1
, ) 16.72%, o
33 (n=2,n=3)
R n=2 n=3 , 4 .
4 n=2,n=3
Tab.4 Calculation table of the water supply allocation scheme under n=2&n=3 10* m?-d™!
n=2 n=3
S1 S2 S3 S1 S2 S3
1 0.000 0.000 1.127 1.127 0.000 0.000 1.637 1.637
2 1.722 0.000 3.649 5.371 5.121 0.019 2.657 7.797
3 0.000 0.000 0.736 0.736 0.029 0.612 0.428 1.068
4 0.000 0.000 1.582 1.582 0.000 0.000 2.296 2.296
5 0.000 0.000 1.362 1.362 0.325 0.000 1.653 1.978
6 1.047 0.000 0.253 1.300 1.887 0.000 0.000 1.887
7 3.539 0.000 0.000 3.539 5.137 0.000 0.000 5.137
8 0.767 0.000 0.000 0.767 0.474 0.640 0.000 1.114
9 2.584 0.000 0.000 2.584 3.358 0.393 0.000 3.751
10 1.793 2.482 0.000 4.275 0.305 5.900 0.000 6.205
11 1.644 0.000 0.000 1.644 0.000 2.387 0.000 2.387
12 0.596 1.267 0.000 1.863 0.969 1.736 0.000 2.705
13.692 3.750 8.709 26.150 17.604 11.687 8.669 37.960
11 012.29 / 17 600.96 /
4
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Evaluation on Multi—source Water Supply Allocation Model of
Lishui City Based on Graph Theory

Li Aodian, Tang Deshan, Shi Lanxing, Zhou Zheng

(College of Water Conservancy and Hydropower Engineering, Hohai University, Nanjing 210098, China)

Abstract : In order to provide better guidance for urban water supply planning, this study takes Lishui City as an
example and establishes the optimal allocation model of multi—source water supply for Lishui from the perspec-
tive of graph theory. Firstly, it partitions study areas according to elevation and builds up the generalized model
of the water system based on graph theory. Secondly, taking the minimum annual operation cost as objective
function, it establishes the optimal allocation model. By way of genetic algorithm, it then conducts configurable
calculation of water supply for each water partition and puts forward the configuration scheme of the current year
and two planning level years. By comparing the current configuration scheme with the optimal scheme, it verifies
the reasonableness. Results show that the optimal one can save 16.72% in operating costs compared with the ex-
isting scheme with more popularization and application values.

Key words: graph theory; water supply resources allocation; multi—source water supply; Lishui City
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