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Comparative analysis of calculation methods for water distribution
system partitioning

LI Huayu, WU Shan, HOU Benwei, CHENG Yulin

( College of Architecture and Civil Engineering, Beijing University of Technology, Beijing 100124, China)

Abstract. The existing research on the calculating methods for WDS partitioning is mainly based on single network
cases, while it lacks comparison and applicability analysis for different network cases and various requirements.
This paper compares the partitioning effects of depth-first search combined with partial closeness centrality algorithm
(DFS-PCC), fast iterative modularity greedy algorithm ( CNM), and spectral clustering optimized by genetics
algorithm ( GA-SC) in five benchmark cases. The comparative analysis was achieved by developing evaluation
indicators such as normalized mutual information ( NMI), modularity, the balance of nodes quantity, and the
number of feed lines. The influences of network intrinsic properties including topology structures of the cases, the
number and types of water sources, and control elements were considered. In addition, the selection of weights and
the determination of partition numbers were studied. Results show that for the cases with obvious regional water
supply and high tree-like characteristics, DFS-PCC had high modularity and a large number of feed lines, while
CNM had high NMI and a few feed lines. In the five cases, GA-SC had high modularity, a balanced number of
nodes, and a few feed lines, indicating better applicability. By utilizing the weights of 1/g, the pipes with large
flow and flow fluctuation could he effectively selected as feed lines.

Keywords: water distribution system ( WDS) ; calculation of partitioning; complex networks; modularity; spectral
clustering
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Tab.1 Basic information of water network cases

RG] TR R KRR R ACREC BN PR mm SR km PRI <k> RAEFMC, WIRRER,  RifELSHL

Richmond 865 949 1 6 7 1 182.2
C Town 388 429 1 7 11 4
Rural 379 476 2 0 0 0
Exnet 1891 2465 2 0 0 2
BWSN 126 168 1 2 2 8

344.8
519.3
193.6
502.0

75.619 2.195 0.031 0.049 0.974
56.733 2.242 0.020 0.062 0.971
1 288.420 2.499 0.008 0.127 0.965
593. 881 2.606 0.040 0.152 0.970
37.565 2.760 0.059 0.198 0.976
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Tab.2 Consistency of results obtained by different methods
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Tab.3 Comparison of evaluation indicators

(B PR DFS-PCC M O30
TeAL 1/q X q FL T 1/q 1 q
1 2 3 4 5 6 7 8 9

{755 9554 0.574 0.742 0.572 0.102 0.757 0.752 0.698
A B 176.723 91.303 182. 105 322.362 70.001 76.510 115.030

Richmond 5 4~[X BB MR 12 4 10 7 4 4 9
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B 0.746 0.738 0.619 0.655 0.758 0.775 0.747
W AR A 33.701 39.408 68.910 62.021 31.186 22.076 30. 143

C Town 5 X AR R 7 4 9 9 4 4 9
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A B 27.476 53.484 51.851 80.928 7.250 24, 645 19.753
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