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Spectral clustering for optimal design of district metered areas
in water distribution systems
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Abstract: Design of district metered areas (DMAs) in water distribution system was performed based on
complex network spectral clustering and graph theory. First the number of DMAs was determined, and
graph weighted adjacency matrix and Laplacian matrix were established. Then k-way spectral clustering
algorithm was used to discover the optimal clusters hidden behind eigenvectors of Laplacian matrix, leading
to the best layout of DMAs using genetic algorithm and K-means. PageRank and shortest path algorithm
were adopted to ascertain the location of meters in DMAs and valves between DMAs to achieve the optimal
design of DMAs eventually. And a real water distribution system was tested and the results showed that
the proposed method was effective in DMAs design.
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Table 1 Analysis of size of DMAs
S 5 40 i SU/%
(Les™h)
DMA1 10 12.33 45. 40
DMA2 8 7.24 —14.62
DMA3 8 6. 84 —19. 34
DMA4 10 7.50 —11.56
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Table 2 Analysis of pressure of DMAs
& 71/kPa
X PU
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DMA1 546. 45 441. 00 517. 64 31. 36
DMA2 541. 06 414. 05 494. 21 45.77
DMA3 543.21 422.38 491. 96 44. 49
DMA3 552.13 446. 00 505. 68 37.83
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