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Automatic Creation of District Metered Areas

in Urban Water Distribution Networks Using
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Algorithm aiming at Equitable Distribution of
Network Pressure
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Abstract
A District Metered Area (DMA) is a specified area in which
inlet and outlet water at any time is measured. The procedure
of forming District Metered Areas is generally comprised of
two phases: The clustering phase for automatic detection of the
best communities and the physical partitioning phase to
optimize the location of gate valves and flowmeters according
to the objective function. In this study, the network of Taft city
in Yazd province was modeled in Epanet software and by
linking EPANET and MATLAB and loading the network
configurations, the network was automatically clustered using
community structure. In the physical partitioning phase, using
the genetic algorithm, the optimal locations of the gate valves
and flowmeters was determined by considering the objective
function of reduction of standard deviation of DMAs average
pressure. The results showed that the community structure
algorithm with average daily pressure weight can
automatically create appropriate clustering according to the
modularity index and uniform pressure in clusters. The
optimization of boundary pipes resulted in the reduction of the
pressure in different parts of the network, such as areas with
pressure higher than the average pressure of the network, and
due to the reduced standard deviation of DMAs average
pressure caused equitable distribution of network pressure.

Keywords: Community Structure Algorithm, Graph Theory,
Water Distribution Network, Pressure Management, District
Metered Area (DMA).
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Table 1- Taft water distribution network clustering results with different time steps
ilizeo 5413508 lagylej b Cl Of & 595 45w gaiandsh @l -) Jgoe

t Number of Number of boundary t Number of Number of boundary
communities pipes communities pipes
0.1 301 408 7.1 38 64
1.1 85 135 8.1 37 67
2.1 66 110 9.1 34 57
3.1 57 88 10.1 31 55
4.1 56 95 11.1 33 54
5.1 49 82 12.1 30 49
6.1 46 76 13.1 29 48
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Fig. 3- Taft water distribution network final clustering
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Fig. 4- Boundary pipes optimization results
Siro Sy (g jlwdingg domgti —F JSS
Table 2- Impacts of optimization on Taft water distribution network
Cd5 2l @9 SS9y 2 Silwdingg Ol =Y Josa
Before optimization After optimization
Average pressure (mH20) 33.69 30.87
Weighted average pressure (mH20) 34.45 31.62
DMAs average pressure standard deviation 10.14 8.77
Average water age (hour) 12.06 12.32
Weighted average water age (hour) 19.18 19.17
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Fig. 5- Average pressure of DMAs before and after optimization
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