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Abstract [ Objective |  Large-scale water supply distribution networks are characterized by high redundancy and complex
management challenges. To ensure the safety and reliability of the water distribution network system and improve the efficiency of water
resource utilization, districting management has emerged as an effective technical approach. [ Methods| This paper proposes a multi-
objective water distribution network districting method that facilitated pressure and metering management while considering the economic
feasibility of the modification and ensuring water quality safety. The core concept of this method was separation of the water supply and
distribution functions. Key decision-making criteria include operational energy consumption, renovation costs, internal pressure
uniformity within the districts, and water quality safety of the network. A spatial clustering algorithm was used to generate a set of
candidate districting solutions. A non-dominated sorting genetic algorithm ( NSGA-II) iteratively updated these solutions to derive the

Pareto front of districting alternatives, facilitating the optimal districting of large-scale water distribution networks. [ Results]  The
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proposed districting method was applied to optimize the districting of the large-scale water distribution network in H City. This result ed
in a separation pattern for the supply and distribution functions of the network, with the Pareto set containing 22 solutions. The number
of districts ranged from 52 to 96, the range of total pressure standard deviation ratios was between 2. 62 and 3. 45, the range of average
node water age ratios was from 0. 68 to 0.98, and the annual operational and renovation equivalent costs ranged from 87.22 million
yuan to 92. 95 million yuan. The final chosen districting scheme consisted of 59 districts, which result ed in an 11% reduction in
average water age compared to the pre-optimization state. The total equivalent cost for renovation and operational energy consumption
was 88.90 million yuan per year. [ Conclusion ] The districting method proposes in this paper efficiently achieves the automatic
optimization of large-scale water distribution networks while effectively controlling renovation and long-term operational costs. It also
ensures the management of water age. This approach offers valuable insights and guidance for partitioning and retrofitting projects in
large-scale water distribution networks.

Keywords large-scale water supply distribution network ; network districting; water pressure management ; pipelines water age ; multi-

objective optimization
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Fig.2  Flow of Multi-Objective Optimization of Pipelines Districting for Large Scale Water Supply Distribution Networks
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Fig.4 Basic Trunk Pipes in H City
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