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A two-step method for dividing districts and optimization of
water distribution system in mountainous urban
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Abstract; To reduce the energy consumption and solve the problems of serious leakage, frequent bursting of
pipes and uneven pressure distribution in water distribution system of mountainous urban, a model for dividing
districts and optimization is built. Based on systematized study of water distribution system of mountainous ur-
ban, a two-step method is proposed for optimizing the built water distribution system. In the first step, the
built network is districted by the algorithm proposed in this paper; in the second step, every sub-district is op-
timized by NSGA-II. In district algorithm, the elevation difference value between two nodes is taken as the
characteristic value of corresponding pipe in pipe network. Whether a node in a pipe is classified as one sub-
district depends on that the characteristic values between the node and other nodes in this sub-district is within
a given maximum allowable elevation difference. The optimization of pipe diameter in every sub-district is
solved by NSGA-1II , which has been successfully used in many multi-objective cases. In the process of evolu-
tion, the direction of mutation is that the diameter of every pipe approximates its economic pipe diameter. A
practical dividing district and optimization of water distribution system is made by concerned calculation pro-
grams. And the results show that the energy consumption is reduced greatly and the pressure distribution of
water distribution system is more even by proposed method.
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