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Multi-objective Optimization on Layout of Low Impact Development

Facilities from Perspective of Resilience

LI Rui', WANG Kaikai', YE Cheng’, GENG Juan', LI Ting'
(1. Xian University of Architecture and Technology, Xi'an 710055, China; 2. China Petroleum and Natural Gas Pipeline Engineering
Co., Ltd., Langfang 065000, China)

Abstract: In order to alleviate the more and more serious urban waterlogging problems in recent years, taking a certain
area of Xixian New District of Xi'an City as a case study, a model is established to study the regional rainwater and
flood management and to analyze the node toughness. By using the results of node toughness analysis, the OPUT
method is improved to track the nodes with poor toughness. The layout area and types of LID facilities in the studied
area are determined. Finally, with the optimization objectives of improving the toughness of the rainwater system,
minimizing the LID layout area and minimizing the cost, a multi-objective optimization model is established. Three
multi-objective optimization algorithms of NSGA2, AGEMOEA and SMSEMOA are used for solution, comparison and
The results show that: (1) SMSEMOA algorithm has the highest quality of Pareto front solution set, and
AGEMOEA algorithm has the fastest solution rate; (2) The typical scheme under the toughness bias of SMSEMOA
(3) When P=5 a, the surface

runoff reduction ability of the optimization model solution is the best, and the function of the optimization scheme

analysis.
algorithm has the greatest improvement of the system rainwater and flood control effects.

gradually decreases after P> 5 a.
Keywords: urban waterlogging; SWMM model; toughness; LID facilities; multi-objective optimization
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