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Research on spatial layout optimization of LID facilities based on global sensitivity analysis of parameters//HE
Yang', CHENG Qiming', SU Yihong', LIU Fei'?, WU Yang’, RAO Ye', XIE Lu’, ZHU Gang’, CHEN Yao'?
(1. College of River and Ocean Engineering, Chongqing Jiaotong University, Chongqing 400074, China; 2. Engineering
Laboratory of Environmental Hydraulic Engineering of Chongqing, Chongqing Jiaotong University, Chongqing 400074,
China; 3. Chengdu Municipal Engineering Design & Research Institute Co. , Lid. , Chengdu 610023, China)

Abstract: Aiming at the performance degradation of multi-objective evolutionary algorithms caused by excessive parameters
in optimizing spatial layout of low impact development (LID) facilities, the LID spatial layout optimization model of the
sponge city construction area in Xiushan, Chongqing was established. Comparative analysis using multiple stepwise
regression and SOBOL methods revealed the sensitivity of LID layout parameters to node overflow, identifying critical
sensitivity parameters. The Pareto optimal front was subsequently refined based on sensitivity analysis outcomes to obtain
the optimal LID spatial layout scheme. The results show that as the rainfall return period increases, the sensitivity of LID
layout parameters in Xiushan’ s sponge city area generally decreases due to saturation of runoff retention capacity. The
sensitivity of LID layout parameters to node overflow is significantly influenced by drainage capacity of the drainage network
in catchment areas, with parameters in regions with inadequate drainage capacity exhibiting remarkable sensitivity.
Optimization of sensitive parameters substantially reduces evaluation times in NSGA- Il algorithm while achieving a 90. 29%
reduction in node overflow under equivalent construction costs compared to pre-optimization scenarios.

Key words: low impact development; spatial layout optimization; global sensitivity analysis; multivariate stepwise

regression; SOBOL method; NSGA-II algorithm; sponge city; Chongging
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Fig.1 Schematic diagram of SWMM in study area
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