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Spatial layout optimization of LID facilities based on multi-objective evolutionary algorithm and SWMM//CHENG
Qiming', YIN Chao®, CHEN Yao'’, YANG Zhenmei*, SU Yihong', LIU Fei'” (1. College of River and Ocean
Engineering, Chongqing Jiaotong University, Chongqing 400074, China; 2. Jiangjin District Ecological Environment
Monitoring Station, Chongging 402260, China; 3. Engineering Laboratory of Environmental Hydraulic Engineering of
Chonggqing , Chongqing Jiaotong University, Chongqing 400074 , China)

Abstract: In response to the problem that traditional algorithms cannot meet the performance requirements of low impact
development (LID) facility spatial layout optimization models, taking the construction pilot of Xiushan sponge city in
Chongqing as an example. The platEMO4. O platform based on MATLAB software was used to compare and analyze the
solution results and performance evaluation indicators of seven multi-objective evolutionary algorithms, including NSGA-1I ,
NSGA-IT, MOEAD, PICEA-g, MOEAPSL, CCMO, and CAMOEA, for the optimization problem of LID facility spatial
layout, and the best solution was proposed. The results show that most performance indicators of new algorithms are better
than traditional algorithms, with CCMO algorithm having the best diversity and convergence, while MOEAPSL algorithm has
the fastest solving speed, strongest search ability, and the highest number of optimal solutions. The CCMO and MOEAPSL
algorithms can be used to obtain the Pareto approximate frontier, which is the optimal solution set for the spatial layout of
LID facilities, under different rainfall recurrence periods in the study area. The optimal plan with runoff reduction as the
control objective has a total runoff control rate of 67.23% ~76.70% , a peak flow reduction rate of 66.42% ~77.86% ,
and a construction cost of 203. 90 ~245.23 yuan/m’ for LID under a rainfall return period of 5 ~ 100 years.

Key words: multi-objective evolutionary algorithm; SWMM; LID facility; spatial layout; platEMO4. 0 platform
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Fig.1 Division of SWMM sub catchment area in study area

1.2 HESHEE

SWMM S8R5 Rk F PRI i 915 1) BP Aif
LML TT I IERGE 8 DSRL UL 4 Y AN TR E I
FORRRE R A RCR R EU(NSE) #15 0. 856, 75 1%
SR RO VR WL SCHR [ 25, S HORE A RN 1
FioR,

®1 SWMM SHERELHR
Table 1 SWMM parameter calibration results
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Fig.2 Design rainfall hydrograph
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Table 2 Evaluation index value of different algorithms
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PICEA-g 0.581 6400 831629 9960 0
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MOEAPSL  0.535 800 323231 7978 200
MOEAD 0.134 18800 19053 10651 0
CCMO 0.667 5600 549925 9893 69
CAMOEA 0.485 10600 319929 9067 0
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Table 3 Runoff reduction performance and construction

cost of different scenarios

LI (eSS PR TR

FE P/a Wi/ WIECE/ Wi/ EERE, HEBUAR/
(m*/s) % 10° m? % (JC/m?)

5 2,22 75.39  5.64  73.47 245.23

10 2.54  77.86 6.22  76.70 213.39

A 20 4.28 69.58 9.94  69.23 203.90
50 5.92  66.42 13.07  67.23 273.71

100 5.62  72.49 14.19  68.97 245.18

5 4.36  51.66 10.91  48.68 95.41

10 5.70  50.31 13.35  49.98 108. 53

B 20 6.38 54.66 15.19  52.97 97.38
50 9.21 47.76 20.84  47.76 93.88

100 10.79  47.19 24.77 45.83 88. 60

5 6.30 30.16 15.36  27.75 42.63

10 7.99  30.34 19.28  27.76 43.45

c 20 9.83  30.14 23.47 27.34 42.63
50 12.33  30.06 28.58  28.35 43.42

100 14.28  30.10 33.50  26.74 41.00
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