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Spatial Pattern Optimization of LID Facility Based on SWMM
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Abstract: To investigate the influence of LID facilities spatial pattern on runoff control rate and
rainwater runoff pollution load, an urban stormwater process model established by SWMM was used for
numerical simulation in a rain garden. According to the different locations of the rain gardens at the
upstream, midstream and downstream of the catchment surface, the optimization schemes were
formulated, and the effects of different spatial patterns of the rain gardens on the runoff control and

rainwater runoff pollution load reduction under different return periods were calculated. For the three
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schemes, the total runoff control rate was negatively related to the return periods of the design rainfall,
and the rain garden located downstream had the best improvement effect on the total runoff control rate.
Under different design rainfall return periods, different optimization schemes had certain regulation effect
on the rainwater runoff pollution load, and the rain garden located downstiream had the best purification
effect on the rainwater runoff pollution load. In addition, the reductions of TSS and COD were better than

those of NH; — N and TP in the rain garden as a whole.
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Fig.1 Land use and pipe network layout of study area

B
ALK S X

E2 SWMM AR 25 5
Fig.2  Generalization result by SWMM model
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Tab.2 Model parameter setting corresponding to land use type
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Tab.3  Model calibration effect of measured rainfall sequence

[T H 9 FE R JIET/min | BERN &/ mm | NSE
2017 - 08 - 20 9 21.6 0.83
2017 -09 -09 960 12.0 0.94
2018 -04 -12 1 680 20.6 0. 66
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Fig.3 Calibration and verification results of model
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Fig.5 Design rainstorm of different return periods in study
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Tab.5 Simulation results of pollution load reduction rate under different return periods

—— TSS Bl 5%/ % COD ¥/ % NH; - N Hils 3%/ % TP Y 3%/ %

i LW | PR | OFWRE | LW | RWE | RUE | LU | RWE | FUE | LE | dliE | T
84.37 | 90.79 | 93.32 | 84.15 | 90.32 | 92.60 | 47.60 | 52.26 | 54.78 | 40.87 | 44.99 | 47.28

68.61 | 71.29 | 76.20 | 70.83 | 72.92 | 77.23 | 28.20 | 30.14 | 33.10 | 22.86 | 24.49 | 26.94

45.40 | 48.90 | 52.13 | 52.80 | 55.30 | 57.41 | 18.21 | 20.03 | 21.78 | 14.72 | 16.21 | 17.64

10 33.48 | 35.22 | 39.06 | 42.94 | 43.16 | 45.90 | 15.25 | 16.15 | 18.03 | 12.50 | 13.25 | 14.80

20 26.26 | 29.01 | 31.28 | 35.84 | 37.23 | 37.96 | 13.49 | 14.77 | 15.80 | 11.23 | 12.29 | 13.15

50 20.72 | 23.44 | 26.01 | 28.64 | 29.97 | 31.05 | 11.59 | 12.72 | 13.77 | 9.81 | 10.79 | 11.68
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