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Area proportion optimization of different LID facilities and effect of runoff pollution control / RONG Guiwen' ?,
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Science and Technology, Huainan 232001, China; 2. College of Water Conservancy and Hydropower Engineering, Hohai
University , Nanjing 210029, China)

Abstract: To investigate the effect of low impact development (LID) facilities on alleviating urban flood disaster and
reducing pollutant load, taking an old district of Huainan City as the research object, this paper constructed the rainstorm
runoff management model based on SWMM model, analyzed the cost-effectiveness of different area proportions of individual
LID facility, and then simulated the surface runoff, discharge and pollution load of the four LID facility combination plans
at different design rainfall return periods. The results show that green roof accounting for 45% of the total roof area,
permeable pavement accounting for 60% of the total impervious road area and biological retention facility accounting for

10% of the total green area are the most cost-effective for individual LID facility. Different LID facility combinations have

good effects on storm flood control and pollutant reduction, while the effects decrease with rainfall increasing.

Key words: low impact development; flood disaster; pollution control; SWMM model; total cost-effectiveness
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Fig.1 Sub-catchment area division of study area
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Fig.2 Rainfall intensity process lines at different
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Table 1 Pollutant accumulation and scouring parameters

RO , ) \ .
TR R AR R
L 35 0.5 7 0. 006 1.2
iH % 60 0.6 7 0.009 1.9
JR 45 0.5 7 0.010 1.8
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Table 2 Parameter design values of surface layer
of LID facilities
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Table 5 Cost reference values of LID facilities
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Table 6 Simulation results of flood peak discharge, TSS discharge and runoff coefficient at different design rainfall return periods

L (m - <) 155 HpiL /g RIRK

UE S
P=2a P=5a P=10a P=20a P=2a P=5a P=10a P=20a P=2a P=5a P=10a P=20a
PR 3.70 4.82 5.72 6.59 160.470 169.644 175.719 180.919  0.787 0.822 0.841 0.857
FEI 2.64 3.48 4.16 4.80 110.654 118.424 123.294 127.867 0.625 0.687 0.724 0.757
EI 1.78 2.44 2.94 3.61 74.268 78.184  81.364 85.989  0.491 0.547 0.58 0.612
eIl 1.81 2.44 2.94 3.46 74.790 80.586 84.677 88.260  0.465 0.516 0.547 0.575
RN 1.45 1.98 2.54 3.44 61.184 65.288 68.470 72.536 0.418 0.476 0.513 0.550
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Fig.5 Simulation results of runoff changes at different rainfall return periods
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Table 7 Reduction rates of flood peak discharge and TSS discharge at different design rainfall return periods
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