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Simulation on influence of regional rain-flood control effect under different combinations of LID measures /ZHOU
Xin, GAO Yuqin, WU Di( College of Water Conservancy and Hydropower Engineering, Hohai University, Nanjing 210098 ,
China)

Abstract: To study the effect of regional rain-flood control under different combinations of LID measures, a storm water
management model is established by taking a region in Yuhuatai District, Nanjing as the study subject. Four combinations
of LID measures are added to the model respectively to simulate and analyze the situations of surface runoff, node overflow
and pollutant discharge in the study region under the condition of two-year, three-year, five-year, and ten-year rainfalls.
The results show that different combinations of LID measures could decrease surface runoff, mitigate node overflow and
reduce pollutant discharge in the study region. However, with the increase of rainfall recurrence period, the effect of rain-
flood control is reduced. Giving priority to green roof and permeable pavement, with appropriate proportion of biological
detention facilities, and the combination of rainwater garden facilities, have a better control effect on the rain-flood in the
study area combination of LID measures which includes many green roofs, many permeable pavements, a appropriate
proportion of biological retention measures and rainwater gardens has a better effect on the rain-flood control in the study
region.
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Fig.1 Sketch map of the study region
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Table 1 Basic data of the study region
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Fig.2 Sub-catchment division in SWMM of the study region
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Fig.3 Rainfall intensity curve under

different rainfall recurrence periods
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Table 2 Initial parameters values of pollutant

accumulation and erosion
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TSS 38 0.5 0.010 1.8

TN 0.75 0.4 0. 005 1.7

BE TP 0.27 0.4 0. 004 1.6
COD 21 0.5 0. 006 1.8

TSS 42 0.6 0.011 1.9

TN 0.95 0.4 0. 004 1.7

I TP 0. 38 0.4 0. 004 1.6
COD 29 0.5 0. 008 1.8

TSS 28 0.5 0. 008 1.6

. TN 0.55 0.5 0. 005 1.3
TP 0.11 0.4 0. 004 1.3

COD 13 0.5 0. 006 1.5
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Fig. 4

Calibration results of discharge and pollutant concentration at the end of drainage network
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Table 3 Simulation results of rainfall infiltration and surface runoff

ABE/mm i i/ mm
WS
P=2a P=3a P=5a P=10a P=2a P=3a P=5a P=10a
BN 6.671 6. 694 7.463 7. 606 45.597 51. 858 59. 863 70. 606
1 11. 113 11.221 11. 340 11.472 41. 866 48. 139 56.279 67.281
2 15. 430 16. 595 18. 057 20. 059 26. 845 30. 771 36. 885 45.332
3 14.010 14. 436 15.015 15. 847 32.744 37.835 44,347 54.090
4 12.707 12.993 13.373 13. 891 37.679 43,237 50. 392 60. 477
F4 THRERBERELSER
Table 4 Simulation results of node overflow situation
= Thi I A5EL Fe R i it R[]/ min
7 P=2a P=3a P=5a P=10a P=2a P=3a P=5a P=10a
BTN 5 6 9 12 <10 27 32.4 37.2
1 0 0 0 5 24.0
2 0 0 0 3 9.0
3 0 0 0 4 14.2
4 0 0 0 5 17.8

- 30 -



RS SRMHMEHRE
Table 5 Reduction rate of pollutant discharge

. R/ %
e A
FEL L HE2 HE3 ks
2 26. 1 69.6 60. 4 55.9
3 25.9 68.6 60.0 55.5
TSS
5 25.7 67.5 59.3 54.8
10 25.4 66. 6 58.2 53.8
2 11.2 64.0 51.3 44.7
3 10.6 61.8 49.1 42.6
TN
5 .9 58.8 46.9 40.7
10 .0 55.8 43.8 38.3
2 18.4 68.9 58.3 515
P 3 17.5 66. 0 56.0 48.8
5 14.9 63.0 54.0 48.3
10 14.1 65.4 58.2 53.6
2 16.9 65.9 54.7 49.2
3 16.5 64.4 53.4 47.9
COD
5 15.6 62.2 51.8 46.2
10 14.7 59.9 49.3 44.1
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