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Influence of LID adaptation on urban flooding and non-point source pollution // LEI Xiangdong', LAI
Chengguang'* >, WANG Zhaoli'?*, ZENG Zhaoyang', LIN Guangsi’, ZHAO Junwei’ (1. School of Civil Engineering and
Transportation, South China University of Technology, Guangzhou 510640, China; 2. State key Laboratory of Subtropical
Building Science, South China University of Technology, Guangzhou 510640, China; 3. Zhaoging Hengfa Agricultural
Technology Co. , Lid. , Zhaoging 526114, China)

Abstract; In order to explore the improvement effect of low-impact development( LID) measures on the urban rainwater-
runoff-pollution process, we took an area in Guangzhou as the research object and proposed four LID reconstruction
measures ( green roof, bioretention cell, permeable pavement, combination of three LID), and the SWMM model was
constructed to simulate and analyze the hydrological and water quality effects of the different LID reconstruction measures
under the five rainstorm recurrence periods. The results show that: under the single LID, the permeable pavement effect is
the best when the rainfall recurrence period is large. Under this scenario, the flood peak flow reduction rate, peak time delay
and total flow reduction rate have reached the maximum; In addition, combination of three LID has the highest total flow
reduction rate of 26. 12% ~ 34.40% ; Under a single LID, permeable pavement has the best effect on COD and NH,-N
concentration peak reduction and peak time delay; The combination of three LID have the highest reduction rates for COD and
NH;-N, Which is 50.51% ~ 60.83% and 53.16 % ~ 58.47% , respectively. The LID reconstruction measures have reduced
urban flooding, COD and NH;-N to varying degrees, and the combination of LID reconstruction measures has the best effect.

Key words: SWMM model; low impact development; non-point source pollution; rainstorm flooding
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Table 1 Parameter setting of LID reconstruction measures
LID
y /
i (mm-h™!) /mm
200 0.2 0.15 1 0 0.5 50
20 0.2 0.25 0. 002
20 0 0.11 1 0 0.5 6
LID
/
/mm (mm - 1) /mm
200 0.2 500 0
20 0.6 0.35
250 0.43 500 0
LID
/
/mm (mm - h-1) /mm
500 0.18 0.1 0.03 3.6 10 200
300 0.18 0.15 0.03 18 50 100
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Table 3 Statistical results of hydrology of five design rainstorms
02 02 Y
/a /(m® s /min /% /%
0.5 122.71 115 52
1 150. 07 111 57
2 180. 91 105 61
5 213. 61 100 63
20 247.91 96 67
0.5 114. 24 114 50 21.67 5.85
1 137.70 106 55 20. 96 5.45
2 165.55 107 58 19.27 5.04
5 203.92 99 61 17.55 3.44
20 227. 06 94 66 16. 24 3.64
0.5 103. 36 121 50 29.38 14.98
1 123. 15 107 52 27.96 13.53
2 155.17 107 56 24. 56 12. 60
5 180. 51 108 62 20.73 10. 57
20 218.53 102 63 18. 80 8. 89
0.5 98. 81 125 46 35.36 15. 48
1 125.61 110 51 35.38 14.39
2 155.93 107 55 34.18 14.12
5 189. 19 102 60 33.18 13.3
20 211.02 106 62 32.71 12.83
0.5 72.10 139 37 69. 29 34.40
1 92.94 124 42 67. 88 31.96
3 LD 2 117.42 119 43 66. 63 30. 35
5 144. 14 122 52 63. 90 27.93
20 174. 42 109 56 61.21 26.12
, 5 s , 0.5a , 02
, . 122. 71 m*/s,4  LID
,3 LID :3 LID .
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Fig.7 Changes of COD concentration at the maximum discharge outfall under different reconstruction measures
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Table 4 Statistical results of water quality of five design rainstorms
02 COD 02 COD 02 02
P / oD o NH;-N NH;-N NH; N o
(mg- L") /min /(mg - L7") /min
0.5 225. 64 53 5.53 50
1 229.92 52 5.24 49
2 232.65 52 5.00 48
5 233.04 51 4.78 45
20 232.27 51 4.70 43
0.5 198. 02 54 18.91 4.72 50 20.22
1 201. 74 53 17. 66 4.49 49 19. 80
2 203. 21 52 16. 66 4.29 48 19.13
5 202. 28 51 15.35 4.13 45 17. 66
20 201. 02 51 15. 68 4.08 43 17.59
0.5 200. 99 54 23.06 4.80 50 24.94
1 205. 11 53 22.13 4.58 49 24.35
2 206. 80 52 21. 64 4.38 48 23.83
5 207. 15 52 20.97 4.23 46 22.80
20 206. 44 51 20. 60 4.16 43 21.98
0.5 140. 83 56 35.09 3.37 51 35.12
1 144. 44 55 32.86 3.26 50 34.41
2 146. 53 54 31.32 3.15 50 33.75
5 147. 61 53 29. 64 3.04 48 32.43
20 147. 14 52 28. 88 2.97 47 31.43
0.5 115.17 56 60. 83 2.70 52 58.47
1 118.75 55 57.58 2.63 51 57.22
3 Hb 2 120. 71 55 54.94 2.54 50 56. 16
5 121.63 54 52.07 2.44 49 54.45
20 121. 56 53 50. 51 2.38 47 53.16
COD  NH,-N 3min(P=0.5a) 3min(P =
s la) 2min(P =2a) 2min(P=5a) 1min(P =
COD  NH;-N , 20a), NH;-N
s COD Imin(P=0.5a) 1min(P=1a) 2min(P=2a),
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