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Control effect of low impact development measures on rainwater runoff / HUANG Guoru'** | ZHAO Xiaoying® , MAI
Yepeng' (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. Guangdong Engineering Technology Research Center of Safety and Greenization for Water Conservancy Project,
Guangzhou 510640, China; 4. School of Architecture, South China University of Technology, Guangzhou 510640, China)
Abstract: In order to understand the control effect of low impact development ( LID) measures on rainwater runoff in
practical application, the permeable pavement and green land in the Tianhe Smart City of Guangzhou City are selected to
carry out field monitoring. Twenty and eleven rainfall runoff data are separately selected to analyze runoff reduction in
permeable pavement and green land, respectively, and two rainfall water quality data are selected to analyze pollution
removal in permeable pavement and green land. It is showed that the runoff reduction rate of permeable pavement and green
land is increased with the increase of antecedent dry period ( ADP), while it decreases with the increase of rainfall
duration, rainfall and maximum rainfall intensity. If the rainfall is small, the runoff reduction rate of green land is larger
than that of permeable pavement, while the rainfall is large, the opposite is true. The ADP is the longer, the pollutants
accumulated on the surface and washed into the rainwater runoff is the more, and the pollutant concentration of permeable
pavement and green land rainwater runoff is the higher.
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Fig.1 Runoff process of permeable pavement under four typical rainfall events
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Table 1 Rainfall characteristics and runoff reduction rates of permeable pavement under various rainfall events

R l‘%‘?ﬁm At/ Kk 2t/ MR8, PR/ TR/ ﬁ7k%%ﬁ£ éﬂ(%‘ﬁ‘%ﬁ ﬁjﬁiiﬁ'ﬂ
min mm d (mm - min™")  (mm - min~")  E/m’ T/ mm W %o
20180502 26. 00 24. 80 1.10 0.95 1. 80 7.00 7.00 71. 80
20180507 159. 00 77.20 0.10 0.49 2.40 34.01 34.01 55.90
20180514 61.00 29. 60 1.40 0.49 1. 80 11.27 11.27 61.90
20180517 41. 00 9.20 3.70 0.22 0. 40 1.79 1.79 80. 50
20180530 44.00 29.00 2.80 0. 66 2.80 10. 08 10. 08 65.20
20180601 39. 00 13. 40 2.20 0. 34 1.20 4.00 4.00 70. 20
20180602 96. 00 29.20 0. 80 0.30 1.20 11. 89 11. 89 59.30
20180622 91.00 29. 80 6.00 0.33 2.40 9.80 9.80 67.10
20180625 140. 00 49. 40 1.30 0.35 2.00 21.97 21.97 55.50
20180626 14. 00 9.20 0. 60 0. 66 1.60 2.56 2.56 72.20
20180702 48.00 15.20 6.00 0.32 1.00 3.57 3.57 76. 50
20180703 18. 00 7.60 1.00 0. 42 1.20 1.37 1.37 81.90
20180723 29.00 7.80 4.00 0.27 1.60 1.05 1.05 86. 50
20180724 49. 00 15. 60 0.70 0.32 1. 60 8.39 8.39 46.20
20180731 51.00 9.40 0. 80 0.18 0. 80 3.17 3.17 66. 20
20180807 20. 00 14. 80 4.20 0. 74 1. 60 5.30 5.30 64. 20
20180810 71.00 7.80 3.00 0.11 2.00 3.24 3.24 58. 40
20180828 110. 00 25. 60 0.20 0.23 1.40 14. 84 14. 84 42.00
20180907 105. 00 90. 60 0.90 0. 86 2.80 45.75 45.75 49.50
20181016 82.00 27.00 6.00 0.33 1.20 17.25 17.25 36. 10
- E 64.70 26. 11 2.34 0.43 1. 64 10.92 10.92 63. 36
bR 41.13 22.64 1.83 0.23 0. 63 11.57 11.57 13. 41
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Fig.2 Relationship between different rainfall characteristics and runoff reduction rate of permeable pavement
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Fig.3 Runoff process of green land under four typical rainfall events
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Table 2 Rainfall characteristics and runoff reduction rates of green land under various rainfall events

We Tk R T 7 B/ Rk 2/ L=t A < [ BRI/ BEKERETS  BKEIER RV I
I min mm d (mm + min -1 ) (mm * min -1 ) ‘]ﬁi/m3 Wi/ mm U2 %
20180626 14 9.2 0.6 0.66 1.60 0.68 1.95 78.8
20180703 18 7.6 1.0 0.42 1.20 0.25 0.73 90. 4
20180719 2 4.0 6.0 0.13 0. 60 0.14 0.39 90.2
20180723 (1) 29 7.8 4.0 0.27 1.60 0.19 0.54 93. 1
20180723 (2) 65 20.2 0.1 0.31 1.80 2.17 6.19 69. 4
20180724 49 15.6 0.7 0.32 1.60 2.47 7.07 54.7
20180818 139 13.0 0.5 0.09 0.40 2.21 6.30 51.5
20180907 105 90. 6 0.9 0.86 2.80 24. 56 70. 16 22.6
20181010 195 18.6 13.0 0.10 1.00 2.96 8.47 54.5
20181016 82 27.0 6.0 0.33 1.20 2.96 8.47 68.6
20181017 340 31.6 1.0 0.09 0. 60 6.72 19.21 39.2
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b 97.99 24.2 3.96 0.25 0.68 7.04 20. 11 22.7
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Fig.4 Relationship between different rainfall characteristics and runoff reduction rate of green land
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Table 3 Variation of pollutantsconcentration in permeable pavement and green land under rainfall event 20180703

LID $51s . p(SS)_/] p(B0D57>/ p(CODMiW p(TP)_/] p(TN)_/] p(NHz-l\j)/
(mg-L7") (mg - L I) (mg - L l) (mg-L7") (mg-L7") (mg - L I)

12.54 8 4.1 3.7 0. 06 0.70 0.230

13 .04 21 2.9 2.8 0.05 0. 80 0. 149

HKE%E 1309 4 3.2 3.0 0.06 0.61 0.235

13.14 13 3.9 3.3 0. 05 0.79 0.199

1319 6 3.5 3.3 0. 06 0.77 0. 308

1250 35 6.5 5.8 0.05 1.10 0. 521

1300 38 8.3 7.1 0.02 0. 69 0.388

13.05 9 6.0 5.1 0.02 0. 74 0.416

53

13:10 7 5.8 5.0 0. 06 0. 60 0.396

13:15 6 6.2 5.3 0. 04 0.72 0.355

1320 5 5.9 5.1 0.02 0. 61 0.198

R4 20180723 37 R BEMIBKFEMEMRRTRYRERETUTE

Table 4 Variation of pollutants concentration in permeable pavement and green land under rainfall event 20180723

b p(5)/ p(BODS)/ p(CODy, )/ p(T)/ p(TY)/ PN, N)/
(mg-L7") (mg- L") (mg - L71) (mg+L77) (mg-L7) (mg-L7")
12:05 421 33.6 26.4 0.14 3.72 2.40
12:10 63 9.9 7.9 0.09 3.32 2.12
1215 81 7.7 6.9 0.16 3.30 1. 94
AR 12:20 78 11.0 9.4 0. 09 3.42 1.88
12.25 66 12. 4 9.2 0.09 1.92 1.70
12:30 107 13.8 7.9 0.10 1.37 1.23
1205 42 28.3 20.2 0.13 3.81 2.26
5311 12:10 136 22.0 19.8 0.12 2.25 2.20
12.22 41 14.0 13.3 0.11 2.44 2.17
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Table 5 Water quality characteristics of permeable pavement and green land under various rainfall events

20180703 Ik FTH

20180723 37K &R

5 B g} B Lk b
EMC/ Ve EMC/ ¥y EMC/ W EMC/ Ve
(mg- L") it/ g (mg-L™") T/ g (mg- L") T/ g (mg- L") Ffif i/ g

SS 12. 200 16.71 29. 400 7.35 138. 300 145.22 67. 500 12. 83
BOD4 3.570 4.89 6. 950 1.74 15. 380 16. 15 21.030 4.00
CODy, 3.290 4.51 6. 050 1.51 11. 110 11. 67 17. 420 3.31
TP 0. 056 0.08 0. 037 0.01 0. 108 0.11 0. 120 0.02
TN 0. 727 1.00 0.873 0.22 2.433 2.55 2. 851 0.54
NH;-N 0.202 0.28 0. 446 0.11 1.748 1.84 2.209 0.42
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