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Attenuation rule of rainwater pollutant concentration on slab roof after split-flow of first flush runoff / HU
Liangyu' , RONG Guiwen'”, WANG Xing' , MENG Xi' (1. College of Earth and Environment, Anhui University of Science
and Technology, Huainan 232001; 2. College of Water Conservancy and Hydropower Engineering, Hohai University,
Nanjing 210098, China)

Abstract: In order to study the variation law of the pollutant mass concentration of roof rainwater under different rainfall
recurrence periods after split-flow of first flush runoff, taking the slab roof as an example, the 3 mm initial drainage depth
was adopted, and the runoff model of slab roof was constructed based on the storm runoff management model. The
attenuation law of pollutant concentration of roof rainwater in different rainfall recurrence periods was simulated and analyzed
by using the measured pollutant concentration in rainwater collection tank. The results show that the pollutant mass
concentration attenuation process includes three periods : rapidly-reducing period, transitional period and stable period, and
the curve of pollutant mass concentration attenuation follows a ExpDecl function with a correlation coefficient of 0.93. On
the same kind of pollutant, the stable pollutant mass concentration in the collection tank decreases with the increase of the
rainfall recurrence period.

Key words: rainwater collection; slab roof; runoff pollution; storm water management model; attenuation rule
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different recurrence periods
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Table 1 Cumulative model parameters of saturation function

V59 R ERBE/ (kg - hm™?) LA H AL/ d
COD,, 60. 0 7
NH;-N 2.0 7

TP 0.3 7

R2 BRRHARIEESH

Table 2 Erosion model parameters of exponential function

550 LU ES ¢ mhlERC EHEERR %
CODy, 0. 005 1.7 70
NH;-N 0.004 1.5 70

TP 0.015 1.8 70
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Fig.4 Simulation results of pollutant mass concentration

under different rainfall recurrence periods
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Table 3 Attenuation curve parameters of pollutant mass concentration under different rainfall recurrence periods

Yo b h R?
HEHM/ a
0Dy, NH;-N TP CODy,  NH;-N TP CODy,  NH;-N TP CODy,  NH;-N TP

1 13. 89 2.62 0.18 98.28 3.08  440.71 29.97 47.25 10.63  0.96734 0.98079 0.95420

2 13.10 2.59 0.17 190.30  4.49  685.23  24.54 41.13 10.00  0.95918 0.97474 0.9638

3 12.33 2.56 0.16  2058.00 5.86  624.56 14. 84 37. 41 10.15  0.94769 0.97100 0.9657

5 11.85 2.50 0.15  3392.10 6.90  613.41 13.42 34.93 9.70  0.94221 0.96609 0.96342
10 11.43 2.43 0.14  1086.10 9.05  947.19 15.92 31.28 9.36  0.94633 0.96048 0.961 12
20 11.03 2.37 0.13 1725.69 12.52  867.96 14. 41 27.72 9.33  0.94116 0.95695 0.95880
50 10. 81 2.29 0.12 718. 76 9.88  525.77 16. 55 28. 83 9.61 0.93222 0.95173 0.94344
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