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Tab. 1 Characteristics of effective rainfall events monitored
IAg H 1 FEmi A BEMIDINT  EK CF¥ RN
5 ] /mm  /min  W¥ W@ KK/
1 2024-06-21 7.80 96. 00 0. 20 0.08 2.78
2 2024-07-05 3. 80 256.00 0. 40 0.01 3.04
3 2024-07-12 11.00 218.00 0. 80 0.05 6. 54
4 2024-07-19 9.40 51.00 1. 40 0.18 3.58
5 2024-07-24  78.00 328.00 1. 60 0. 24 2.48
6 2024-08-09  71.00 679.00 0. 40 0. 10 4. 46
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roof and asphalt road runoff
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The First Flush Characteristics and Determination of First Flush Volume for
Particulate and Dissolved Pollutants in Typical Urban Roof and

Road Stormwater Runoff
LIU Mo-han', ZHANG Wei'"'"'*, SUN Hui-chao, ZHANG He-qing2 , YU Jin-qi*,
WANG Ying", LIU Miao-miao'*, WANG Xuan'
(la. Beijing Engineering Research Center of Sustainable Urban Sewage System Construction and Risk Control;
1b. Key Laboratory of Urban Stormwater System and Water Environment, Ministry of Education; 1c. Beijing Energy
Conservation & Sustainable Urban and Rural Development Provincial and Ministry Co-construction Collaboration
Innovation Center, Beijing University of Civil Engineering and Architecture, Beijing 100044, China;
2. China State Construction Engineering Group SCIMEE Sci. & Tech. Co., Ltd. , Chengdu 610045, China)

Abstract: To clarify the first flush characteristics of particulate and dissolved pollutants in urban roof and road runoff
and to scientifically determine the first flush volume (V) , this study investigated the typical cement roof and asphalt
road runoff in Beijing using the M (V) curve method. The approach involved calculating average pollutant concentrations
in specified runoff increments during rainfall events to assess water quality variations, quantify Vs and evaluate corre-
sponding runoff pollution control effectiveness. The results show that the pollution levels of particulate and dissolved
chemical oxygen demand (COD) and phosphorus in runoff from asphalt road are significantly higher than those from ce-
ment roof (p<C0.05), but no such significant difference is observed for particulate and dissolved nitrogen. Particulate
pollutants in cement roof runoff exhibit a stronger first flush phenomenon, whereas the first flush phenomenon of dis-
solved pollutants is more pronounced in asphalt road runoff. Except for the pollution indicators with weaker first flush
phenomenon, there are significant differences between Vi of COD, total nitrogen (TN), and total phosphorus (TP) and
their particulate or dissolved indicators. According to the current national standard, the first 3 mm of runoff shall be dis-
carded, cement roof and asphalt road can achieve SS pollution control rates of (65.26+32.40) % and (65.43+23.81) %,
respectively, and COD pollution control rates of (58.17+32.49) % and (59.06+31.48) % , respectively. Higher runoff
pollution control results will be obtained if V; is determined based on actual monitoring data. The findings will provide
reference for implementing targeted control strategies and methods for particulate and dissolved pollutants in urban storm-
water runoff.

Key words: first flush; runoff pollution; cement roof; asphalt road; particulate; dissolved





