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System dynamics simulation of pollution concentration of
rainwater runoff on expressway

SHEN Jinxing'’, WANG Peifang'~’
(1. Key Laboratory of Integrated Regulation and Resource Development on Shallow Lakes, Minisiry of Education ,
Hohai University, Nanjing 210098 , China; 2. College of Civil and Transportation Engineering , Hohai University ,
Nanjing 210098, China; 3. College of Environment, Hohai University, Nanjing 210098, China)

Abstract; As for the pollution concentration of rainwater runoff on the expressway changed randomly and
complicatedly, a system dynamics model for pollutant concentration evolution in rainwater runoff was built to study
the influence of traffic flow characteristics, expressway characteristics, and rainfall event characteristics on the
pollution concentration of rainfall runoff. The simulation software, Anylogic, was applied to conduct fitting analysis
on sample data of 21 rainfall events on five expressways. Through the sensitivity analysis on the parameters of
rainfall duration, runoff depth, rain capacity, etc., the time-varying regularity of the pollution concentration of
rainwater runoff in different rainfall events was clarified. The results shows that the system dynamics model
proposed in this paper can simulate the changes of pollution concentration in the rainfall events accurately. In the
certain rainfall event with high intensity and short duration, the pollution concentration of rainwater runoff on
expressway is relatively high, which has great influence on the receiving water body along the expressway. There is

a positive correlation between the rainfall runoff depth and pollution concentration, and the max release
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concentration of pollution emerges earlier in the high rainfall runoff than in the low rainfall runoff. Therefore, in the

early stage of the rainfall event, the average pollution concentration of rainfall runoff can be significantly reduced if

reasonable control methods are adopted.
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