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Rainfall-runoff Pollution and LID Control Effect in Campus

Area Based on SWMM Simulation
ZHOU Minglai' , PAN Lu*, LI Zeshi', LIU Ruifen'
(1 Hubei Key Laboratory of Ecological Restoration of River-lakes and Algal Utilization ,
School of Civil Engineering » Architecture and Environment ,
Hubei Univ. of Tech., Wuhan 430068, China ;

2 Wuhan Pengsen Environmental Technology Limited Com pany, Wuhan 430000, China)
Abstract: As an important city located in the Yangtze River Economic Belt, it is of great significance to im-
prove water quality of Wuhan city’s river flowing into the Yangtze river for protecting the Yangtze main
stream. With the gradual control of point source pollution, the impact of non-point source pollution on the
urban water environment becomes increasingly prominent. In order to study the effect of rainfall-runoff
pollution load and corresponding control measures on the urban water environment of Wuhan city, this
study took the Hubei University of Technology and Xunsi River in the Wuhan South Lake drainage area as
an example. Based on monitored rainfall-runoff dynamics of different land uses in the campus under differ-
ent rainfall events, SWMM (Storm Water Management) model was constructed for the campus and rain-
fall-runoff pollution loads of typical years were simulated. After that, a scenario of transforming the cam-
pus into the sponge zone by setting different LID (Low Impact Development) measures was also evaluated
and rainfall-runoff pollution load reduction for Xunsi River was assessed. The results show that the annual
rainfall-runoff pollution load from the campus is different in typical years, that is, wet year=> normal year
> dry year. The rainfall-runoff pollution loads of TSS, CODMn, TN and TP from the campus are 42.64
ton, 12.24 ton, 1.24 ton and 0.058 ton, accounting for 22.17%, 11.09%, 1.43% and 0.67% of the domes-
tic sewage discharge from the campus, respectively. After the implementation of LID measures such as
green roof, permeable pavement and bioretention in the campus area, for 1-year 2-hour and 10-year 2-hour
rainfall events, pollution load reduction rates of pollutants are 42.31% ~43.95% and 30.61% ~36.63%,
respectively. The higher pollution load reduction rate for the 1-year 2-hour rainfall event is due to a higher
rainfall-runoff volume reduction rate (43.23%).

Keywords: rainfall-runoff; pollution load; Storm Water Management Model; Low Impact Development
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