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Control effects of low impact development in urban area on rainwater nitrogen
pollution: Case study of the pilot area of sponge city construction in Ningbo

BI Junpeng'?, CHENG Junrui’ , WANG Kan'?, XU Yujie’, WANG Yang’
( 1.Ningbo University-University of Angers Joint Institute, Ningbo University, Ningbo 315211, China;
2.School of Civil and Environmental Engineering, Ningbo University, Ningbo 315211, China )

Abstract: To evaluate the environmental effects of the approaches of low impact development on the rainwater
runoff volume and pollution loads of ammonia nitrogen (NH;3-N), nitrate nitrogen (NO3-N), and total nitrogen
(TN), a SWMM model is developed for the sponge city construction pilot area of Ningbo, China. After model
calibration and validation, the impacts of 16 alternative management strategies are studied under different
rainfall intensity. The results show that the reduction rates of rainwater runoff volume for the four scenarios of
bio-retention facilities, four scenarios of permeable pavements, and eight scenarios of the combination of
bio-retention and permeable pavements are in the range of 3.41%—41.83%, 1.08%—27.77%, and 5.59%-51.13%,
respectively. The unit-area pollution loads of the selected nitrogen pollutants and their reductions caused by low
impact development are related to the area of the facilities and rainfall intensity. The reduction effects of
bio-retention facilities on the runoff volume and the pollution loads is slightly stronger than that of the permeable
pavements. Under the light rainfall event of lower than 10 mm, low impact development could result in high
reduction rates for various nitrogen pollutants. When the rainfall intensity increases, the reduction rates of runoff
volume and unit-area pollution loads decrease. Nevertheless, the reduction amount of pollutants during the
rainfall events turns out to be still large. If the area of low impact development in the pilot area of sponge city
construction in Ningbo covers 7.08 km?, the pollution loads of NH;-N, NO5-N, and TN can be reduced by higher
than 28.62%, 32.42%, and 24.82%, respectively, comparing with those before the commencement of the project.
Key words: SWMM model; low impact development; rainwater runoff; nitrogen pollutants; reduction rate



