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Simulation Analysis of Effectiveness of Sponge City Measures Based on SWMM Model : Case
of a Sloping Landform Community

WENG Shichao”
( China United Engineering Co. , Lid. , Hangzhou 310052, China)

Abstract [ Objective ] Sponge city construction is a new urban construction model promoted in China, aimes at solving the problem
of urban rainwater and flood management. In order to fully use the advantages of different types of sponge city measures in the process
of sponge city construction, it is an urgent demand to explore the impact of different combinations of sponge city measures on rainwater
runoff in the construction area. [ Methods] A newly hillside residential area in Hangzhou was selected, the SWMM model was
generalized according to topography, rainwater pipe network distribution, site slope and green space. The influence of different models
of sponge city scheme on design rainfall hydrological and water quality processes in different return periods was studied in this paper.
[ Results| The simulation results showed that; Under the condition of design rainfall with a return period of 0.5 years, the volume
capture ratio annual runoff under the low impact clevelopment ( LID) measure model had increased by about 40% compared to the
traditional model, and the annual runoff pollution control rate could reach about 80%. But when the design rainfall with a return period
was 10 years, the LID scheme had insufficient rainwater control ability for the area but when a large-volume reservoir was added to the
LID model, the peak flow could be greatly reduced and the peak flow rate can be delayed. [ Conclusion] Research has shown that
using LID scheme within a community can effectively control rainwater runoff and non-point source pollution during regular rainfall.
However, in extreme rainfall situations, the ability to control rainwater using only LID measures is limited, and it is necessary to add a
reservoir to effectively control rainwater. The research results can improve the technical support for sponge city design and
management.
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Tab. 6 Rainwater at Outlet under Different Return Periods
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