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Multi-objective Design Optimization and Engineering Practice of Storage-

type Ecological Filters
BAO Ziwei, WANG Lei, TONG Kai, ZHENG Hongfu
(1. China Design Group Co., Ltd., Nanjing 210000, China; 2. Sino—Singapore Nanjing Eco Hi—Tech
Island Investment and Development Co., Ltd., Nanjing 210000, China)

Abstract: Aiming at the multi-objective coordination challenges, such as intermittent discharge of urban
initial rainwater with high pollution load, continuous discharge of river water with low pollution load,
and rainwater flood regulation and storage , taking the Sponge Park of Sino—Singapore Nanjing Eco—tech
Island as an example, the optimization design research is conducted on storage—type ecological filters.
The combination of “sedimentation — storage — filtration — purification” process and the “high-level +
low—level” filters is adopted. By setting multiple water storage depths, the storage space of the tank is
maximized. A multi—condition coordinated operation mode is constructed in combination with the process
characteristics. The operation monitoring results show that the effluent quality of the storage—type
ecological filters stably meets the Quasi—Class Il Standards for surface water. The drainage capacity is
upgraded from a once—in—3-year standard to a once—in—10-year standard, and the annual rainwater
reuse volume is about 30 000 m®. This design significantly improves the water system resilience of the
ecologically sensitive area, realizes the multi—functional integration of rainwater flood regulation, water
purification and landscape science popularization, which can provide technical reference for similar
projects.

Keywords: ecological filter; initial rainwater; purification technology; multi-objective optimization
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