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Parameters Optimization of Bioretention Pood Based on Central Composite

Response Surface Methodology Design
SI Yi-fang, ZHU Qin-yao, FENG Guo-guang, YE Xiao-dong
( Ningbo Urban Planning & Design Institute, Ningbo 315100, China)

Abstract; Hydrological model tests were employed to investigate the performance of bioretention
ponds by central composite response surface method, and a response prediction model of rainfall control
and peak change rate was established and then verified by statistical tests. Significance of each prediction
model was relatively high, and the test values were well fitted to the predicted values. At the same time,
parameter values for Ningbo City to achieve sponge city water objective were suggested. Based on the
optimization principles of effectiveness, economy and purposiveness, it was suggested that soil layer
infiltration rate, subsurface concave depth, design retention time and service area of the bioretention
facilities were 356 —400 mm/h, 135 —215 mm, 12 =24 h and 12 —20 times, respectively, and good
performance of the bioretention facilities was achieved under this condition.
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Fig.1 Schematics of typical bioretention system
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Fig.2  Simulation principle for bioretention in ICM Suds

control module
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Tab.1 Model parameters for bioretention
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Fig.3  Short duration rainfall hydrograph with 3-year return

period in Ningbo City
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Tab.2 Experimental design levels of chosen variables
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Tab.3  Optimization of rainfall control and peak change ratio
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