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Fig. 1 The connotation of sponge city
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Tab. 1 Functions and characteristics of each LLID measure
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Fig. 2 Hydrological process of LID facilities with different spatial allocation
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Tab. 2 The details of the research on the optimization layout of LID facilities
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Fig. 3 Functional zoning of main urban area in Jinan City
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Tab. 3 Land use composition and LID setting of

Huangtaigiao catchment
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Tab. 4 Main parameters and cost settings of LLID measures
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Tab. 5 LID optimization scenario settings
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Fig. 4 Optimization simulation results of each scenario with a recurrence period of 1 year
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Tab. 6 The LID setting ratio of each scenario with a recurrence period of 1 year %
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LID optimization layout facilities in sponge city.

A case study of Huangtaiqiao catchment in Jinan City
XU Zongxue!'?, LI Peng'?, CHENG Tao®
College of Water Science , Beijing Normal University ,Beijing 100875,China; 2. Beijing Key Laboratory of Urban

Hydrological Cycle and Sponge City Technology ,Beijing 100875, China; 3. Guangdong Research

Institute o f Water Resources and Hydropower ,Guangzhou 510635, China)

Abstract: With the development of global urbanization, cities have been severely threatened by the negative hydrological effects

of urbanization,and the healthy and sustainable development of cities is threatened in past decades. The concept of sponge city

was proposed under this background. The core of sponge city construction is Low Impact Development (I.LID). The research on

the optimal layout of LLID measures has received more attention. Domestic scholars began to pay attention to the research and

practice of LID at the beginning of this century. Currently,in the exploratory stage, there is still a lack of a complete theoretical

system for urban runoff control and LID optimization. Therefore, it is imperative to apply LID measures and optimization tech-

niques to the construction of sponge cities in large-scale urban watersheds.
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The connotation of sponge city was explained in both broad and narrow perspectives. The functional characteristics of com-
mon LID facilities were sorted out. The model tools,optimization algorithms and optimization target used in the field of optimi-
zation of LID facilities were summarized systematically. Typically, the models employed by researchers include SWMM, SUS-
TAIN, HEC-HMS and MUSIC, etc. The heuristic algorithms used in research are GA,NSGA-]| and PSO. Meanwhile, it was il-
lustrated that both the pattern of LID layout and the location of LID facilities had an impact on the urban hydrological process.

The present research on LID optimal layout should meet the requirements of the regional sponge plan. For this purpose, the
Huangtaiqiao catchment in Jinan City was selected as the study area. Using NSGA-[| algorithm and SWMM model, the multi-
objective optimization of the LID layout was carried out considering the cost of LID facilities and the control rate of flood fac-
tors. The optimization was carried out according to the division of functional areas and the proportion of LID facilities in each
functional area.

The result shows that: (1) When selecting different objective functions, the NSGA- ]| algorithm can more accurately give a
certain cost-effective LLID layout scheme, to further determine the most economical scheme and maximum reduction scheme un-
der the corresponding scenario,and can give the corresponding LID. The layout ratio shows good applicability, indicating that
the NSGA- [ algorithm is suitable for LID optimization layout in urban areas at the watershed scale. (2) The most significant
reduction effect on the total runoff is the permeable pavement in the residential area and the public facility area. The combination
of the permeable pavement in the residential area, the public facility area and the garden area and the green roof in the public fa-
cility area have the most significant effect on the delay time of the flood peak. The most significant reduction effect on flood peak
flow is the combination of permeable pavement and green roof in the public facility area.

This study is a preliminary discussion on sponge planning in large-scale urban watersheds to provide some reference for re-
search and engineering construction in this area.

Key words: sponge city; urban flooding; disaster mitigation measures;layout optimization; urbanization
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