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Fig. 1 Location map of the study area
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Fig. 6 Rainfall intensity process curve
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Table 3 Summary of the drainage capacity of the overall current pipe network in the central urban area

X 3k &I pla HELR B Likm KB 5 /%
<1 47.0 22.6
1~2 26.6 12.8
Ok X 2~3 12.3 5.9
3~5 3.5 1.7
>5 118.6 57.0
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Table 4 Summary of the drainage capacity of the current pipe network in the central city sub—district

X 35k I p/a B JE Likm K L%
<1 226 153
1-2 14.7 9.9
Bl X 2~3 8.4 5.4
3~5 0.3 0.2
>5 101.8 68.9
<1 24.4 40.5
1~2 11.9 19.8
HEHIX 2~3 3.9 6.5
3-~5 3.2 5.3
>5 16.8 27.9
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Fig. 10 Assessment of the drainage capacity of the existing pipe network in the central city
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Fig. 11  Measured rainfall data for the year 2023
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Table 5 Comparison of higher and lower values of total annual runoff control rates for sub—catchments in the central urban area
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Table 6 Comparison of the total annual runoff control rate between the current situation in the central urban area and each key

area and after LID planning
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Fig. 12 Hengshui City 24h rainfall data for the first 30—year period
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Table 7 Criteria for classifying the risk of flooding
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Fig. 13 Distribution of standing water in the built—up area prior to the

installation of LID facilities
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Fig. 14  Distribution of locations with serious flooding in

built—up areas before the installation of additional LID facilities
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Table 8 Comparison of historical statistical inundation depths at eight severe flooding sites with modelled maximum

water depth values after the addition of LID

h) S D sR et B A7 B4 BEAR BB h/m BB LID J& by 97 mi AL e KK WA h/m
1 YSSLXL3623A 0.15 <0.05
2 YSHPXL2355A 0.10 <0.05
3 YSHPXL2441A 0.30 <0.05
4 YSZXDJ1002A 0.25 0.05~0.10
5 YSRMDL4155B 0.20 <0.05
6 YSSLDL4021C 0.20 <0.05
7 YSZXDJ1543A 0.15 <0.05
8 NS5211 0.30 <0.05
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Research on the effectiveness of Low Impact Development facilities in controlling stormwater

in Northern Plain Cities

YU Haoran', SHAO Weiwei', XIN Guangyi', LI Yuxing', YANG Zhiyong', QU Yao’

(1. State Key Laboratory of Water Cycle and Water Security, China Institute of Water Resources and Hydropower Research, Beijing 100038, China;
2. Cucde Environmental Technology Co. Ltd., Beijing 100032, China)

Abstract: The construction of Low Impact Development (LID) facilities has a significant impact on alleviating urban
waterlogging disasters. To study the effect of LID facility construction on rain and flood control in the northern plain
area, this paper constructs a Storm Water Management Model (SWMM ) based on the district as the base of the central
urban area of Hengshui city, analyzes the current pipe network flow capacity, and simulates and compares the rain
and flood control effects before and after the construction of LID facilities in the central urban area from the aspects of
annual total runoff control rate and flood risk. The simulation results show that the drainage capacity of the central part
of each area in the central urban area is relatively lower than that of the surrounding areas. More than 50% of the pipe
network has a good drainage capacity, but about 30% of the pipe network still needs to be renovated. After the con-
struction of LID facilities, the annual total runoff control rate in the central urban area has significantly increased to
76% , an increase of 14% compared with the development and construction before. The annual total runoff control rate
of each key district has reached more than 75%. By comparing the flood risk in the built-up area of the central urban
area under a 30-year return period 24-hour rainfall (cumulative rainfall of 195.7 mm) before and after the construction
of LID facilities, the flood risk area has decreased by 4.46 km” after the construction, and all 8 severe flood waterlog-
ging points that appeared before have been eliminated. The flood prevention standard area is about 71.59 km?, account-
ing for 93.3% of the built-up area, and the flood prevention standard area has reached the standard. The construction
of LID facilities in the central urban area can effectively cope with a 30-year return period of heavy rain.

Keywords: low impact development; stormwater control effectiveness; storm water management model; volume cap-

ture ratio of annual rainfall; flood risk analysis
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