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Abstract: A study was conducted on urban waterlogging in a specific area of Ningbo City using
GAST-SWMM coupled model under various scenarios of excessive rainfall patterns and varying discharge
outlet water levels. Rainfall patterns significantly influenced urban waterlogging situations. Specifically,
the single-peak rainfall pattern with a peak coefficient of 0.8 resulted in the largest inundation area. Under

free outlet discharge conditions and a 1 000-year return period, its maximum inundated area was 12%

E4¢TH: BERBAMEESFTHIE(52009104); BEAEEHESMEITRITUE (20236XLH-042); BRAXHBRKEESER
BhE A TIE (2022]C-LHJJ-09); REAEZHRIE (M-0427); FEBIBERNVERATEARFEIE
(DJ-ZDXM-2022-41); ;TE&KFITRHELIE (2023252DKT24)

BIEEE: EHEH E-mail: jingming.hou@xaut.edu.cn

+ 162 -



www. cnww 1985. com

%, 5 @@ A fedE o KALIT IR T N 3 69 R em %41 %

N

greater than that associated with the single-peak rainfall pattern having a peak coefficient of 0.2. Under
the single-peak rainfall pattern simulation with a rain peak coefficient of 0.8, variations in the water level
at the discharge outlet influenced the maximum inundation area associated with urban waterlogging.
When the water level at the discharge outlet rose from free outflow conditions to more than 1 m above the
outlet crest, the maximum inundation area across all return periods gradually increased by over 10%
compared to free outflow, rising from less than 1%. However, when the water level of discharge outlet
submergence was equal or lesser than 50%, the urban waterlogging area remained largely unchanged. An
increase in the water level at the discharge outlet did not necessarily result in a reduction in the drainage

capacity of the pipeline network. Under conditions where the elevated water level induced a moderately

% 21 #

full flow state within the pipeline network, the drainage efficiency could be enhanced.
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Fig.2 Temporal profile of the model rainfall pattern’s precipitation process
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Fig.3 Schematic of water levels at drainage outlet
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