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Simulation and analysis of urban waterlogging process characteristics under combination of staggered rainfall and
tidal peaks//Liu Yarong', Hou Jingming' , Zhang Rongbin', Huang Yu', Wu Xinlei’, Han Ying’( 1. State Key Laboratory
of Water Engineering Ecology and Environment in Arid Area, Xi’ an University of Technology; 2. Ningbo Big Data
Investment & Development Co. , Lid. ; 3. Weinan City Landscaping Department )

Abstract: To investigate the influence of rainfall and tide superposition on the process of urban waterlogging in coastal
cities, the GPU accelerated surface water flow and transport ( GAST) model coupled with the storm water management
model (SWMM) was used to simulate the characteristics of urban surface water accumulation and the process of pipe
network drainage in the central urban area of Haishu District, Ningbo City, under different combination scenarios. The
results indicate that the scenario with the largest peak waterlogging area occurred under a 50-year return period, high tidal
level, and rainfall peak preceding the tidal peak, where the peak waterlogging area reached 119 800 km*, 1.2 times the
minimum area. The peak waterlogging area under overlapping rainfall and tidal peaks was consistently smaller than under
staggered peaks. Under the same return period, the peak flow rates at typical outlets I, I, and Il were significantly
higher during high tidal levels compared to typical tidal levels, and the peak flow rates at all three outlets increased with
higher return periods, with their peak occurrence times advancing gradually. The overlapping of rainfall and tidal peaks
significantly reduced the peak flow rates at the outlets, with the greatest reduction observed under the 50-year return period
scenario.

Key words: combination of staggered rainfall and tidal peak scenario; urban waterlogging; two-dimensional hydrodynamic

model ; boundary condition; Ningbo City
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