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Fig. 1 Location of the Qijiang River
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Fig. 2 Model generalization scope
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Tab. 1 Statistical results of model fit
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éjﬁ—i/_l—*g*/]—\‘ >, > » -5 . > >- -
YT AP VEIRI P UG YT9RT ARV P
RMSE 0.08 0.08 0.08 0.08 0.08 0.08
R? 0.94 0.96 0.94 0.92 0.97 0.92
MAE 0.08 0.08 0.08 0.08 0.08 0.08

kPRI 013 0.11  0.11  0.12  0.11  0.11
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Fig. 4 Water level calibration results of each section
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Fig. 5 Water level verification results of each section
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Tab. 2 Main calibration parameters of NAM module
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Fig. 7 Water level process of the Yuanfeng Bridge section during orange rainstorm lasting for 3 h
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Fig. 8 Water level process of the Yuanfeng Bridge section during orange rainstorm on May 4
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Fig. 9 Water level process of the Yuanfeng Bridge section during red rainstorm lasting for 3 h
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Fig. 10 Water level process of the Yuanfeng Bridge section during red rainstorm on June 3
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Tab. 4 Energy consumption of pumping station under different scheduling schemes
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Simulation and Analysis of Joint Dispatching of Pumping Stations in Tidal River Network
Area Based on MIKE-NAM Coupling Model

CHEN Yechao', LIU Shanxia®*, LI Xiaokun®, XIONG Jia*
(1. Zhongshan City Dike Management Center, Zhongshan 528499, China; 2. Pearl River Hydrology and Water Resources Survey

Center, Guangzhou 510060, China; 3. Huai'an Water Conservancy Survey and Design, Huai’an 223001, China)

Abstract: Against the backdrop of global climate change, extreme rainfall events have become increasingly frequent, posing significant
challenges to the flood control management of urban river networks. This paper focused on the atypical flood control scenario where
sudden rainfall occurs in river channels without the implementation of water level pre-lowering measures and conducted in-depth
simulation and optimization research on the joint dispatching scheme of multiple pumping stations. Given the widespread lack of
measured runoff data in tidal reaches, this paper constructed a rainfall runoff and hydrodynamic model for the Zhongshun Embankment
based on the MIKE11-NAM model. In the model, pump stations were set through the MIKE11 SO module to schedule the pump station
and control the drainage volume. According to the current gate-pumping station dispatching method of Zhongshun Embankment, water
level pre-lowering measures were generally carried out in advance upon receiving notifications of severe rainfall forecasts (orange
rainstorm warning signal or above). By taking into account the water conservancy and flood control emergency response system of
Zhongshun Embankment and combining with the research objectives of this paper, the rainfall simulation scenarios in this paper mainly
focused on rainfall with grades below the red rainstorm level. This paper used the established model to simulate different pumping
station dispatching schemes under two rainfall scenarios: orange rainstorm and red rainstorm. Through the comparison of multiple
simulation groups, quantitative analysis was conducted from two dimensions: water level control effect and operation energy
consumption, so as to identify the optimal dispatching scheme of pumping stations under different rainfall intensities. The research
results show that, in view of the lag of runoff generation and confluence, as well as extreme rainfall, when no water level pre-lowering
measure is adopted for the Qijiang River: (D In the case of an orange rainstorm, at least two units of both the East River Pumping
Station and the West River Pumping Station need to be activated to meet the flood drainage demand. @) In the case of a red rainstorm,
at least four units of each of the two pumping stations must be turned on to satisfy the flood drainage requirement. 3) When
encountering rainfall above the red rainstorm level or extremely high instantaneous rainfall intensity, all units should be activated to
lower the water level of the Qijiang River to the minimum, so as to reserve sufficient channel capacity for subsequent water rise
processes and ensure flood control safety. The calculation results of this paper can provide scientific references and practical insights
for the actual dispatching and operation of pumping station projects in similar tidal reaches.

Keywords: MIKE-NAM model; pumping station; dispatching scheme; water level pre-lowering; Qijiang River
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