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Abstract: The Ganjiang Estuary Main Tributary Hub project is a core initiative aimed at improving waterway
transportation along the Ganjiang River. To evaluate the impact of downstream drainage pumping stations on
navigation water flow conditions, a two-dimensional hydrodynamic model is established. Different upstream inflow

conditions are selected during the dry season(500—5 000 m’/s)and flood season(5 500 m’/s)to simulate and analyze
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the flow field evolution characteristics before and after drainage. The results show that the drainage operations at the
Fengchan drainage pumping station have a significant impact on the flow field, leading to an increase in the number
of recirculation zones and a reduction in the size of individual recirculation areas. The impact of drainage operations
at the Lianwei drainage pumping station is mainly confined to the drainage channels and riverbanks, with relatively
minor effects on the navigation channel flow field. The flow velocity changes caused by the drainage of the drainage
pumping station are relatively small, with a maximum amplitude of about 0. 10 m/s and an impact range of about
200-350 m, and the impact range decreases with the increase of the outer flow rate. After the water spreads onto the
floodplain, the impact of drainage operations on the hydrodynamics of the river channel is significantly reduced. The
impact of drainage on navigation water flow conditions is limited and will not have significant adverse effects. The
results of this study can provide valuable support for ensuring the navigational safety of the downstream channel of
the main tributary hub in Ganjiang estuary.

Keywords: Ganjiang River; drainage pumping station; drainage; navigational flow condition; numerical simu-

lation
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Fig. 1 Layout of main tributary hub project (unit: m)
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Tab.1 Design structure of Fengchan and Lianwei drainage pumping stations
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Fig. 2 Satellite image of the waterside of drainage pumping stations
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Fig.3 Main tributary hub model
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Tab.2 Conditions of water level monitoring stations
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Fig. 4 Verification of flow velocity at each cross-section measurement points under medium water conditions
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Fig.7 Comparison of flow field before and after drainage at Fengchan drainage pumping station
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Fig.9 Contour map of flow velocity difference before and after drainage near drainage pumping stations under
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Tab.3 Flow velocity extremes before and after drainage under the current plan

SN R/ L3 BWHE/(mes™") Y/ (mes™) BE R/ (mes™")
(m'-s7h) GFHU SR HEsy AR G iR ARy X ThdkE Aads wE
max 0. 36 0.39 0.03 0.34 0.37 0.03 0.12 0.13 0.02
500
min 0 0 0 0 0 0 -0.15 -0.16 -0.01
max 0.57 0. 60 0. 05 0.55 0.58 0. 05 0.16 0.17 0.03
1 000
min 0 0 -0.02 -0.02 -0.01 -0.01 -0.21 -0.21 -0.02
max 0.81 0. 83 0.03 0.79 0.81 0.03 0.32 0.33 0.02
2 000
min 0 0 -0.03 0 0 -0.04 -0.26 -0.26 -0.02
max 1.09 1. 12 0. 05 1.07 1.09 0. 05 0.39 0.41 0.02
3 000
min 0.02 0.02 -0.02 -0.01 -0.01 -0.02 -0.31 -0.31 -0.04
max 1.54 1.56 0.03 1.51 1.53 0.02 0.35 0.36 0.01
5 000
min 0. 06 0. 05 -0.01 0 0.01 -0.01 -0.35 -0.35 -0.01
max 1.47 1.46 0.03 1.43 1.43 0.03 0.28 0.29 0.10
5 500
min 0.26 0.15 -0.21 0.25 0.15 -0.19 -0.31 -0.32 -0.04
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Fig. 10 Maximum lateral flow velocity of each cross-section measurement point
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