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Fig. 2 Daily variation of runoff into the sea during the wet and dry seasons in 2020
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Fig. 17 Surface salinity distribution of added model 2 in the
wet season
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Fig. 18 Surface salinity distribution of added model 2 in the
wet season
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Fig. 19 Surface residual current field of the initial model and added model 3
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Fig. 20 Spatial distribution of surface salinity in wet and dry seasons with no wind
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Abstract: The runoff into the sea in the Yellow River during the wet season in 2020 is more than twice the average
value of previous years, which will definitely lead to dynamic changes in estuarine dynamics and salinity distribu-
tion. Based on Finite Volume Community Ocean Model, this study simulates the diffusion of fresh water from the
Yellow River during the wet and dry seasons in 2020, as well as investigates the changes in the salinity distribution
of the Yellow River Estuary and Laizhou Bay and the effects of runoff modifications and gate changes on the
aforementioned diffusion. The model results are in good agreement with the observation results. The simulation
demonstrates that the direction of the tidal current in the northwest of the Yellow River estuary is along the shore-
line, reciprocating in the northwest to southeast direction with the ebb and flow of the tide. Furthermore, the direc-
tion of the tidal current in the southern part of the Yellow River estuary, including Laizhou Bay, reverses from
northeast to southwest. The high velocity area is primarily focused around the Yellow River Estuary and the north of
Laizhou Bay, with speeds exceeding 0.5 m/s. A huge volume of fresh water from the Yellow River will flow into
Laizhou Bay due to the effect of residual current, and the area with a salinity of <27 psu accounts for ~1/4 of the
entire Laizhou Bay during the wet season. The change in runoff primarily influences the diffusion area of a plume,

while the change in the gate will change its diffusion direction.
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