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Fig. 6 Comparison of chlorophyll-a between model and remote sensing image
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Fig.7 Surface Eulerian residual current field in the vicinity of the Yellow River Estuary
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Fig. 9 Distribution of nitrate concentration before and after water and sediment regulation
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Fig. 10 Distribution of phosphate concentration before and after water and sediment regulation
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Fig. 11 Chlorophyll-a distribution before and after water and sediment regulation
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Numerical simulation of the effects of water and sediment regulation in the
Yellow River on suspended sediment concentration and plankton ecosystem
in the estuary and adjacent waters

XU Zeyu', ZHONG Wei', LIU Jianshi®, LIN Jun'**

(1.College of Marine Science and Ecological Environment, Shanghai Ocean University, Shanghai 201306, China; 2.Ocean
Press, Beijing 100161, China; 3. Engineering Research Center of Marine Pasture, Shanghai Ocean University, Shanghai
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Abstract: To study the water-sediment distribution and ecological environment changes in the Yellow River
Estuary during the 2021 water and sediment regulation period, and to explore the impact mechanisms of
water and sediment regulation on the hydrodynamics and ecological environment in the estuarine area, this
paper is based on the Finite Volume Community Ocean Model (FVCOM). A three-dimensional
hydrodynamic and ecological model for the Bohai Sea was established, and remote sensing data were used
to analyze the spatiotemporal variations of freshwater from the Yellow River, suspended sediment,
nutrients, and chlorophyll-a concentration during the water and sediment regulation period. The results
show that water and sediment regulation significantly altered the distribution and diffusion characteristics of
freshwater and suspended sediment in the Yellow River Estuary. During the regulation period, the
concentration of suspended sediment and nutrients in the estuarine area increased significantly, and the
diffusion range of suspended sediment remained similar during both the sediment discharge and water
discharge periods. However, due to the reduced river inflow, the diffusion range was somewhat limited
during the sediment discharge period. Land-based substances were mainly concentrated on the southern and
northern sides of the estuary, with the southern side having a wider diffusion range than the northern side.
Meanwhile, during the water and sediment regulation period, the nitrogen-to-phosphorus ratio increased,
and the input of nutrients promoted phytoplankton growth, leading to a significant increase in chlorophyll-a
concentration. However, the increase in suspended sediment concentration caused light limitation, which
partly offset the positive effect of increased nutrients on primary production. The study suggests that setting
the sediment discharge period after the water diversion period is crucial for reducing light limitation and
preventing harmful algal blooms. This research provides scientific guidance for optimizing the water and
sediment regulation plan in the Yellow River Estuary, effectively controlling algal blooms, and maintaining
the ecological environment.

Key words: water and sediment regulation; chlorophyll-a; sediment transport; ecological model;

numerical simulation; Yellow River Estuary
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