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Fig.2 Time series of current velocity profiles at the M1 Station, M2 Station and M3 Station in the Modaomen Estuary during neap tide

(NT) and spring tide (ST) (point 0 on the horizontal axis is the starting time of the observation period)
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Fig. 4 Time series of suspended sediment concentration profiles at the M1 Station, M2 Station and

M3 Station in the Modaomen Estuary during neap tide (NT) and spring tide (ST) (point 0 on the horizontal axis is the starting time of the

observation period, the white lines indicate the salinity contour lines)
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Fig. 5 Time series of the stratification ratio (N, blue lines), the normalized stratification ratio (Sr, black lines) and the overall Richardson

number (R, red lines) profiles at the M1 Station, M2 Station and M3 Station in the Modaomen Estuary during neap tide (NT) and spring
tide (ST)
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Point 0 on the horizontal axis is the starting time of the observation period. The dotted lines indicate the stratification critical

values of three parameters: N=1, Sr=0.1%, and 1g (R;,/0.25) =0, i.e., R, =0.25
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Fig. 6 Vertical distribution patterns of salinity and suspended sediment concentration at the M1 Station, M2 Station and M3 Station in the

Modaomen Estuary during characteristic hours of neap tide (NT) and spring tide (ST)
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Sediment trapping mechanism by salinity stratification in a river-dominted
estuary: A case study of the Modaomen Estuary in flood season

4 2,34

Xie Rongyao', LiuFeng>**, Luo Xiangxin®**, Niu Lixia>**, Cai Huayang®**, Yang Qingshu

(1. School of Marine Science, Sun Yat-Sen University, Zhuhai 519082, China; 2. Institute of Estuarine and Coastal Research, School of Mar-
ine Engineering and Technology, Sun Yat-Sen University, Zhuhai 519082, China; 3. Guangdong Provincial Engineering Research Center of
Coasts, Islands and Reefs, Guangzhou 510275, China; 4. State and Local Joint Engineering Laboratory of Estuarine Hydraulic Technology,
Guangzhou 510275, China)

Abstract: Salinity mixing and stratification in the river-dominated estuaries are important dynamic mechanisms for
controlling transport and diffusion of suspended sediment. Based on the synchronous field investigation with three
surveying vessels in the flood season in 2017, covering the spring and neap tidal cycles, the influence mechanism of
salinity stratification on suspended sediment distribution in the Modaomen Estuary was analyzed in this study. Ver-
tical distribution of salinity in the estuary also displayed spatial differences under the influence of interaction
between riverine and tidal dynamics. The salinity at M1 Station (Guading Jiao), dominated by runoff, was mixed
well vertically over the tidal cycles; salinity stratification occurred at the M2 Station (outlet location) and at M3
Station (outside the mouth), which were influenced by interaction between runoff and tide over the tidal cycles.
Spatial distribution of suspended sediment was closely related to spatial distribution of salinity. In general, salinity
mixing promoted the vertical mixing of suspended sediment, while salinity stratification constrained the suspended
sediment to be concentrated in the bottom water layer, and high suspended sediment concentration (SSC) tended to
appear at the layer where salinity stratified occur. The vertical distribution curve of SSC was L-shape or paracurve
shape, while high SSC always concentrated in the front of the salinity wedge in the longitudinal direction, indicat-
ing a significant sediment trapping effect caused by salinity stratification. Comparing the stratification ratio and
vertical diffusion coefficient at three gauging stations, there was a negative relationship between them, the larger
stratification ratio is, the smaller vertical diffusion coefficient is, indicating the suppression effect of stratification
on vertical diffusion. Furthermore, the higher stratification is, the larger suppression effect is. Such mechanism con-
tributes to the sediment trapping caused by stratification. This study is helpful to reveal the mechanism of fine sedi-
ment movement and the mechanism of evolution of mouth bar in a complicated estuary, and provide scientific basis

for regulation of mouth bar in the Modaomen Estuary.

Key words: suspended sediment distribution; salinity stratification; sediment trapping; Modaomen Estuary; the river-dom-

inated estuary
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