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Abstract: In this study, a detailed field observation is conducted on the hydrodynamic processes of the bottom
boundary layer and suspended sediment transport mechanisms at two sites inside and outside the Sansha Bay in
August 2018. Results show that the two sites in the inner bay and the outer bay show similar ebb and flood
durations but exhibit asymmetry in the ebb and flood velocity. The flow velocity of the inlet is greater than that of
the ebb tide, but the opposite is true outside the bay. The water column in the bay is greatly affected by fresh water,
showing significant temperature and salinity stratification during the ebb tide, while the water mixes well during the
flood tide. The water outside the bay is thermally stratified and not considerably affected by the fresh water. The
analysis of the hydrodynamic processes of the bottom boundary layer shows that the average friction velocity of the
bottom boundary layer at the site in the bay (from the bottom of 0.75 m) and outside the bay (from the bottom of
0.50 m) are 0.016 and 0.013 m/s, respectively. The drag coefficients of the two sites are basically the same (2.03 x
107%) at different heights. This indicates that the bottom shear stress inside the bay is greater than that outside the
bay at the same current velocity. Thus, the resuspension and transport of near-bottom sediments inside the bay are
more significant than those outside the bay. Therefore, during the observation period, the maximum suspended
sediment concentration appeared at the site inside the bay (109 mg/L) and the vertical distribution of the suspended
sediment could reach the upper layer. Moreover, the suspended sediment concentration outside the bay was lower, and
the suspended sediment was confined in the lower from the bottom of 5 m. Results of the mechanism decomposition
sediment transport indicate that during summer, the net suspended sediment transport was from the outer bay to the
inner bay. At the inner bay, the dominant mechanism of the suspended sediment transport is advection, which
contributes 41.7% of the total sediment flux. As a result, the net suspended sediment transport is 74.88 g/(m-s). At the
outer bay, the net suspended sediment transport is 10.57 g/(m's) from the outer bay to the inner bay, mainly

controlled by advection and vertical net circulation with a contribution rate of 94.9%.
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