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Fig.2 Grain diameter compositions of sediment and suspension
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Fig.7 Influence of residual current on suspended sediment components
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Study on the Response of Suspended Sediment With Different
Compositions to Tidal Current

ZHU Zi-chen, HU Ze-jian, LIU Jian-qiang, ZHANG Wan-jun, ZHANG Yong-qiang, HUANG Bing-zhi
(First Institute of Oceanography s MNR, Qingdao 266061, China)

Abstract; A one-dimensional depth-averaged suspended sediment concentration (SSC) model was estab-
lished to study the response of suspended sediment to tidal current in the Meizhou Bay. The model includes
major processes such as advection, resuspension, and deposition of the sediment, etc., and hydrodynamic
force includes M, and S, tides. The model was employed to simulate the variation of silt and mud contents
in branch of Meizhou Bay, and the tide, current, SSC and sediment measured/ sampled in August, 2007
were used to validate the model results. Time series of both silt and mud SSC were decomposed with Fou-
rier analysis into 12 harmonic components. The first principal Fourier component had twice the angular
speed of M, tide and demisemi-diurnal period, and its amplitudes of silt and mud were 0.006 1 kg/m® and
0.001 5 kg/m®, respectively. The second principal Fourier component had the same angular speed as M,
tide, and its amplitude is mainly controlled by the joint effects of advection, M; tide and residual current.
The amplitudes of second principal Fourier component of silt and mud were 0.004 9 kg/m?® and 0.001 2 kg/m’,
respectively. The amplitude of silt was larger than that of mud because of the higher incipient ability and
settling velocity of silt and the higher incipient requirement of mud due to cohesive force. As the direction
of residual current was in accordance with that of flood current, the composition percentage of silt was in-
creased by residual current during flood tide but reduced during ebb tide. The situation for mud was oppo-
site.

Key words: suspended sediment; M, /S, tidal constituent; Fourier analysis; grain diameters composition;
Meizhou Bay
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