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Transportation of suspended sediment in Shenjiamen offshore area of Zhoushan
DONG Chao, CHEN Junbing, XIE Yongqing, WANG Jiangiang, CHEN Xuanbo
Zhejiang Institute of Hydrogeology and Engineering Geology s Zhejiang Ocean Exploration and Research Institute , Ningbo 315000 , China

Abstract: Based on both the data of tidal current and suspended sediment collected from the sea area off Shenjiamen of the
Zhoushan Islands,temporal and spatial variation in suspended sediment concentrations during neap and spring tides and their
influence factors are discussed in this paper. The transportation characteristics of the suspended matter in the sea area are de-
scribed by sediment net discharge rate and moving direction. Results show that suspended sediment concentration in the study
area is higher than that in surrounding areas, owing to the inputs from the Yangtze,Qian Tang and other rivers as well as
surrounding islands. In general, the suspended sediment concentration is spatially in a pattern decreasing from northeast to
southwest. The highest sediment concentration appears at the C1 station in Lianhuayang sea, while the lowest at the C4 sta-
tion in the Zhitouyang sea. Vertically, the suspended sediment concentrations gradually increase with the increase in water
depth. The movement of suspended sediment from initiation to settlement is mainly udder the control of tidal movement.
There is a high correlation between the suspended sediment concentration and the tidal current velocity. Flux mechanism de-
composition shows that suspended sediment is mainly transported in a form of advection. Net transport rate in spring tide is
greater than that in the neap tide period. To sum up,the sediment transport in the study area is in a trend towards the sea
through channels.
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Fig.1 Study area and monitoring stations
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Table 1 Vertical profiles of suspended sediment concentrations during spring and neap tides
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Fig.2 Vertical distribution of suspended sediment concentrations in a tidal period
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Table 2 Vertical profiles tidal currents in spring and neap tides
) i K N 42 5 KT R
5 k7%
Wik (m/s) W) Wi (m/s) W Wik (m/s) it ()
K 1.11 348 0.64 4 1.73 354
C1
% 0.94 195 0.57 184 1.50 191
ik 0.62 294 0.42 303 1.04 298
C2
1) 0.97 126 0.32 120 1.29 125
T 0.79 24 0.50 30 1.29 26
C3
% 1 0.49 326 0.49 212 0.53 269
ik 0.80 285 0.39 290 1.19 287
C4
% 1) 0.92 107 0.39 112 1.31 108
b Qi 0.92 294 0.41 293 1.23 294
C5
1] 0.95 121 0.37 130 1.32 124
K 0.61 262 0.35 259 0.96 261
C6
i 0.71 138 0.41 133 1.12 136
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Table 3 Vertical profiles of residual currents

K /N

yho
e W (m/s) WM WH(m/s) W)
C1 0.18 348 0.03 185
C2 0.18 126 0.04 314
C3 0.32 24 0.04 272
C4 0.15 113 0.01 166
C5 0.17 284 0.10 266
C6 0.31 183 0.19 175
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Table 4 Decomposition of suspended sediment transport during spring and neap tide periods
i {57 R T, T, T, T, Ts T, +T; Ts+T,+Ts (T
K g 1.67 0.73 0.01 0.06 0.03 2.38 0.05 2.45
C1 75 1l 348 2 168 4 28 352 8 353
/N A 0.24 0.12 0 0.03 0.01 0.12 0.03 0.09
75 1) 185 5 185 5 31 184 5 186
K it 1.61 1.05 0.03 0.09 0.05 0.57 0.06 0.47
C2 5 18] 126 301 126 301 350 137 299 136
I il 0.06 0.04 0 0 0.01 0.1 0.01 0.11
7 1) 314 302 314 302 333 310 325 312
pNL ) 1.08 0.16 0.01 0.02 0.01 1.24 0.03 1.28
C3 75 1] 24 32 24 40 48 25 35 26
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K it 1.42 0.32 0.01 0.01 0.01 1.33 0.01 1.34
C6 J5 I 183 295 183 88 102 195 151 194
/i HH 0.41 0.02 0 0.01 0.01 0.39 0.01 0.4
75 Il 175 310 175 122 126 177 133 175
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Fig.4 Relationship between velocity and suspended sediment concentration
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