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Tab. 1 Tidal-averaged suspended sediment flux, direction and proportion of each dynamic term

T i H T, T, T, T, Ty T, T, Ty T T\+T, Ts+T,

BV (kg/(m - s))  0.0042 0.0138 0.0015 0.0056 0.0127 0.0012 0.0008 0.0007 0.0232 0.0100 0.006 8

v, fRECe) 67 268 247 282 226 54 47 239 259 276 274
A IPIG BEm b2 (%) 18 60 6 24 55 4 3 3 43 29
BTV (kg/(m +s)) 0.0005 0.0006 0 0 0.0006 0 0 0 0.0008 0.0005 0

V) FHEE(®) 356 234 356 304 327 342 121 20 323 289 311
FHTLE BV RZ (%) 62 70 1 5 77 2 3 3 65 5
BRI TG b (kg/(m - s))  0.000 9 0.000 1 0 0 00007 0 0 0 0.0008 0.0009 0.000 1

v, FEE(°) 115 291 115 134 246 233 74 235 164 115 125
FRPT G B EZ (%) 119 8 5 6 84 3 2 1 111 10
BT (kg/(m + s)) 0.0035 0.0002 0 0 0.0025 0 0  0.0001 0.0058 0.0037 0.000 1

V4 FHEE(®) 285 296 284 294 303 249 123 134 291 285 292
BRI L A EZ (%) 61 3 0 1 44 0 0 1 64 1
BV (kg/(m +s))  0.004 0 0.001 1 0 0  0.0063 0.000 1 0 0  0.0020 0.0049 0

Vs () 66 101 66 346 261 263 314 268 289 73 28
FHUWE SR EZ (%) 197 52 2 1 315 3 1 0 242
RV R (kg/(m - s)) 0.0009 0.0004 0 0  0.0001 0 0 0  0.0006 0.0005 0

Vs FHRE(°) 20 229 200 53 90 133 196 9 10 357 73
HHPI G B RZ (%) 153 75 1 3 21 0 1 0 95 2
BTV (kg/(m +s)) 0.0014 0.0003 0 0 0.0015 0  0.000I 0 0.0027 0.0014 0

V; FIBEC®) 74 169 74 182 29 157 50 3 56 85 180
FEUWE B2 (%) 54 10 0 2 56 0 2 2 54 2
BV (kg/(m - s))  0.008 2 0.000 2 0.000 1 0 0.0053 0 0.0002 0 0.0089 0.008 1 0.000 I

Vs () 83 237 263 248 344 194 64 115 48 84 259
FRUT G B EZ (%) 92 2 1 0 59 1 2 0 90 1
BTGP (kg/(m +s)) 0.0013 0.0001 0  0.0001 0.0031 0 0.0001 0  0.0044 0.0012 0.000 1

Vs FHEE(®) 16 195 16 315 39 45 55 212 32 16 316
FHRPILE B EZ (%) 30 2 0 2 71 1 2 0 28 2




4 KoM ok oaE T OBO% W 2016 4F 4 A
&ZR)
W35 i H Ty T, Ty T, Ts Ty T, Ty T T\ +T,  T5+T,
BV (kg/(m - s)) 0.0037 0.0004 0 0.0001 0.004 1 0 0 0  0.0048 0.0041 0.000 1
Vio fARECe) 301 294 121 296 193 201 83 60 246 300 295
FRUDIS B wZ (%) 77 8 0 2 84 0 1 0 85 1
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Tab.2 Characteristic values of tidal current, water depth, residual currents and sediment concentration

- . Ty it/ 9 JE 1) . o . -8 B Vb e/
TR T Jit/h - WRRIARTE BT niEm RS E AR ,
Wm/(e) (m-s™") KR /m (kg - m™)

it 228 0.50 10

v, ) 4.52 0.011/67 0. 036/268 0.026/276 0.085
3t 58 0.47 15
Tk 296 0.35 12

v, 6.90 0.009/356  0.010/234 0. 009/289 0. 008
A 114 0.34 12
Tk 286 0.25 12

v, } 8. 54 0.065/115  0.004/291 0.060/115 0. 002
At 115 0.30 12
Tk 299 0.39 12

v, ) 28.26 0.063/285  0.003/296 0. 065/285 0. 002
At 126 0.26 13
B 298 0.34 12

Vs ‘ 20. 36 0.061/66 0.016/101 0.075/73 0. 003
% 103 0.36 13 iG] 66 101 73
U] 27 0.24 14

Vs ‘ 10. 56 0. 040/20 0.020/229 0. 025/357 0. 002
flat] 213 0.22 12
Bk 19 0.36 14

v, N 29.22 0.021/74 0.004/169 0.021/85 0.002
flat] 189 0.30 12
ki 53 0.24

Vi ) 29.01 0.287/83 0. 006,237 0.282/84 0. 001
5 100 0.42
Tk 316 0.36 13 0.002/195

Ve ) 19.32 0.033/16 0.031/16 0. 002
5 121 0.35 11
Tk 298 0.39 13

Vio ) 36.04 0.061/301 0. 006/294 0. 068/300 0. 002
b/l 116 0.33 11
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Fig. 4 Flux and direction of T, at gauge stations
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Fig. 3 Flux and direction of T, at gauge stations

MR 1.2 2 [ 3 Al M1, DR A 0] B %) v 3l S U1 249 8 b i i R 0 v, 3 T, e K, 5 [ T v 1)
J7 1), W AR VK U s A R, X TIENALE R V, ~ Vsl R TOKIRZE S SR TN
V, Vb B T3/ N8 LK RSV, Vel VR Voo T s J5 AR, V, 5 Vel T s J7 e WA i, 480
YERT P 55 00 2 S 7 AR X R R 1) R v, 0 W il S S AR U 5 ) 3 g e U R IS oA 5, dn %]
5(a) ARZ2E N MEAFETR [0 9 ARAET5 18], V, 35 B OL AR (BRI I ) FEAR R 0T T [l AUl 5% 5 V, ol 2 BK 22 3%
5 LT I KU B4 R R T I R TR R g, (A T 1) T RS s V, S Vs AR T I
55, I 5(b) IR, V, b7 T 52 VL TS 0 DR M 7 5 5 -S4 Y0 R T s 1 i e, BRI V7, 3l DAy
DU, T3 A 5K 7 012 5 Vs BRI AR 22, (0 A SR U0 19 v T O o O T e P K L
T\ & ORI RSV, Vo3l S IEE , B LA T, B A% J7 1] 42 0 K0 - S5 7 1] [ 25 1A i 2% A 7K G
Ti ks o b T 24K IE GAREOL & Vo WK o5 G, T, B4 8% 5 10 4 T KV 1] T 46 A /Kl TR 1] 75 Y
WA QA 5 (d) , Vsl 8 A R P ME HLI R BRI 8 AR 22, 52 31 5 RERH P AR i 2228, 350 v, wh I i
RAARRNAE, 15 T, 2 5 10 Al K B TR R

T, /MRS T8 ST AR O, 5P S AR OC 3R 1 5% 2 MR 4 SRR BN N AR (1)
GOKIXE V, Vo Vi Vo Vil Ty T /N T ARG (2) HK XK FE ik V0 AR 24 B, JC ORI i
i R TRAY V, 3l T, o s v ) b B e R T HAR R v I, v, Vsl 9 T, A HBOR HEH, 3R K DX it A2
A5 7K LA AR R AR ST AR XS TR K DX B A 2

M1 1 Al L, e B 7, T, 7 S v b A BOR L, WP e v 0 B Ui A% sk i % . K X
U A TR, MROK X2 T 52 S5, V3l 91 U A V9 A6 i O ) S D 2 b R 223
BROPHE Y /I, D U TR g R AR N S BT AR A S T



2016 4 4 H

() V25 (d) v,

BlS  fi i e

Fig. 5 Topography near gauge stations
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Tab.3 Vertical distribution of tidal-averaged suspended sediment concentration (kg +m™)
ESA 0.2H 0.4H 0. 6H 0. 8H JiEJZ l9=VE S
Vi / 0. 082 / 0. 082 0. 097 / 1.18
v, 0. 007 0.008 0. 007 0. 008 0. 009 0.011 1.57
Vs 0. 001 0. 001 0. 002 0. 002 0.002 0. 002 1. 56
v, 0.001 0.001 0. 002 0. 002 0. 003 0. 004 3.41
Vs 0. 002 0.002 0. 003 0. 003 0. 004 0. 005 2. 67
Ve 0. 001 0. 002 0. 002 0. 002 0. 002 0. 002 1.70
v, 0.002 0. 003 0. 002 0. 002 0. 003 0. 004 1.91
Vg 0 0.001 0.001 0.001 0.001 0. 002 3.94
Vy 0. 001 0. 001 0. 002 0. 002 0. 003 0. 004 3.66
Vio 0.001 0.002 0. 002 0. 002 0. 002 0. 002 1. 68

5 AL AL xR ) By e R

K9 (a) J AL L PE AR MEMBIE A2 Ak, AT AT M R 2238 R] 10 DAZR A9 % A0 T8 G T T e 22 4 ok S TR 2 2 1)
HMNEFIRBUERE Z B, AW SN, X BRYEV AL O T 2, 5 v il 8 i v 1) AR I 2% DX ek 9 1Y
AR 22 BERVP 1 SN TT [0 5A% , S REATE N R AR B AR5, RSO B U R A% 2 s g T B 1) i T )
A% AR R AR,

B9 (b) J %A AL TR IR AR AL, ol LA T BRI~ 5 R (9 2% P75 TR A S TRk o) 7R — € SR B 7T
BREESK B AT 2 SRR AW 5 I 5 18] 2 Vb RS A5 SR W5 o 12 DXSala e v i 0 1) 25 PR A 2% 1
AL (P b N DRV A A R R BEAR AL T i IR S

XTEEIET 9 (a) AT O (b)) AT WL AT 171725 T B 322 14 s HE2 A8 At T 125 AL TR , 3 5 L3 T 11 DX i 0 B o
PR DX 3 A 45 SRATAT , TS PN DR R e sl b A1, e UM B2 AT BIR , MR AR AR/ DR MDA Ay T T 125 3t
AR T2 2R R TE T



2 B, 5 LB AL T 9

1000 2000 m

1000 2000 m
(@) 4L P (b) ML AL

K19 DALV PY IR AL SRR AE M A2 1k
Fig. 9 Changes of topography in deep trough of west and north Xinghua bay
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Mechanism of suspended sediment transport in Xinghua bay

TONG Chao-feng, ZHENG Lian-xiao, MENG Yan-qiu, SHI Jian
(College of Harbor, Coastal and Offshore Engineering, Hohai University, Nanjing 210098, China)

Abstract; Based on the calculation of the tide and sediment data measured in the Xinghua bay by use of the
mechanism decomposition method, the characteristics of the suspended sediment transport in the Xinghua bay have
been illustrated through exploring the mechanism of the advection, tidal pumping effects and the vertical circulation
for sediment transport, and the impacts of the sediment transport on the topographic changes in the study area have
been discussed in this paper. The analysis results show: offshore-sediment moves toward the inner of the bay along
the Xinghua and Nanri channels under the action of tide, but it has little influence on the sedimentation in the inner
of the bay. The advection and the vertical circulation are the primary factors for the suspended sediment transport,
and the sediment transport in the deeper region is mainly controlled by the advection while the vertical circulation
has a stronger impact in the shallow regions. The sediment transport under tidal pumping effect is dominated by the
correlation between the suspended sediment and the tidal current, which is less than the sediment transport caused
by the advection and the vertical circulation. The residual current directions are inconsistent in different vertical
layers in the shallow estuary region, which causes the suspended sediment to mix well. The directions of the
residual current in the surface and bottom layers are basically the same in the deeper region, and the vertical
sediment concentration changes significantly. The deposition in the top of the bay is caused by the sediment

transport. The main cause of the changes in the gulf topography is terrigenous sediment.

Key words: mechanism decomposition method ; suspended sediment transport; advection sediment transport; tidal

pumping; vertical circulation



