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Suspended transportation and flux mechanism of sediment in the Jiaojiang Estuary in spring
LIU Wei, FAN Daidu, TU Junbiao, LU Jun
State Key Laboratory of Marine Geology s Tongji University , Shanghai 200092 , China

Abstract: A detailed study on hydrodynamic characteristics and transportation mechanisms of suspended sediment at two spe-
cific sites of the Jiaojiang Estuary were conducted in March, 2017.The data resulted from the observation at anchor stations
show that the Jiaojiang Estuary is characterized by a bidirectional field of currents, and the tidal currents at the stations
within the river mouth are obviously stronger than that at the sites located outside the river mouth. The depth-mean SSCs at
the two stations are 0. 3~5.8 kg/m’, and 0.3~1.0 kg/m’, respectively. The results of mechanism decomposition of sedi-
ment transport indicate that at the upstream site, the dominant mechanism of transporting suspended sediment is the secaward
tidal pumping, which contributes 49. 3% of the total absolute sediment flux, followed by the landward advection and the
vertical net circulation. As the result, the net suspended sediment transport is 0. 39 kg/(m -« s) landward. However, the sedi-
ments fluxes at the downstream station are dominated by the seaward advection, with 72. 6% of contribution, and the net
suspended sediment transport is 0. 10 kg/(m = s) seaward. The three-layers wavelet analysis and spectral analysis suggest that
there are somewhat coupling response relations between the SSC and the sediment transport rate and flow velocity. The sedi-
ment transport rate is dominated by the flow velocity at the outer site of the estuary, and SSCs at the site inside.
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Fig.1 Bathymetric map of the Jiaojiang Estuary and observation stations
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Fig.2 The decomposition structure diagram of three layers
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Table 1 Statistics of depth mean tidal current velocity at each station
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Fig.3 Vertical variations in current velocity, suspended sediment concentration and salinity over

the tidal cycles at stations A (left) and C (right)
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Fig.4 Tidally-averaged fluxes per unit width at the observation sites A and C (the positive values denote seaward)
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parameters to the magnitude of absolute

sediment transport (%))

TR E VAR | T2 T3 T4 T5 T6 T7

2016 A —245 —2.3 1.2 42.0 —0.7 —26.5 2.8

2016 C 53.9 —18.7 —3.5 87 —3.0 9.6 —2.6

TE < IE AR 2R ) 4 iz L SUE RN 1 i iz .

2.2.1 AR

W T A VA i A% T CT 1) R 357 4 o 397 25 9 20
VDI CT2) ¥ - 3t A v 390, JHL O 1) R A% BT H A
TR RS O 1 PR . TR D B RN S A
AT AR R O B v % A OG ik 4
FULEN SRR T 5P ¥R T e S
SRR BE R AR E O R . DNIEL 4 W], A 3
FEREAS WL BB T1 38 R T T2, T1 o5 48 x5 L8,
XAV S T 5 AaR . A uh T1 A
T2 1) bl W5 35 B s 2 Vb Bl B . 1 C 2 T1 5
T2 R A 507 1] (9 B U % X A R T IR 22 )
B J03 A8 4, SF- Ui 0 i D O ) 1) 9 L fR Y 5 1R Y

30 FE v ST TR U 800 0 ) Ak v 1) v o o 0L B 1]
A Y BB E O — 1,321 kg/(m » s),C K
0.081kg/(m * s),
2.2.2 AR A

TN T8 (1) 2 R VD TR 5 PR R BRI VD R AT
XL [0 A8 4 S i i 280 A 45 7K A A b vk B ke A ik 7 T
AN XS BRI 55 It A A — e B AR S 22, SCfd i) Jl 20 1
bR AL AN Y U AR A A
RIFCT3) A Uit 37 5 A U Vi J3 3 A48 A6 30 (T5) #4945
ZIN T R TR e VD AR A T RS Y AR R (T
Xof T ARS8 i v ) TR o R T4 B ) B TR
5 Vb i AR R A SR AR H v ok B Y A
bR i T4 i J 3 I B0 sh iy R R A W
DUSHTRL A3 K 8 e 0 15 7 380 D iy 1) T 3o 7 9 ) 3
() )P Ak P /N T 4B (75 7 ) B B 1 R U ik
AT N R DR R e Rt = (10 QU = A N RN B
I RVDUEE S BRI B Ce, D5 Cu, DA
{ELE 7 — 2, A5 W1 22 F 5 D B vb ) e iz (181 5)
C 3575 ORI T[] ¢ e, 1) VA i i V0 AT L AELHE 4K I
T VA i 0 KT 1) i 0 S B ) R A S . Fischer
SRR B e R T I ) N P A S AR X T A
BA SN,



HsEHEIM XA & ALY H 35 2 8 v i i R R B AT 1 BIF Y 47
ki 4 1
:E A . | == c —-—-- 1,
on n N _
=, L N —-—--7
& iy - 0.5 7
® ! \ [ . g
b o N e\ L
2= 00 J = e 3
m,) ~. 4 \\~;L,‘ 7/ D
v R ~y i yal /
Ty / KW \ 0 . ¥ 7
. 2 N N e £
£ A
i . .
2 -4 -0.5 : :
’ 0 10 20 30 0 5 10 15
B Al /h B Al /h

5 SIIIE] w, 5 e, ¥R BERT ) A 2 AR B0 (+ . — w0, 43 AR WA D

Fig.5

Temporal Variation of u, and ¢, in the tidal cycles during the study period

(4, — u, denotes ebb and flood, respectively)
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Fig.8 Spectral analysis of water depth, flow, suspended sediment concentration and sediment

transport rate at the Jiaojiang Estuary
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