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Spatiotemporal distribution pattern and transport mechanism of suspended sediments in Longkou offshore under
the action of tidal current
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Abstract: Based on the data collected from tidal current observation and suspended sediment sampling at the coastal Longkou Bay, which had
lasted for a total of 27 hours in January, and May 2017, the characteristics of tidal current field and the transport mechanism of suspended
sediments were studied with the method of Morlet Wavelet Transform and flux mechanism analysis. The results show that the concentration of
suspended sediments is lower within the bay, but relatively higher at the mouth and outside areas of the bay. Vertically, the concentration of
suspended matters gradually decreases from the bottom to top. The peak of suspended sediment concentration has a half to two hour time lag
behind the peak of current velocity, and the variation in suspended sediment concentration shows a cycle of 12~ 16 h variation. The net
sediment transport rate ranges from 1.21 to 239.77 g's"'m". In general, the suspended sediment flux outside the bay is higher than that inside.
In terms of seasonal variation, the suspended matters are far higher in January than that in May, indicating the seasonal transport characteristics:
storage in summer and transport in winter. Suspended sediments move towards SW and S in offshore waters, while in the water to the north of
the Qimu Island follow a W and SW path to the head of the island. When it comes into the bay, the transport of suspended sediment is separated
into two branches along the north and west sides of the artificial island respectively. Under the joint effect of ocean current, topography and so
on, the net sediment transport is mainly from the Bohai Sea to Laizhou Bay in the study area.
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Table 1 The average velocity of high and low tide at each station (cm/s)
iz Al A2 A3 A4 A5 A6 Bl B2 B3 B4 B5 B6
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Tk i 42.6 23.8 21.9 7.1 8.8 7.9 30.3 28.4 25.5 38.7 20.4 21.4
K= 36.3 16.7 16.7 7.6 7.0 6.7 21.5 19.1 17.5 28.8 13.0 13.3
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Fig.2 The vector graph of depth-averaged tidal current at each station
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Table 3 The maximum suspended sediment concentration and velocity of each station
b Al A2 A3 A4 AS A6 B1 B2 B3 B4 BS B6
Wi/ (em/s) 91.1 126.1 46.5 23.0 19.0 24.0 5533 65.33 55.67 121.0 47.0 69.67
B/ (mg/L) 148.0 160.2 141.8 88.8 79.4 77.8 29.0 31.8 40.0 37.8 28.0 46.0
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B L, VBV A 7 1 B U VR B AR A AR A
PR AR [) RUBE (A8 4 JRI 99, HLLL 12~16 h i 3=
TP, S RUBE (14 & 301 AR Ak 78 A 4 M st B R B
FoURE 5 V85 PR 2 1 B VD vk B AR AL SR I e R A 2 .
FE XN RIE R H i, HOR vk B i As Ak 5 i 5
T Ak O A — Bk

43 FHTRETRZRDVRENEZUMRE

MAFEZEARE (2 4), 43 505 e F [/l — i
e RE# AL H)E B4(SH) . A3(1 A) 5

B6(5 H ) (1 55 I S £ 2 v e v Mk B (43 9l R 63.6,

17.94, 62.5, 1927 mg/L), "] LA &I, | H Bk E
I TS Ao SR, IR T AR IR AN B,

MU AL, B4, A3, B6 SENSFH 37 3 (435 R 36.3.,

36.70. 19.51. 20.15 cm/s) AI LA & B, 3] 3 AS 2 5 i
VDR B AR F B A

5 7ok ik m S5 R, 2 R KR
22K, 1A W] 0 IR BR)Z ), 38 21 )2 A AR
FHAME T I 57 125 0 8 B ST 0 i B, 1R KR HE L
K A8 e, B R W T O UL AR 1 R R TR AE
MR TR ZEHEFRY R ZEH; 1 Hh1ER

Wt 3 o B A8 XA TR, K A 1] 1R 5 38 2, AR
TATH I DOK A B2 A G, H 1 3 K FH A 2
a5, X K A B SR, AR AR R | R R il
ZEBUN, AR R IEERZ I, A H T IR v Y
Fe izt 7ok, AP EAL /B, 1 A G
WSORE A T — %, e 100 35 9 38U A 5 2 A KU (B 52 X
AL R, KGR A 10.3 mys, XUTE) S H i
S AL KL, B B8R RV BE 7, i KR
3~5 RNKIEA 2R 2 XU Y & 10 RS, 53X
TE—ERE RS 1 AR e i . Wi,
Je PR 1 H A B W e KT 5 A iy SR
GURLEWR . KRS | RIAEIL [ 1 R 4G

5 BIFR kLS

51 BT

B
T8 o PR A ML R T B AR B A XN
Al—A6(1 H). B1—B6(5 A ) sl i 4 &7 87
iy 32 Ty v R S AR e B v R (T) B o e (R S
F6). R EIR, WCRLA TR VDI (1)) i V0 R

=
==}



62 T M S5 5 1 20 M S 2020 4 8 H
R4 BN FEHERRIDIKRESFHRE
Table 4 The average suspended sediment concentration and velocity of each station
AL Al A2 A3 A4 AS A6 Bl B2 B3 B4 BS B6
Wi/ (em/s) 36.3 21.1 19.51 7.77 8.40 6.30 26.4 24.9 24.57 36.70 20.32 20.15
b/ (mg/L) 63.6 74.5 62.5 29.5 293 19.4 16.3 18.1 20.92 17.94 14.1 19.27

x5 1ARBEDRESIR AT FEIDER

Table 5 Flux decomposition and sediment net transport rate in January E—

g's 'm
ShAE T, T, T+T, (%) Ty+T, Ts (%) Te+To+Ty T
Al 230.77 9.83 240.22 (100.2) 0.65 3.77 (1.6) 0.15 239.77
A2 99.05 4.67 103.09 (104.6) 1.27 6.12 (6.2) 0.18 98.60
A3 19.49 10.91 24.40 (103.6) 1.76 1.78 (7.6) 0.69 23.55
A4 1.65 0.54 1.16 (95.9) 0.17 0.29 (7.6) 0.20 1.21
A5 3.81 0.10 3.86 (97.6) 0.03 0.17 (4.3) 0.04 3.96
A6 2.56 1.53 1.59 (81.5) 0.59 0.04 (2.2) 0.03 1.95
e T-ToRBATTRNREM, KL, 02 HigmEFmbE (0 PSR EEIR T 100%.
#6 SARUBIMEHMRBET MR
Table 6 Flux decomposition and sediment net transport rate in May gsm
L T, T, T +Ty/% Ty+T, Ts% Tt Tyt Ty T
Bl 20.84 0.47 21.19 (102.6) 0.08 1.63 (7.9) 0.02 20.66
B2 18.81 0.96 18.53 (112.5) 0.07 2.06 (12.5) 0.07 16.47
B3 12.63 0.63 13.18 (100.0) 0.15 0.24 (1.8) 0.02 13.17
B4 64.72 1.98 64.86 (105.0) 1.79 1.97 (2.4) 0.14 61.78
BS 5.60 0.68 5.73 (110.0) 0.11 0.85 (16.4) 0.03 5.21
B6 5.68 0.72 5.33 (127.6) 0.05 1.95 (46.7) 0.05 4.17
He T-ToABATTAMREAE, Bk, #H8MsBEdmdE (D B ERHE KT 100%.
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