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Abstract: In this paper, based on the hydrological and sediment observation data collected from the coastal area of Rizhao in October 2020
during the spring tide, the spatial and temporal distribution pattern of ocean current and suspended sediment are studied, and the transport
mechanism and controlling factors of the suspended sediment discussed by means of single wide flux mechanism decomposition. The results
show that the concentration of suspended sediment in the studied coastal area decreases gradually from shore to sea laterally, and increases
gradually from top to bottom vertically. The variation trend of suspended sediment concentration is consistent with the velocity change of tidal
cycle, except for the hysteresis effect. The net sediment transport rate per width in the study area varies between 4.72 and 24.68 g/(s'm), and the
net sediment transport rate per width near shore is significantly higher than that offshore. The main transport of suspended sediment is
advection, followed by tidal pump effect or vertical net circulation. The vertical mixing of water body in the study area is uniform, and its effect
on vertical distribution of suspended sediment is rather weak. Tidal current is the major process to cause the tidal cycle change of suspended
sediment concentration in the study area. The net transport direction of suspended sediment and tidal residual current are roughly the same in the
west coast of the South Yellow Sea, and there is southward net transport trend in general in the far shore area of the open sea. The research
results are beneficial to improve the theoretical results of sediment transport pattern in the west of the South Yellow Sea and have certain
guiding significance to the engineering construction in the Rizhao coast.
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Fig.1 Location map of survey stations in Rizhao Sea area
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Fig.3 Vertical power flow vector at each station
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Fig.5 Plane distribution map of suspended sediment concentration at large surface station in autumn
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Table 3  Statistical table of vertical variation of average suspen-
ded sediment concentration at each current observation station

mg/L
AL 1# 2# 3# 4# S#
=2 34.92 12.92 12.62 30.55 12.67
2 44.61 19.06 16.30 39.12 17.61
K 63.00 38.25 3532 59.61 35.19
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Table 4 List of characteristic values of suspended sediment con-
centration mg/L
e )z JR)Z
/ME 14.79 19.43 33.25
IO Nc| 4522 53.85 85.53
FHIE 23.97 30.22 50.19
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Table 5 The characteristic values of temperature and salinity at
stations 1, 3 and 4
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Table 6 Table of characteristic values of temperature and salinity
of the main surface station

WEIC HhEE/PSU REE/C hEE/PSU
uhifir B
BME BOKE CPEIME BME O BOKE CPIME RME O BRKME CPHIE BAME O BKME CFIME
1# 20.01 20.51 20.29 28.45 28.65 28.57 xZE 1870 21.22 20.07 27.38 29.69 28.60
3# 20.93 21.28 21.10 28.99 29.31 29.15 21830 21.23 20.08 27.46 29.70 28.61
4 18.66  20.32 19.54 26.85 28.02 27.44 KE 1842 2123 20.09 27.49 29.68 28.63
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Fig.10 Planar distribution of temperature and salinity of the large surface station

BY P HO ( Tt+To+Ty) 1 5 V0 Z A, 7F L5815
W (Ty) FFEE HE R 6.33%, XHIF5T X 488 77 U
Uiz sTmk A R .

W 5% X L FE g VD B AR A AT 4%, TH, 240k 1 HL 58
VRV B )T T 3#., 44, SHUE Y B TE g B VD
) By o X AT 9 U 48 45 3 57 7 1) S X8 A% I RN B TR
Ve Vb i T AT LAk R, 2 ] 72 4 A 1) 5 A B
H -3 i iz T ( Ty+T,) 77 1) Rl S8 e g YD I ( Ty ) 7
] LA R, BT A3 2 60 R T 5 10 5 T+ Ty Ty B %
VOT M A 22 B AN i 25°C & 1) o v LA 45 H
WMARMEESEBTFRPWMENEZENE, WS
Sl 7 P GE VIR VD 2R (T ) AT LA R B, 35 02 830 0l A6 1)
PR R VD 2 (T ) W I KT B8 R 50320 3 o7 1) .
HIP R (Ty) o BXJE R TP i iz W (T+T,) 77 1)

SZ AR i, 8 (PR AR TR TR VD vk A,
TAUL R V. A0 A% T 7 o I 17 TR U B Y
o T IE R 24, 3#. SHEN AL, BT LA R 3 67 A AR
H V- 432 T ( T+ T) BUE SR, i 1 5 8085 7t 40k
S A7 ) B TE VR i VD S (T ) B K 0 3 il 37
(4 PLSE ATV % (T ) o

SRR OIS IR VAT S R0 [iN P = SEa/ UL TReii
AR (3R 9) AT LUK B, 2 0 3 1) 0 e v o e i
SW [l 41z, 5 IV NE 7 Hiiz, 5 ik 9 8 14 07 15
BB, HEBRTE WY R AN R R 0] LR
PR, B 5T X i i v 2R /N T KR T D R X 3
T 5% IX K A H ) A 7 T Vb LR AR KR T R A T
WAL B GE , Sebr s Az i el v AR/ . (B4
JEARE IR, AT LA R VO B R B R . T



2% H 3 JEE T, A T R H RO MR RV A AT L s KA R R 45
R71 BRERVMBHRRTFMIDE
Table 7 Suspended sediment transport items and net sediment transport rate per width
bV Vb I T, T, T3+Ty Ts TstTo+Ty T\+T, Ty
b #/(g/(sm)) 30.38 9.82 531 2.15 0.47 24.46 19.12
1#
J7 /() 80.09 214.97 232.65 308.18 31.32 96.62 103.02
i3 N(g/(sm)) 7.90 8.39 037 3.75 1.06 11.64 13.42
2#
J7 /() 128.20 217.06 178.32 234.00 42.02 174.31 184.97
i3 N(g/(sm)) 7.66 7.11 2.10 2.13 1.21 733 9.11
3#
J7 /() 335.83 215.20 232.30 340.35 49.06 279.22 286.92
b2 /(g/(s m)) 38.96 9.95 7.34 1.98 0.55 30.25 24.68
4#
JiTal°) 25.47 230.62 248.42 187.12 48.33 17.44 5.61
b Z/(g/(s'm)) 436 375 1.70 1.97 0.43 445 7.62
St
J7I/C) 304.62 190.64 241.68 234.14 50.10 254.26 247.69
*8 BERFRIOMBMARTFMICEF L
Table 8 Proportion of suspended sediment transport terms in net
sediment transport rate per width %
A T, T, T5+T, Ts Te+TATy — T)+T, %9
5
1# 158.88 51.37 27.77 11.26 2.47 129.72 N H &
W
2# 58.88 58.88 2.76 27.98 7.92 86.73 ®
k03
3# 84.12 78.13 23.06 23.39 13.34 80.52
4# 157.89 40.31 29.73 8.04 2.22 122.6 10 e/
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Fig.11 Overlay diagram of suspended sediment transport volume

and residual flow vector
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Table 9 Suspended sediment transport at each station at ebb and
flow tide
B #/(g/(s'm)) b7 IR(°)
k4
Tk V&) Tk prau]
1# 207.86 153.78 229.68 60.97
2# 189.41 111.06 238.50 69.08
3# 212.53 104.16 252.23 59.36
4# 290.63 205.09 255.72 59.24
5# 150.73 71.60 248.22 63.59
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