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Tab.1 Characteristics of the current in monitoring stations on
the abandoned Huanghe River delta

) /(m/s) /(m/s)

/m

Yl 650 203 23 1.03 0.96 0.96 0.89
Y2 16.02 166 346 1.72 1.55 1.33 1.43
Y3 18.49 160 340 1.29 1.30 1.07 1.07
Y4 19.03 163 343 1.01 1.16 0.98 0.87
W1 18.44 158 338 1.42 1.36 1.06 1.07
W2 16.81 169 349 1.37 1.27 1.01 1.01
W3 18.73 151 331 1.04 1.33 0.92 1.16
W4 19.58 127 307 1.13 1.44 0.92 1.22
W5 16.96 161 341 1.24 1.25 1.07 1.09
W6 18.71 171 351 1.12 1.23 1.00 1.09

, (Y1, Y2, W1)
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>

Y1 Y4

; W1 W6

3.2
2 ,
, 2cm/s Y1
, 30 cm/s,
Y2, Y4, W2 ,
Y3, W1, W5 , W3
, W4 )
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, , s Y1 Y4,
; , WI
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Fig.5 Vertical profiles of suspended sediment concentrations at different stations on the abandoned Huanghe River delta
F2 EEAAMINAR. EXRMKERERZVHEE
Tab.2 Residual currents, water fluxes, and sediment fluxes in the monitoring stations
/m /(cm/s /(° /(cm/s /(° /(em/s /(° /(° /(°
(cm/s) ©) (cm/s) ©) (cm/s) ©) Jns) ©) Jkels) ©)
Y1 6.50 37.15 341 37.52 342 1.19 233 2.55 342 1.38 340
Y2 16.02 9.04 231 8.51 242 1.79 164 1.77 217 1.05 262
Y3 18.49 3.17 144 1.12 122 2.17 155 1.28 155 0.87 172
Y4 19.03 4.14 245 4.23 261 1.14 158 0.91 213 0.38 326
w1 18.44 5.85 134 4.56 126 1.46 158 1.17 134 1.03 138
w2 16.81 10.81 206 9.45 212 1.71 172 1.88 205 2.15 188
W3 18.73 1.65 331 3.25 329 1.60 148 0.33 318 0.38 210
W4 19.58 2.66 26 3.21 17 0.72 162 0.41 29 0.36 19
w5 16.96 2.62 100 2.30 53 1.98 158 0.49 93 0.71 131

W6 18.71 2.07 75 2.42 44 1.26 165 0.41 63 0.98 138
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®3 BESMEZSBIFEIDMESHITBMEER: %)

Tab.3 Contribution of each component to the net sediment fluxes by flux decomposition (unit:%)

Ty T, Ts Ty Ts T T;
Y1 111.49 -0.40 -1.02 -6.52 -0.81 -2.96 0.22
Y2 92.65 -2.70 -0.34 12.15 0.06 -1.87 0.04
Y3 32.32 15.95 0.06 64.28 1.43 -12.26 -1.78
Y4 -4.69 —6.43 0.03 134.85 -1.02 -23.83 1.09
Wi 62.49 17.29 —-0.06 21.44 -0.09 -0.70 -0.37
w2 37.66 6.97 0.20 65.18 0.69 -10.26 -0.45
W3 -35.14 20.05 0.01 109.05 -0.97 8.62 -1.63
w4 83.86 —6.70 0.07 22.35 1.44 -2.07 1.04
W5 9.03 29.63 0.02 64.46 0.41 -3.23 -0.31
W6 —6.11 13.34 -0.03 105.30 0.66 -12.46 —-0.69
1 T, s 3 T s ; T Ty Ts
> ;T Tn
(Y1,Y2,W1)
(Y3, Y4, W2, W3, W5, W6)
F 4 ZMIEITMAK. DB RSE
3.4 Tab.4 Tidal asymmetry in terms of water and sediment
transport measured at each station
€9 (Yt v4) () (22 (1) (20
( 71>0), (W1 Y1 —0.04 0.93 0.67 0.40
Wo6) ( Y2 0.46 0.40 -0.18 0.24
71<0) , Y3 Y3 0.09 -0.29 -0.06 -0.48
( V2<0), Y4 0.10 1.00 0.05 1.60
( V2>0) W1 —-0.01 0.32 -0.09 -0.23
w2 -0.20 1.22 -0.13 -1.34
71 V2
w3 -0.12 0.52 0.28 0.12
w4 -0.72 1.47 -0.07 -0.17
73 W5 -045 0.41 0.05 -0.08
Wwo6 -0.42 0.84 0.10 -1.11
5 Y1 W3
() 4
V4, 0, 4.1
; 0,
Bass  (2002)
R (Y1 Y4) ,
Y3 s
5
W1 Wo) W3 , (Cahl et al, 2019),
>
R R 4
(W1 W4, 5 5
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Tab.5 The model results of settling velocity, advection rate, ’
and resuspension rate at each station based upon diffusion s
equations for suspended sediment
/(mm/s) /(kg/m®)  /(kg/m’) 1% 4.2
Y1 0.30 3.20x107  6.50x107* 75 ,
Y2 0.20 8.00x107°  1.50x107* 33 ( 8 YI
Y3 0.32 5.00x107°  3.50x10°° 48
Y4 0.50 3.20x107  2.50x107* 40 , ’ V1
al 0.50 8.80x107  1.50x107* 47
w2 0.10 8.00x10°*  5.00x107* 45
w3 0.14 6.00x107°  6.00x10™* 29 ¢ D Y2
W4 0.20 1.60x107  1.00x107° 25 ’ ’
W5 0.10 8.00x10°*  1.00x107° 25 Y Y2 Y3 WL W2 W5 W6
w6 0.50 1.04x10°°  9.00x10™* 46 )
6’ )
, (Y3, W3, W4, W5 W6) Y4 W4
( ) > 8a s
s 6 ( 3), Yl Y2
Y2, WI, W2, W6 , W1 W4, Y3 Y4 W2 W3
W5 Wé, >
Y3 ; )
Y1, Y4, W3, W4, W5 , (Y3
W3 W4 W))
Y3 Y4 , ,
Y3 Y4 ,Y3
, R , , Y4
, (9 Y3 Y4
, , Y3
> ) 3~4h, Y4
, Y3 (0.32 mm/s,
(Cheng et al, 2008) 7 5) Y4 (0.5 mm/s, 5)

, WL W2
s Bass
W1 w2
46%, 40.2%),

(Zhu et al, 2019),

l >

(Bass et al, 2002)
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Tab.6 Characteristic values at each monitoring stations in the abandoned Huanghe River delta
/ T, / T, / /
km % % /(°) (mm/s)
Y1 2.8 111.49 -6.52 2 0.3 0.4
Y2 6.5 92.65 12.15 45 0.2 0.24
Y3 28.8 32.32 64.28 17 0.32 0.48
Y4 52.8 —4.69 134.85 113 0.5 1.6
W1 18.7 62.49 21.44 4 0.5 0.23
w2 35.5 37.66 65.18 17 0.1 1.34
W3 42.9 -35.14 109.05 108 0.14 0.12
W4 41.2 83.86 22.35 10 0.2 0.17
W5 34.9 9.03 64.46 38 0.1 0.08
Wwo6 53.1 -6.11 105.3 75 0.5 1.11
4.3
3.5
5 m/s ,
3.0
EILDJE 25 ( , 2017), s
™
*K 2.0 s s
b
1.5
2 2
1.0
Y4 W6 Y1 Y2 W1 Y3 W4 W5 W2 W3 ) ’
TV 2002; ,2019) (Ni et al,
0 2020), , ,

Fig.10 Dendrogram of hierarchical cluster analysis at each

monitoring station of the abandoned Huanghe River delta
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THE MECHANISM OF SUSPENDED SEDIMENT TRANSPORT IN THE ABANDONED
HUANGHE RIVER DELTA

GUO Jin', XING Fei', YAN Yu-Ru?, LI Zhan-Hai', ZHU Qing-Guang®, WANG Ya-Ping"*

(1. State Key Laboratory of Estuarine and Coastal Research, East China Normal University, Shanghai 200241, China; 2. School of
Geographic and Oceanographic Sciences, Nanjing University, Nanjing 210007, China; 3. Department of Environmental Sciences,
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Abstract The abandoned Huanghe (Yellow) River delta is an important source of sediment on the inner shelf of the
South Yellow Sea. To understand the mechanisms of sediment transport in the coastal ocean of the abandoned Huanghe River
subaqueous delta, the tidal asymmetry parameters, residual flows, and suspended sediment transport flux were calculated
based on in-situ data obtained in the 10 stations located from nearshore to offshore in summer and winter of 2015~2016.
Results show that the suspended sediment transport patterns varied significantly in space. Suspended sediment in most sea
areas is transported southward along the isobaths, and only a part of them is transported shoreward or northward on the
nearshore side, and in the farthest offshore station is transported northward but the transportation rate is small. The
suspended sediment transport in the nearshore shallow water is dominated by advection while that of other offshore areas is
dominated by resuspension. The direction of net suspended sediment transport diverges from the direction of residual flow
(net water transport) due to that flow velocity and suspended sediment concentration are sometimes out of phase. The
relationship between sediment settling velocity and the asymmetry of suspended sediment transport flux shows that the larger
the settling velocity, the higher asymmetry degree of suspended sediment transport. The small settling velocity is responsible
for the temporal inconsistence between near-bottom velocities and suspended sediment concentrations, resulting in vertical
differences in net suspended sediment transport rates in the abandoned Huanghe River delta.

Key words abandoned Huanghe River mouth; subaqueous delta; sediment transport; advection transport;

resuspension



