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Tab.1 Statistics of flow velocity, salinity, average size and SSC during spring and neap tides

i TEEE = H BEIE #I Ty
Eek EY OB OEYW B OEYW B EEH S EH
S1 0.06 0.10 0.10 0.13 1.04 0.82 1.23 097 0.70 0.55
FLgE(m's) S2 0.00 0.11 0.02 0.17 0.88 0.60 0.98 0.57 0.56 043
S3 0.02 0.18 0.15 0.14 0.75 0.67 1.08 0.60 0.60 041
S1 0.18 0.18 0.56 0.69 0.18 0.18 0.18 0.18 0.27 0.32
ThE S2 1.50 192 8.82 9.60 5.07 546 4.82 642 5.26 6.32
. S3 1487 1593 1744 1939 17.07 1821 1462 1689 1601 1765
il BT S1 8558 102.09 8872 11179 61.88 6058 4294 4066 6723 7161
’ %‘y/ (TmI )ﬂ S2 7772 84.85 9577 119.06 51.75 3626 44.63 4136 6778 6624
S3 8796 8244 10508 10721 6650 47.17 79.16 5135 80.04 7584
B S1 0.17 0.26 047 0.93 0.43 047 043 0.55 040 049
3 S2 0.77 1.36 0.17 0.32 0.40 0.70 0.31 0.39 0.35 0.58
(ke/m’) S3 0.11 0.32 0.11 0.30 0.21 048 0.15 0.31 0.14 0.33
S1 0.02 0.07 0.02 0.02 1.40 0.87 1.58 1.14 0.86 0.65
iR (m's) S2 0.01 0.01 0.00 0.00 143 1.08 1.51 1.14 0.92 0.76
S3 — — — — — — 1.51 1.07 — —
S1 0.18 0.19 4.08 5.80 0.80 047 0.57 0.70 1.32 1.79
e S2 1.19 1.64 9.16 1003 4.26 429 7.12 7.88 5.29 571
. S3 — — — — — — 19.96 20.38 — —
A BT S1 71.98 90.69 7830 8141 3233 33.86 24.27 2091 56.96 54.90
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S3 — — — — — — 25.93 25.88 — —
B S1 0.33 044 0.63 1.21 107 0.98 1.10 145 0.71 1.23
3 S2 0.74 0.87 067 1.04 0.82 092 0.63 1.34 0.68 0.89
(kg/m™) s3 . . — . . — 067 095 @ — —
S1 031 0.66 0.18 0.13 1.34 1.06 1.28 1.18 1.24 1.18
HEZ 52 295 0.06 0.17 0.02 162 1.80 1.53 2.00 1.63 1.76
S3 — — — — — — 1.39 1.78 — —
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Tab.2  Statistics of the vertical profile salinity gradient at the slack and rapid tide (/m)
s i
B FE BB BR O OBRE O OER R BE
B R Sl 0.00 0.03 0.00 0.00 0.00 022 0.02 0.33
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53 031 0.26 0.36 0.30 — — — 0.12
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Fig.3 The distribution of flow velocity, salinity, average size and SSC during neap tide

3.1

32um

, 1996)

, 2004;

(

10pum

, 2006; Mietta et al, 2009)

3—16 (

, 2002)

1995;

, 2008),

4.5—6.8um(

3—16

0.1—1

S1

3b, 3c, 4b, 4c)

http://www.cnki.net

?1994-2018 China Academic Journal Electronic Publishing House. All rights reserved.



49

774
S1 S2 S3
WK se— BB — — TEE
- I
2.1 — EEMIE
1.4¢ — EERE
- 0.7
a E 0
1@7 -0.7¢
= _1.4)
21t
b
120
100 E
80 =2
c 60 %
40 oy,
20 B+
0
2.8 &
24 E
20 2
d 12
0.8 5
0.4 3
0
19 23 03 o7
fiE (h) B8 (h) fia (h)
2016512812, 130 2016512815, 168 2016128138
4
Fig.4 The distribution of flow velocity, salinity, average size and SSC during spring tide
3.2 ) ;
) 60um( ), )
( 3c, 3d, 4c, 4d), ;
( 3c, 3d, 4c, 4d), , )
( 3c, 3d, 4c, 4d)
( 5b) , : (
, ) , 2005; , 2011);
( 5b) , 60pum( “ ” (Pilson, 1985; Toorman et al,

?1994-2018 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



4 775
1200 5 y=0.44x+89.81 R*=0.53 12 p y=42.36x 1" R=0.51
£ 9 '
s 2
E;E 60 ™
oy b
B 2
30 o
0 ‘ ‘ - . . ' 0 L L L L i
0 03 06 09 12 15 1.8 20 40 B0 80 100 120
IR (m/s) I (m)
5 S1 S2 S3
Fig.5 The correlations of tide flow velocity andSSC, average size and SSC of S1, S2, S3 stations during neap and spring tide
2002), , 80%
( , 1999; Song et al, 2013) , .
1.8—3.3 , 0.1—0.7 ,
( 1 ),
8% ( , 1996), 2.0m 3.7m, 3m 4.9m 2m
’ ( % ) 1
, : 90km?( 1) ,
3.3 70% )
70% ,
: ( 3a
3d, 4a, 4d), 3.4
, (S1—S3), ,
) ) ( 3b, 3d, 4b, 4d),
3.2 ,
( ) 4 ,
, ( 3b, 3d, 4b, 4d,
( 3a, 3d, 4a, 4d), 1 2)
0.11—0.31
( 1) (1989) 4
© $=0.898( Y” )0.341,
h
8%—22%, ( 6),
, S2 S3 0.43 ( Fick ,
1 ) , '
( 1) (Waeles et al, 2013)
1.28—1.62 )
, 18%—39%, ( , 2008; , 2014; ,

102%—158%( 1)

2015), ,



776

49

. */\%B y=16.78x+0.43 R*=0.81

—_ a = b = c e
e £ £
> 1.2} 2 1.2} 2 0.4
< N j’? @
%os % 0.87 % 0.3f Lt
Eﬂj]% 0.4 = 04 y & 02
Bl AMyz2.30x+0.68 Ri=0.78 | 1 e K1y=0.92x+0.83 R’=0.91 Sy . . . .
0 0.1 02 03 04 0 02 04 06 08 0.20 025 030 0.35 0.40
S1RIELEREBE (/m) S2 L ENEME (/m) S3MIELENEME (/m)
6
Fig.6 salinity gradient and SSC of the three stations during neap and spring tide
( 5a),
, (  3d, 4d),
; ( 6)
4
3.5
(  3d, 4d), ,
( , 1992)
(Wellershaus, 1981; , 1988;
Toublanc et al, 2016) ' ‘ , 2014,
,45(13): 9—13
) , 2016.
) , 10
( 3d, 4d) » 1989. , 8(2):
48—54
) ) , 2003.
( 6) ,21(2): 58—64
: , , 2006.
' ' ,25(2): 74—80
( ) : , , , 1996.
, (Eisma, 1986; Guo ,27(6): 70—74, 80
et al, 2017); : : , 1994,
,13(1): 51—59
' , : , 2000.
, (Hermes et al, 2016) ,31(1): 101—109
: , 2008.
, 32(3): 26—32
' , 2008.
, , ,30(6): 154—163
, 1997. , 52(1):

16 ¢ /)\88 y=4.49x-0.65 R°=0.90

05 * /J\%R y=2.04x-0.28 R’=0.87




777

54—62
, 2004.
,23(5): 51—58
, , 1999.
,23(2): 59—64
: , , 1986.
,17(1): 26—35
, , , 1992.
,47(5): 472—479
, , 2001.
, 90—97
: , , 2008.
, 26(3): 25—34
, 1988.
, 31—37
, , , 2011.
,35(3): 29—36
, 1995. , 26(6):
643—649
, , , 2002.
. ,30(3): 61—63
, 2004.
, 1—20
: , , 2013.
,37(3): 6—13
, , , 2015.
24(1): 30—38
, , 1995.
,17(1): 76—82
: , ,2005. LISST
, 29(1): 33—39
, 2015.

, 39(1): 49—54, 74
Eisma D, 1986. Flocculation and de-flocculation of suspended
matter in estuaries. Netherlands Journal of Sea Research,
20(2—3): 183—199
Guo C,He Q,Guo L C et al, 2017. A study of in-situ sediment
flocculation in the turbidity maxima of the Yangtze Estuary.

Estuarine, Coastal and Shelf Science, 191: 1—9

Han Y F, Lu C T, 2015. Process research on estuarine turbidity
maximum and mouth bar of Yangtze estuary after the
improvement works. Procedia Engineering, 116: 80—87

He Y F, Cheng H Q, Chen J Y, 2013. Morphological evolution of
mouth bars on the Yangtze estuarine waterways in the last
100 years. Journal of Geographical Sciences, 23(2):
219—230

Hermes A L, Sikes E L, 2016. Particulate organic matter higher
concentrations, terrestrial sources and losses in bottom
waters of the turbidity maximum, Delaware Estuary, U.S.A.
Estuarine, Coastal and Shelf Science, 180: 179—189

Jiang C J, de Swart H E, Li J F et al, 2013. Mechanisms of
along-channel sediment transport in the North Passage of the
Yangtze Estuary and their response to large-scale
interventions. Ocean Dynamics, 63(2—3): 283—305

Mietta F, Chassagne C, Manning A J et al, 2009. Influence of
shear rate, organic matter content, pH and salinity on mud
flocculation. Ocean Dynamics, 59(5): 751—763

Pilson M E Q, 1985. On the residence time of water in
Narragansett Bay. Estuaries, 8(1): 2—14

Song D H,Wang X H,Cao Z Y et al, 2013. Suspended sediment
transport in the Deepwater Navigation Channel, Yangtze
River Estuary, China, in the dry season 2009: 1.
Observations over spring and neap tidal cycles. Journal of
Geophysical Research: Oceans, 118(10): 5555—5567

Toorman E A, Bruens A W, Kranenburg C et al, 2002. Interaction
of suspended cohesive sediment and turbulence. Proceedings
in Marine Science,5: 7—23

Toublanc F, Brenon |, Coulombier T, 2016. Formation and
structure of the turbidity maximum in the macrotidal
Charente estuary (France): influence of fluvial and tidal
forcing. Estuarine, Coastal and Shelf Science, 169: 1—14

Waeles M, Dulaquais G, Jolivet A et al, 2013. Systematic
non-conservative behavior of molybdenum in a macrotidal
estuarine system (Aulne-Bay of Brest, France). Estuarine,
Coastal and Shelf Science, 131: 310—318

Wellershaus S, 1981. Turbidity maximum and mud shoaling in
the Weser estuary, Archiva Hydrobiologica, 92: 161—198



778 49

HYDRODYNAMICS OF SSC PEAK IN DRY SEASON OF THE SOUTH
PASSAGE OF CHANGJIANG RIVER ESTUARY

Al Wei', LI Mao-Tian"?, LIU Xiao-Qiang®, LI Wei-Hua', NIU Shu-Jie!, TONG Meng*
(1. State Key Laboratory of Estuarine and Coastal Research, East China Normal University, Shanghai 200062, China;
2. Institute of Eco-Chongming, East China Normal University, Shanghai 200062, China)

Abstract The maximum turbidity zone in the Changjiang (Yangtze) River estuarine is a key zone of land-ocean
interaction. The river channels are throat of transportation between sea and river, and the evolution of the channels is
closely hinged on the hydrodynamics of high-concentration suspended sediment. Based on in-situ measured data of flow
velocity, salinity, and the size and concentration of suspended sediment at three stations in the South Passage in the estuary
during the dry season, we analyzed the characteristics and hydrodynamics of SSC (suspended sediment concentration) peak
in the maximum turbidity zone. The results indicate that the SSC increased 0.78—1.97 times from neap to spring due to the
enhancement of flow velocity and sediments exchange between channel and shoal, and the fine sand flocculation increased
the SSC peak during the slack tide, but the correlations of flow velocity and SSC, the particle size, and SSC all are
nonlinear. In addition, the salinity gradient and SSC are correlated each other highly and linearly, demonstrating that an
abrupt change of salinity gradient is the intrinsic and dynamic factor of sediment re-suspension and the formation of the
SSC peak.

Key words flocculation; salinity gradient; SSC peak; the Changjiang (Yangtze) River estuary; maximum
turbidity zone



