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The vertical changes of suspended sediment in the turbidity maximum zone along the South Passage of the

Changjiang River Estuary
SHI Ming, DAI Zhijun, LOU Yaying, MEI Xuefei
State Key Laboratory of Estuarine and Coastal Research, East China Normal University, Shanghai 200241, China

Abstract: Temporal and spatial variation processes of suspended sediment in the estuary turbidity maximum zone (TMZ) is one of the crucial
issues of estuarine sedimentation dynamics. Based on hourly hydrological data and suspended sediment samples collected on June 16—24, 2013
covering a complete neap-spring tide cycle, the vertical changing characteristics and related dominant mechanism of suspended sediments in the
TMZ in the South Passage (SP) were analyzed to deepen the understanding of TMZ formation and evolution in the Changjiang River estuary.
Results show that: (1) the average grain size of the suspended sediment ranged 3.52~ 18.84 um while the suspended sediment concentration
(SSC) fluctuated between 0.12 ~2.29 g/L.. The SSC was increased from neap tide to spring tide in temporal scale, and from surface to bottom in
spatial scale. (2) The current velocity increased from bottom to surface and from neap tide to spring tide, and correlated closely with the average
grain size of suspended sediment. The salinity decreased from bottom to surface and from spring tide to neap tide and correlated closely with the
SSC. (3) The vertical changes of the suspended sediment exhibited two types of controlling mechanisms: the bed sediment resuspension under
flood and ebb tidal forces, which generated a periodical change of 7 hours, and the sediment flocculation under the forces of flood tide and
gravity, which generated a periodical change of 14 hours.

Key words: suspended sediment; turbidity maximum zone; vertical change; South Passage of the Changjiang River estuary

010 X B SR R ek A Ry A DT RR B T 28, I 25 AR BRI P AR YD . H AR T
Jrd Rl R IXHOK U 52 38 K 50K 3 1 55 R A L2 8 P I AR W i B 2 L) 1T I e R T ik

BENT B - 5K B AR I0A T SRR A UL 1 e Y 3 ) b AR v AR o R R 2 AR B E Y (U2040202) 5 B 5 H AR 34 10 E 5 H
VLT BT 7K 8 h 7 Hb g 25 A B X N 20 sl T e i i )3 F 9 7 (42076174 )

e BT a8 (1998—), T3, WA 55 A=, 3220 3 11 52 3 7 Hb 3 TR AP 5%, B-mail: 51213904047 @stu.ecnu.edu.cn

BWAEE: UK (1973—), B, #82, EZNFR D0 12 3 3 TR ML SR F 57, E-mail: zjdai@sklec.ecnu.edu.cn

Yk B #3:2022-08-12; 2e[El H#A:2022-09-15.  SCRIE 4w



43 5 2

T2, 45« A YT 0 R AR d T ek ] 400 DA S U A LA R LR e PR R 67

MBS AR A R PE o AT B KR T B Vb 9 2R 4k
STE A R AT TV B R S R TV AR Y
MR ATBE ST o PR DL AR 53T 1 KV s B VD Y
it 25 AR Ak ELA 0 o A BG5S BRI ST (A

S N N 1 o0 SR A I s R a1 (SN = SR 3
JEEAR ALY, Vb A ) AR AR YA T RV e A
DL B 2V B AS S AT 43 BT, B AT S RV A
1 7K Bl 3 AL AR ) sh A AR A s B = AR 1Y, T A ZE T
Yo i S B R M O PR A SR e HE R
K e A B S ) A A B T U v A S B R AR 2
J R, S Bk AR YT Y R v B e, B
YO BE V0N o YRV TORR A B 0 A R VD vk B
R, I B0 O i R R S, Bk, U
Ui iz R TR S BN B VD 48 ) AR Akt e A K
T VAT TE M 5 AR AR Y SRR SR S P R 1O, TR B,
A E P BRYT CTU0 | BT 102 DL R VT 0 AT T 4y
T, He ] 11 5 R X BR VT HR AT T e RV A Y
R T R FE A FH Y, S e BT R AV g Y R
DR T A 5 | R VDR AR A R A K AR
T 3 T 7K AR B 5 D e UYL T i R VR e
VbR B AR B () 1 2 B R 2 R /N kR
ol g 02 0 1 AR S0, ST AT R LA 52 AT Bl A
W A A 4 R T, B R AR AL 5 A T i 2 5
KR HYIU, Ky oAk | AR R R A B VD AR
LW L FRIROK B ERILFEEM T, B EEK
T ADIEE, T 2 KU AR W I ST Vi 1] B 9T T 3R
T, SR, AT IR AE ST E R AE TR U AR R R
JE B 43 AT, 4 ) 30 P A B b 2 1 0 A AR A D
B X R VI T g A e VR ey R U 3 ) B A AR AR 1Y)
TAEHAZ W,

VE R R =G00I, 1Y ™ 1) 243 3t T
1, R Al 2 AR R VT K Vb 52 B A o 230 1, 2
KA Tz i1 A AL B R 5 RV iy B VD i)
2550 A AE BB B L5 ) R 3l g M g i AR Ak
2, T ) e A K s TR R A A S . R T, AR S
i A 2 B SR AR 1 e A e KV P R T SR 9 R K T
BORE, 43812 X IR Vb A ) o3 A A R L DU
TR VT T 5 R oy 7K AR B Vb A Ak i e 1) B A
Y5 A ST 32 T T HE AT AR B 7R B [l Y T AR B L
Gy PSS

1 XIHEN

KL H KA R 0 55 — BoK 3k, 7o i
VLB, K2, K29 232 km, G40 % bk,

JU A 0 R DO AR . P R R KV AT
(R 7K U H B 11 = BT 3, A R A KV kA o T LB
WIS EILARE. pAl 2 AT 208 258 2.66 m,
DLARREIU 2 59 o 3, sk AR pRdE .
H P& S 2 D3 B 7.2 h 3K O - 48 05 I 5.1 hte
PR DA R 32, IR ) A b i, 4RF-340% 55 0.5 m
DU, R Al S v AR 42 R 7~ 32 pm B, JEE VD LA
Wab R, A RLAR FE N 15~125 um B2, 2P
LY, A B R R R B A R R
PERT, T Bt 2 F AN e e TR IR 12 T B

2 RS INE

21 ARER

S BIF 5% K VL 1T A e RV U R v A ) AR Ak
R, T 20134E 6 A 16—24 HAEERKIL O R
5 RV o A AT R A ORI A 1), RN R 4 A9 %
PEALFE AR PRI W) L KR B VDU R A A
Ao H RO HL R S AR e N R T B IR AR
6 JE KL, BN KA S5 i R 2 . 02H(R R R ) |
04H(H FJ2) . 0.6H(F T 2) . 0.8H(IRIE)Z) K&
THUEZ)6 2. HE TR HRE, ASCHRZ 5K
KEMA EZE, B EESTTERNDE, KK
HIRJZFN T2, ADCP 74 2 Z2 38 8y 37 7 i51] 1 {3k
TBUUE L AL 1) R K VR S K SCECHE , BAE SR A 1) (][]
B A 30 s — R, AFJ2 i 19 (8] B oh 30 emo LI 4
PR A GPS & o, fff 0 o5 07 B AN R AE RS . R
£ 6 )2 KAARKRE, 3833 X K RE A 2L 8 . HET L BREE AN
THE, SRA5 6 BAKIKM &V 8l . mesh, BT
Mastersize2000 F 18 St A7 BE AR S 56 2= £ B 1 I 75
6 JE KRB I B VbV S i A SR B

22 REBXREAE

KA BV I AR N R E2A 3 &
JE KAV RLAR AR AR, R K (OGO v
O3 T B A D B B v I g A SR BRI . K
SR A B A% 0 S i 8 — 7 ML) 7 B I 1] 72 A
(14 5 — R K R B 5 U o Bk A A D B PP, K
FAKIZBEERAR | S vb L AR A T
Fe9, SRS T e 9 5 B S AR SRR

2.3 INESTHT

AR SCR /N 53 B U7 ARG B8 4 VT 1 g Al e KT
Al B VP AR R AR BAT IR Bl LR A0 —



68 YRR M J5 5 56 D0 20 b TR

2023 4F 4 A

121°40'E

122°00' 122°20'

31°301 =

31°10%

R ”%5 NN
0 10k v
Ll o ‘ég

It

B WO X s
Fig.1 The study area and location of the site (the star)

A EL N A
W(a,b) = < x(8),@ap (1) >
+00 . 1 oo Lt—D
:lex(ﬂ¢mb0)drvzjlwx(0¢ (—;—)dt
a,beR,a+0
(1
xRN BV SEMITF I, ah REZSH, i
[ 280, () R/ N B RR B, @' (1) R /N R B
el
A% 3R FH Morlet /N AE /0N R bR 8, 24 5
.
1 eﬂmﬂp(%)
Vs
LB OO IR, £, R BE

p(n)= 2)

3 45

3.1 BIPHIIREE [ 53 T R

SR 00 498 ) VL T R e R VR e Y R VD TR #K
4, SR AR N 3.52~17.57 pm.  Hirh 3 2 F H0kL
YL N 3.52~11.64 um, FH{H 4 6.08 um; K £
2 - ¥k 4% 5 Bl N 3.67~ 14.08 um, ¥ ¥ {H KN
6.80 um; H1 [ )2 YRR YE [ R 4.04~17.34 um, -
BIE N 7.54 um; T 2 T ¥R AR B 4.04~
17.57 um, F-2J{H 4 8.03 um; YRS JZ - 2k 44 75
H 4.36~17.45 um, V-3 {H 4 8.67 um; Jit JZ F ¥ ki
RIE RN 4.55~18.84 um, F-H{E Ky 8.91 um([& 2) .

[FIEE, /N 3 R 7K AR 14 28 10 7 BB A AN
AR o AE /NI ], 5B VD ST S5 A AR A Y R A

Horbnk AR 220 1 R K ABL, A 14.73 pm, IWILR RS
ZE5URZ B (E 2a) o ) e - ¥k 42
MR (K] 20), TEBK 276 205 | Bk BT
R 18.31 pm 1Y ey {BL, L /BR % 3 VAT DR S 5 1 B 4% ik
0o T TR SF- PR Sy A LI ) 5 K (8] 2e),
o Vb TR AE R U TR M R AR, Wk VB &S 1~2h
P, SEERAR BB SR, FTEA 18.62 pm.

[F] s, ZK A A VD ATE £ AN A b MR AR Y71
B A L Wz K (& 3), REBD R
/N, AlIK 5.75 pum, JE 2BV HRAR K, AT ik
11.88 um, Fir KAH 22 6.13 um. Hof/hi i fa], 22
Qb i - YR AR K TR, A 25 0.16 pm, HAR 452
TRAA S YR A X S ok O T s i, v b R AT A 22
0.99 um( [ 3a, d) o H A NE], 22 )2 Bk F- kA2
INT T, AR 2% SR AR R0 A2 35 Ry ki /N T 7%
W, e KA 22 0.76 pm (8] 3b, e) . I ], k-
BPRAR KTV, e KT A 22 1.47 pm (& 3c., ) .

by itk — 25 I 5% B VD 3 1) AR AR, B R T 4 R B
T B 3 HS (RO E SR IE, AT H
) o K 4R LUE L R TE KR o AR K A
ik 62%; Fh H IR Z, i 36%; ib & E D, 2%, &
W LR A, B4 A e KRR G R N,
RS D & 5 [ i R K . D ] AR AR
e e N E R R SRR TR S N
AT IG N 3%( 5] 4a. b)), 78 Hi 2 9 R 2 A 8K
[m19%, A1/ 6% (& 4b, o), Z G E R IZ KK T
3, BHAKIREE N, V& A BT SR, 29°8 2%, B
B b & i { /N B % T, i g
3%, S I 1%, RE S EFHEER T 0, MK
B KR, RN, B R S G,



43 5 2

TR SANRNEEY | SNCRL GV R IR UR A RE LB B A SN

69

(= S =)

K2 6ZEKKEED

S
SWEERTH

L S0 fA], K AR SV R A BN B Ok, B
KRS ERXTHRY . FHSUEIRZELKR
TV B A TR ) B R, R 2.29 g/L, 2 Ab /N ik
T 5K B B /MEL M 0.12 g/l TR F 1A Vb
/N 380 R T 8 g 4 O, /0N e A8 1R Ry 0.19 /L
(1 5a), /N5 B30T 18] Sk 0.33 /(1 5d) 5 v i ik il
W 1E] Ry 0.28 g/LOIEl 5b), H il V& W 1 (8] 24 0.36 g/L
(18 5e) 5 Kk b ia) Ay 0.71 g/L([&l 5¢), K 3% i
Wi R 1.08 g/LCE 56) o kIR, Hi & v ol
NI 1.3~ 1.7 i, & T ey 1.6~2.9 5.
T, 8 S U /NI 1~ 1.2 4%, R

3.2

TR um

S EN(g/L)

pAZAK

Fig.2 Variations of the suspended sediment with size and water depth

YR 2~4 5 (- 5) .

6 JZ KM E Vb B AR L FBOR R AR, 22
b <o RN ST R A (= e ST RS 4
KAE, Wik 2.28 g/L, H kb 20 4 A~ 2 [ 51 1T 1) Fie K
fH (B 2b, d) o R )Z SV RAEEEA WAL T8
A, J KA T R R, 35 191 g/L. ' |
EEHRTNESYESEL Y EWEMIET(ES),
EME T EZ, b EE DR RN A
R, WK E &R B AR, dry /J\@Jiﬂ;ﬁ
V] 5 ¥ 2t /N I R B o, R 0 [ 5 Vb i B TR
U2 A A T v A A R, LR A ] Y /'\gﬁ
PR, 5 5 6.69 Fl 8.69 g/L( &l 2f) .
TR, 5 U i e KAB A Tk VR 28T Z, Hoik 2
ik 205 Vb AR TR A 2

i_A/\



70 TR T 35T 15 58 0 44 5T 2023 4F 4
T3 4 b ¢

i 0.2H ] | R

K o04n| m— - | —

i 0-6H ] - I - I
0.8H B | - . -
9 | - I -

1 1 1 1 Il 1 1 1 1 Il 1 1 Il 1 Il
0 2 4 6 8 10 12 0 2 4 6 8 10 12 0 2 4 6 8 10 12
T #4180 48 /um T 2042 /um P RLAE /um
%2 d ¢ f

s 0.2H | R |

% 0.4H R R R |

R 0.6H - I - -

< 0.8H - N - -
ez | - I -

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

2 4 ‘6/ g8 10 12 0 2 4 /6 8§ 10 12 0 2 4 6 8§ 10 12
V#4848 /um T 210142 /um T RLAR /um

B3 A [ o S0 T B kA 2 ) A2 AL
a. /N BRI, b. R, c. KWK, o /NI, e TR, £ VA
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a: Rising tide in neap tide, b: rising tide in middle tide, c: rising tide in spring tide, d: ebb tide in neap tide, e: ebb tide in middle tide, f: ebb tide in spring tide.
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Fig.5 Vertical changes of sediment in different tide cycles

a: Rising tide in neap tide, b: rising tide in middle tide, c: rising tide in spring tide, d: ebb tide in neap tide, e: ebb tide in middle tide, f: ebb tide in spring tide.
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a: Wavelet coefficient of sediment, b: wavelet cyclicity of sediment, c: wavelet coefficient of average particle size, d: wavelet cyclicity of average particle size.
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a: Surface layer, b: 0.2H layer, c: 0.4H layer, d: 0.6H layer, e: 0.8H layer, f: bottom layer.
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a: Rising tide in neap tide, b: rising tide in middle tide, c: rising tide in spring tide, d: ebb tide in neap tide, e: ebb tide in middle tide, f: ebb tide in spring tide.
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Fig.9 The vertical changes of salinity in different tide cycles

a: Rising tide in neap tide, b: rising tide in middle tide, c: rising tide in spring tide, d: ebb tide in neap tide, e: ebb tide in middle tide, f: ebb tide in spring tide.
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a: Rurface layer, b: 0.2H layer, c: 0.4H layer, d: 0.6H layer, e: 0.8H layer, f: bottom layer.
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