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Abstract: Suspended sediment concentration (SSC) is an important index to measure
water quality, and its variations have major influences on seabed erosion/accretion, biolog-
ical primary productivity, and restoration/loss of land resources. To study the influence
of typhoons on the SSC in the Yangtze Estuary, we used surficial SSC data collected at

six gauging stations-namely Xuliujing, Qinglonggang, Gaoqiao, Hengsha, Sheshan, and
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Luchaogang-over the period from 2010 to 2014, as well as continuous data on wind speeds
and wave heights over long time scales. The results indicated that wave heights and wind
speeds during typhoons were on average 2.2 times and 1.7 times higher, respectively, than
those before a typhoon occurred. The mean surficial SSC at the gauging stations also
doubled, increasing from 0.32 kg/m3 before typhoons to 0.69 kg/m3 during typhoons. The
SSC measured during typhoons was found to be 4 times larger than values observed during
calm weather. The typhoons’ influences on SSC, moreover, varied across different sections
of the Yangtze Estuary. Influences measured at the Sheshan and Luchaogang stations in
the outer estuary were the most significant, and the SSC at the two stations increased by
167.1% and 143.7%, respectively. However, the sensitivity of SSC to the typhoons was
relatively minor in the inner estuary, where winds’ influences were accordingly minimal.
Based on long time scale data, the increase of SSC was moderate for wind scales 1-4, and
the increase of SSC became evident above a wind scale of 5. Changes in wind speeds and
wave heights, resulting from typhoons, were the most dominant factors attributing to the
varation in surficial SSC. During typhoon season, the change of surficial SSC caused by
typhoons is much greater than the change of surficial SSC due to tidal and runoff effects.
This study is beneficial to the protection of coastal engineering during typhoons and has
important implications for the study of interdisciplinary fields.

Keywords: suspended sediment concentration; typhoon; spatial differences; Yangtze
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Tab. 1 Summary of the physical characteristics of the typhoons studied

G BRI =P LB 1044 H Bohi i R PNl
e P 30 1] /(m-s™1) 42 /lem /(km-h—1) i IR /h ) PEES /km
S 2010/9/1 40 100 30 7 3 250
K& 2011/6/26 28 60 35 3 2 200
% 2012/8/8 48 200 15 13 4 250
=B 2012/9/16 52 120 35 7 5 500
B 2014/9/23 23 50 15 7 1 30
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Fig.3 Correlations between wind speed and the effective wave height during typhoons
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Tab. 2 The suspended sediment concentration in response to typhoon events

6 WA

3 e & ST

i kR WmE S8 RE EE T
A G AT/ (kg m™3) 0.08 0.05 0.10 0.07 0.08 0.09 0.08
B/ (kgm™3) 0.10 0.11 0.13 0.15 0.10 0.10 0.11
B % 28.1 114.4 37.4 104.0 26.4 11.0 53.6
s HRGET/ (kg-m™3) 0.32 0.15 0.58 0.51 0.17 1.13 0.48
B/ (kgm™3) 0.70 0.20 0.97 1.45 0.45 2.60 1.06
BHE % 121.8 31.2 68.1 185.7  161.0  131.1 116.5
ey H G/ (kg-m™3) 0.18 0.31 0.30 0.30 0.12 0.18 0.23
B/ (kgm™3) 0.32 0.39 0.39 0.40 0.18 0.27 0.32
BHE % 74.2 23.3 30.5 29.8 45.6 50.4 42.3
M G AT/ (kg m™3) 0.40 0.11 0.26 0.12 0.05 0.13 0.18
B/ (kgm™3) 0.58 0.24 0.36 0.27 0.06 0.16 0.31
BHE % 46.7 117.6 41.8 117.9 10.0 20.8 59.1
Axil H T/ (kgm—3) 0.22 0.13 0.62 0.77 0.38 0.54 0.44
B/ (kgm™3) 1.12 0.26 0.73 1.91 1.23 1.11 1.06
BHE % 401.2  105.0 17.5 146.5  227.6  104.9 167.1
s & KT/ (kgm™3) 0.43 0.46 0.75 0.36 0.30 0.81 0.52
B/ (kgm™3) 0.71 1.28 1.73 1.02 0.78 2.02 1.26
B % 65.7 174.6  129.4  186.1  158.1 148.3 143.7

PRERTY  GRGT/ (kgm™3) 0.27 0.20 0.43 0.36 0.18 0.48 -
G/ (kgm™3) 0.59 0.44 0.72 0.86 0.47 1.04 -
BE /% 123.0 1194 54.2 1284  104.8 7.7 -

e BT AR G MR 2 2 3 HE R, <G R RES Kegiiiin 2 ek

4.1.2 GO R Z VPR B (1 5

R eIk E RN, XU S DER (7K 8 3 A2 A AL s U R T, 8 100 B TRk
e e N, L AR SRR 1 A ORL T UR A S T B4 R — 2B A AN R A6 3 S R
YRR SE I, ARG 3 KU XU R0 DG AR, o 6 A LNl T B G » 2RO 1 = 7 2], 7T )
DA RGHh 17.1 m/s FERTE B W, AT, DURGAE N AR &, B b IR EAE b RAR
T, BRI AR B R A 5B B0, 403 b B AR B s (RO RN ek bR
b gl PRI AHOC R B R AE 518 0.953. 0.942. 0.855. 0.617. 0.984. 0.956( 1L 6).
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Dt Y 22 5 23T IR X DR b FE AR G, DR L e T 300 5 T AP AH DGR B T
YRl AR 0.617 A, FoAthl sS#AE 0.855 LA, ax il Al s ) sk 0.956 LA (p < 0.01), B0
T B R R A B, I R M XU A VDU FE TR AR DG PR 4 AR, (AR R A,
FH TRV W0 A R U R VK LI X B, 1% X B BB A3 U P 32 i A &
TR IR TS I S 28 TN K T TR YR 70 Tk V7 28 3R 2 I P52, Lm0 ) S i PR o 1) R 8K 77 38
SEXT KGR — 2 I BH e, 75 AN 2 G 4b 3] 5 g ik Rt B VIR B FE AR 4EHRFATE 0.31 kg/m3, 48
TF &5 B H Al sSSAHOC AR, J3 40, B TR ANE VDR S AE 0.79 m/sZe 47, KT 0.5~0.6
m/s [ REAAIRE S B0 B A 1 O, IXUIRIZR T B3] 1 Hp B Eie, o R P AR FH 1) s s 4
FORLYE VD, FEUR /SR I BV IR FEGRAG G R, U5 5C SR A AR G .
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Fig.5 Correlations between wind speeds (V') and suspended sediment concentrations (C)
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Tab. 3 Relationship between wind scale and wind speeds
A 0 1 2 3 4 5 6 7
K /(m-s—1) 0-02 0215 1533 3.354 5479 7.9-10.7 10.7-13.8 13.8-17.1

BEAE AR AT 4, B DI PSS R BE AN, 70l i AR B, A SR P LT ) A L
(W 6), MM 1 ARy 3 I, I bIk BESE R 1.2 4% M A 3 K3 5 g, ~F
BV R N 0.38 kg/mPHE K 1.6 £i531 0.59 kg/m?®. BRI & H BE BI#I0 i X8 K 2.9 £%,
RZBIPWR P AR 1.9 £5. AWK, 78 Barataria Hidg, 4 XGEH 4 m/s FHXHFHR
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DX 50% HIRZ DU A A FRad?, 1 2 WU K 2.5 A E] 10 m/s I, FEaTF R IZ DR
T 80% LA _LBT SKSB RIGEOK, T RE N XGRS R, VRMETR BORLAL 1
[ I ER B g Vb B AT KR, 0 s I 1 SRR TR A &b AR, S E0H 2T
I ERBIKARR R, IXR R 28R BEAAL (1 D likke 21 OGB4

1.6
A
L2 1=0.048x2-0.207x+0.847
o R=0.942
& >
oy ££0.023x2-0.065x+0.57
< 08l A R=0.956
@ $-0.005:2-0.020x+0.256, 1Ly
i3 XEEH=0.001x2-0.027x+0.217,
0.4 - X R=0.855
vy 1=0.0862In(x)+0.1924
R=0.617
o 1=0.001:2+0.003x+0.073
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Fig.6 Correlations between SSC and wind scale at different stations
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B DU P T A KT CUAS [R) TR B, AT 5 W 2SI I 8l 1 4 R TR, 4 G AR BRIk I 6 A
S A VDR 72 e, I A% 3l met (1078 A0 L B R AN — il dn 6 Yk & G S, ARSI
BVPRIE N 0.11 kg/m?, B2 AEAER) BYLIRE (0.084 kg /m3) K 35.1%, HEL & XATHE K 53.5%.
WO BRI A, B EAE G R 1.06 kg/m?, FIAEBVPIRIZ Y 0.43 kg/m3HILL, 1908 =
15 146.4%. 6 R G KA G e v W B PR R (W3R 2) 43000 53.6%(1R7/N1R) 116.5% (FH
ey 42.3% (i) 59.1 %(FE¥P) 167.1% (43 1) 143.7% (Frmid). o, a2 & KEgm
AR R, FLUC PRI R s, BEVD . mR . IRNERBIEARLE 50% A4 BRAL, AN
s EE . B A AR I BORE PR 0 10 my 4 my 10 my 8 my 6 m Al
5m. H, AR Rl A R R AN UK G AT 6 m, X IR R
ANRIHBTE RN AR BIDIR BE T A G EXRE ML & T, A L = gT?/27(g h
FMEESE, L oK, T PR, /KK d 2 d < 0. 5 L, JIRA 2 LR 3R R TR,
BEIMAR YD, SRR 2BV IR I A/NBS] HoA XK EK e RAL S48 0T KA, S BRI 3]
N7 B R, KR BRI R DU 5 K A H AU J v IR B A 1390, W LA Ry v ik A
T AT e (401, i) A/ B 7K 3 AN BRI 8 o S T O /1, 9 7K v S ok R AR AN P R 52 R B i
(ERy Gl R A S B o =1 3 e e W b SR B S P e 7 (Y PR N i AN W 1]
A, R T B U IR AR 7S AT, AN [T TR T B R Y 2 SN TR A AT Ry,
PSR L KR W 22K, A T I RV H AT RAFIGTFHUE, & IRl i 1R 5 3500 15 7 71
VTR BE BB, AR LR B3R 2RI AR & KGR 1R 7810 28 JAH DG 0 L A e 1)
FEFE R, MRS A E AR AR T BEAE b, W22/ ZKERR, AR KRR IR TR A% 34
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FLALHAT 2 5 AR X R = s b IR B A2, K & XTI K FeAt 2 0 5 o0 B ER 4 PR, K
VL A I AR R R38R S SR 7~8 dBO), PRI s B A 3 sk AR AR AT 7~8 d ARE KT
FE HEGE. SRR, 6 KRR SR8 ARG KETANG R R A AR, K7, “=
BV AR G KR AR I G, o <R AR S X AR B N R BeAh, BR T B R e=
B RUEY, FeAx 5 KU A ) 22 AR L 5 XURTAR 60 28 140 cm, JEILG B . ORE7 15
Wi A A A /N I3, bR P s AR AR A S L 5 IR A i 82 20730 1 12296 A1 120% (LR 3). &
WRAR b R A th & WU (R8BI BE & AR5 21, B & MURIT (1 S AHIE H YK 423
ARV, T & XURTAT & DU R 9 B 22 79 B2 AR [RTRIAL B (P BOE RS s bk (5
PR (R AN SR A ), 6 LA IS0 (R B IR BEARA AL, i AR N S Ll AT P ] s
52 5 G 1R 8 R P AR ARz 3 KT AT i R PR A2 4K

F 4 HERIE M E R RERZ M0
Tab. 4 Other factors affecting the suspended sediment concentration during typhoons

i g _— AL
I Y

£ KT 43166 28533 57000 36 800 41 625 41767

= 3L (m?/5) G R 43000 35100 57467 37550 40100 36 050
o =) 256 198 337 279 126 399
4zl 2 -
” (em) &R 116 138 210 399 291 305
S (m /s) A KT 2.70 4.10 6.31 3.19 3.17 3.50
Ak =L 4.14 7.20 9.60 5.87 7.37 7.42
. EHRA -0.03 0.04 -0.01 0.02 0.00 0.00
B (kg /m3 ;
T (kg/m") BHRRA 0.02 0.06 0.03 0.08 0.02 0.01
. & KT 5.01 7.55 8.24 5.94 6.50 7.05
R o
(m/s) SR 6.52 8.65 13.24 10.95 12.00 12.88
A
2l e A R 0.80 0.96 1.49 1.03 0.77 0.98
= TR0 1
AR (m) “HRep 1.44 1.47 2.14 2.32 2.02 2.50
o EH RS -0.18 -0.08 -0.29 -0.08 0.11 0.01
RIPIREAA (kg/m3 ‘
PR (kg /m?) HRRA, 0.90 0.13 0.09 1.14 0.85 0.57
4 (m fs) =] 3.90 6.00 7.30 5.83 4.59 5.16
=R 5.33 7.44 12.67 7.67 10.23 9.30
A
7 R (m A XU 0.53 0.65 0.97 0.71 0.58 0.75
A F () GRp 0.87 0.85 1.67 1.34 1.37 1.63
. EHRA 0.08 -0.15 -0.03 -0.05 0.10 0.04
B (kg /m3 ;
T (kg/m) BHRRA 0.28 0.82 0.98 0.66 0.48 1.39

He CH AT RREMET 2 2 3 0, “G R AR E K2 H

FCRRAN )il s R B 3 AR A L, w] AR 8 3070 & XU 22/ T 6 XURTRI IS 20 T (6 X<
L ORGSR ST, IR R AR LR IR B IS E I B 2 T LB AR
S L0 3 P A AR B2 A V7 S W ) UM B S AR, AR 6 IS KUK SR LIS T, Bk
JEATY R G R A DA AR IR s v AR B AR A Bk 2 1E R AU v 1 IR s ik B A e, 49
B g3l 6 A FLSE RV IR B2 6 RGE AR AR, 2350 1.08 kg/m®. 0.25 kg/m?. 0.38
kg/m3. 1.22 kg/m3. 0.74 kg/m3. 0.56 kg/m3. A7 T h B B[R NE 281 g A B,
FEG WCARTE” JI1R], WG XETA R, Ha XS RR R K, Sb IR AR K. R4,
1 RURY 18], W B G OK, AR R R, BRI B .
5 4 &

25 RGHE B e TR SR B A, 45 SRR WIHE BRI I AR e, & KUK i e 5 |
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T T IR I3 re 7 (A 2 S v ok P B AR A T 2 2 DR 3R, R TV JBE 1 AR A AT 52 o Ak i
B BRI IR, 6 G KA PRIRE, & )G AR s K R 2.2 £, K8
F) 8 m/s, WK ALTR. & RFHEZBIPIRIE S A E] 0.59 kg/m3 (#) . 0.44 kg/m>? (K
)~ 0.72 kg/m3(#E2%). 0.86 kg/m3 (= L), 0.47 kg/m3(KUE). 1.04 kg/m3(3{1%), BRI
B0 101.2%. T AN B, 52 6 TR FEAN ). JLAning 17T Be ity 4z sl b5 7 s 52 5% £ Ay
B2, BVPMBE S N 167.1 Y% 143.7 %; T BUBURIE AN, 52 WG WA B/ AR
R BEGE v, BEAE W Tm— (14 ), B IDIREE— @ R AR N g, 78 5 gL B RZER
DRHH IV [ B Vb v B AR A I it o] 11 VA R VDU B X T 5 U i e — AN S 2% (AR AL e, B
G WM BRI IR BT A, I8 S5 ITR KRR KD . DUBIBURLR A2 e N TSRS N AT 6, STk
JE VPR E 52 6 MUK I 2 (A S IR AR T
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