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Abstract:

calculated from measured runoff from 1950 to 2018 at the

Based on the monthly average discharge

Datong Station in the Yangtze River Estuary, the two-
dimensional hydrodynamic and salinity transport model
was established by MIKEZ21 to investigate the effect of
runoff change on the position and intensity of horizontal
salinity fronts in the four branches of the Yangtze River
Estuary after the Three Gorges Project was completed.
The numerical results show that: the annual average
salinity increases in the mouth of the Yangtze River
Estuary and the increase is the most obvious in the South
Passage. Except the North Channel, all salinity fronts
have a double frontal structure. There is a linear
relationship between the position of the salinity front and
the runoff, and the change of position at the first front is

more obvious than that at the second front. The
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relationship between the intensity of each front and the
runoff is a quadratic function. The coefficient of the
quadratic term is positive at the first front and negative at

the second front.

Key words: the Yangtze River Estuary; runoff; salinity

front; numerical simulation
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Fig.10 Longitudinal salinity and salinity gradient in the North Passage due to runoff change
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Fig.11 Longitudinal salinity and salinity gradient in the North Channel due to runoff change
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Fig.12 Longitudinal salinity and salinity gradient in the North Branch due to runoff change
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*3 HESMESE

MEXRIE RE

Tab.3 Fitting coefficient of the relationship between salinity frontal position and runoff

AN A B R’
MM —Em 4.858 95. 094 0.851
[0 ot 1) 0.567 145. 484 0.553
LRSS A 4.161 113.621 0.814

Jes e 1.243 131.198 0. 764
s —Em 10. 449 3. 756 0.839
| e 111} 0.775 108. 379 0.628

F4 HEEREES

EREXRNUAERY

Tab.4 Fitting coefficient of the relationship between salinity frontal intensity and runoff

EAEAN C D E R’
A S — A 0.020 —0.272 1.117 0.916
B —0.007 0.101 0.090 0.783
oy 1tz 4110) —0.016 0.137 0.332 0.829
etk Eein —0.015 0. 190 0.494 0.745
b —%m 0.039 —0.450 1.313 0. 894
B | = 3 —0.015 0. 147 0.281 0. 749
5 Z5ig B, BEERRENIGIN, & S Y R R e

(1) ZERAT 0 T4, =0 T R2 HE A5 4F 1
AR BRI I, HG v g R R in R W L 3G 2y
10% , AbHsZ AR T /)y, R AU N 596 ; 42
(12 A —WAE 2 7)) #h B AKRRRAR , ra il AR b FEAIG
WL, BR800 Bk (9 A —11 1 ) £h B A& AR 3
i, e R R I B L, BN 24 23 %4 .

(2) BRI LA, Hor & SRR B AR IR
T AR oA I A R TR 2 AL . 6 SR —
AR T B 20 000~40 000 mPss ik 4 PRI TR

— BT [0 5 A BT S IR

(3) FhEEBAL B S AR R R, IF A
— A T B S AR R O AR I RER BT A i
WIS — T B A O B A A T A 5 A
JEE B 0 R S AR B RO AR O LRI
We s — e e b o B o IE (AN R E

{E&E STmk A PR :
ERM LR B SR E 5B
W 45 oA 180 s



1470

6] 5% K 2 2 (A 4K BE 2 B

KT B, IR

+

I BN, 1B SRS

S 3Lk -

(1]

PRIL B, 23 4%, SHT7 PG . ARV AR 04 5t By A X
AKF = AMIBIERYSZIE LT . R, 2001, 25(5): 55.
CHEN Shenliang, GU Guochuan, HU Fangxi. The barrier
effect of plume front on the submerged delta development of
Yangtze River Estuary[J]. Marine Sciences, 2001, 25(5): 55.
BIGL, HFH, W07 . KTk SR A T AR ) 45
PHT] SR, 1963(3): 183.

MAO Hanli, GAN Zijun, LAN Shufang. A preliminary study
of the Yangtze diluted water and its mixing processes [J].
Oceanologia et Limnologia Sinica, 1963(3) : 183.

T, R, B, AR UL AN B A P A
3B T A S AN [T ] R 2l (PR SO, 2004, 26
(6): 96.

NING Xiuren, SHI Junxian, CAI Yuming, e/ al. Biological
productivity front in the Changjiang Estuary and the Hangzhou
Bay and its ecological effects [J]. Acta Oceanologica Sinica
(Chinese Version), 2004, 26(6): 96.

HUANG S B, LI K M, JIANG G Q, et al. Influence of
salinity fronts on nutrition substance and biology in Pearl River
Estuary[J]. Water Resources Protection, 2011, 27(2): 18.
KIM H C, YAMAGUCHI H, YOO S, et al. Distribution of
Changjiang diluted water detected by satellite chlorophyll-a and
its interannual variation during 1998—2007 [J]. Journal of
Oceanography, 2009, 65(1):129.

RABOUILLE C, CONLEY D J, DAI M H,

Comparison of hypoxia among four river-dominated ocean

et al.

margins: the Changjiang (Yangtze), Mississippi, Pearl, and
Rhne River [J]. Continental Shelf Research, 2008, 28 (12):
1527.

MOON J H, PANG I C, YONG J H. Response of the
Changjiang diluted water around Jeju Island to external
forcings: a modeling study of 2002 and 2006 [J]. Continental

(8]

[10]

[11]

[12]

[13]

[14]

[15]

Shelf Research, 2009, 29(13): 1549.

MOLINAS E, VINZON S B, DE PAULA X V C, et al.
Structure and position of the bottom salinity front in the
Amazon Estuary[J]. Ocean Dynamics, 2014, 64: 1583.
ATV, N, ARG L RVCI O R (] R S I
1995(S1): 23.

HU Fangxi, HU Hui, GU Guochuan. Salinity fronts in the
Changjiang River Estuary [J]. Oceanologia et Limnologia
Sinica, 1995(S1): 23.

B, /e Gl dh e SR S 0 R ()], et 1
7%, 1998(1): 2.

CHEN Wei, WANG Xiaohua. Tidal fronts and their formation
in the Xiangshan Bay [J]. Journal of Marine Sciences, 1998
(1): 2.

R, ey, AR RIS IR A2l
XA RS R [T ], LifEAk S5, 2013, 29(4): 26.

GAO Qinqgin, JJANG Xiaojun, ZHU Jianrong. Brief analysis
of the impact of the runoff, salinity front and topography
variation on the estuary circulation[J]. Shanghai Water, 2013,
29(4): 26.

DHI Group. MIKE 21&MIKE 3 flow model hydrodynamic and
transport module scientific documentation [M]. Horsholm:
DHI Group, 2021.

WILLMOTT C J. On the validation of models [J]. Physical
Geography, 1981, 2: 184.

FEe, T, XUEAE, S oK PRI AL S R0
I [T ] KBLAPERE, 2011, 22(4): 554.

TANG Jianhua, ZHAO Shengwei, LIU Weiyi, e al.
Influences of Three Gorges Reservoir on salt water intrusion
from the North Branch to the South Branch of the Yangtze
River Estuary [J]. Advances in Water Science, 2011, 22
(4): 554.

AR NRIEIE RS R . R g & (M. e
5 NRAZHH AL, 2015.

Shanghai Maritime Safety Administration of the People’
Republic of China. Shanghai Port and Hangzhou Bay tide table
[M]. Beijing: China Communications Press, 2015.



