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Fig. 1 The tidal gauging stations and the hydrological stations of the Changjiang River basin (a) and its tidal reach (b)
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Table 1 Characteristic values of discharge at Datong Station and characteristic values of tide wave at different tidal gauging stations
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Fig.2 Temporal variation of daily averaged river discharge observed at Datong Station between 2002 and 2014 (the red line indicates the

multi-year averaged river discharge)
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3 BATE A A VLR TR B I AL B AL AL AL K B e R A

29

Ute Fo Wt 22 U R A S B TR0, LT DR AR R il
A 2 0 22 e A 0 A (B A 0 22 2 2 o 1 B
1E)o FBETT UL, MY 2 22 A9 A AR IR BE R, T3
FEAE A B 23 B R T R AR e S VLB Z [, L%
UL RAE R o RAE R PRI AR T TR A2 BT Y
T 5 AL 73 M 45 R R AR — E, RIS B 3 2 4 V1 J ]
] B — >3 BUAL VLI LA b 53 18 A58 0L Dk
7535, VLB LR AR X AN W8 (EEAS T R A,
97 R AR A B 0 S A S [T AN AR Y, TR Bt A 1
2y 3 B ARG 588 55 T RO, i 0 2 R R AR AL
F1%) R (L Bl T 5 R 5 BT 58 3% S R IR 28 R

1.8

iz
x

il
2

AIKALYE BE/107
o

B
Pl 4 RUTHT R AT B AR K 38 B2 (a) i I 1R i 2 3 (b)) 1) LA 222 1

Fig. 4 Seasonal variation of the residual water slope (a) and the tide amplitude damping rate (b) for different reaches along the

32 B B EHEE R T

P 4 Sy VIR ] B 408 P s i 22 1 ) 4% 7K Ao
392 38 AR08 e i W R R A ) A A A o eh AT 4 T
LA UG Z - S ORI RE Al B R A T R
e, T 1 90 1R R 0 A 8 R B (5 WD 0 D 4R
BR8N ek 557 ), L8t 2 S Ko7 3 JRE AR IR R 2 DR
S8R T i 2, i A LG 30 e A 2 2 B A O D
N HR BT - L B AR K AL /N T Bl -
B B AR WL I R BE, KA W T I B A AR 6 3
JE /N

1 5 g 2% 3] BE 22 Ak Ak 2 1 247 iy 1 2 K 393 102

FIE/107° m™!

tidal reach of the Changjiang River

14

LA /m s

[
(=)

B
K5 RULHF R B WL (o) AIRIEIAL (b) £ 15 2 132 Foy kA 2 A Ak

Fig. 5 Seasonal variation of the high water level celerity (a) and low water level celerity (b) for different reaches along the tidal reach of

b [ T

I.
%
T

AT A 7838 B /s

A .
& F ¥ F

B

the Changjiang River



30

MHEdy 4245

(AL 46 TR B AR A . Pl TET Sa W7, 0 IR A 40 o TR
WS g A A R, F i 3 4 T B (VB BT
TL—F R, P B — S ) e 0 07 A2 47 P2 A 22K Tkt
2, b3 (B 8l —JgW)) AR Ui R A2 #E -7 BT
Bt K P42, [ Sb SR AR 1% 1R A 10
P BB B L B R TG 2, R I R AR VIR
VLB -SRI B 2 i R 2, LA T B AR ) o7 A%
FEHEEART . BRI, 90 A2 7% T EE 14 2 ) PR R 4K
AR, AR Bl 1 B e MR A A A X ) I A 7
PRI

4 AR RS R D R o B

4.1 K IR 0E X i R R R B

Pl 6 J2 AN [RIR] BE A /KA 33 B 30 I8 41 s e 2% I
T A% % o R 5 R O YT BB O T D R A O R
A4k . Hh B 6a—e ML, YT LA b By, 8 A2 4%
TSI, % 7K ANk A e 1 R R s/ N B B ez, R
Az s VLB B 2 Az A ] A KA 3 B S iR
A RAE I ER . I 6f—j nl 0L, b iR B (V1
GESRAIDE B R R R R N N < E T
Ui R A s — Y B B3 Bt 4 s 1 K 2 R %8, /] 6k—o
38 7% 8 L T R R~ e L o BT X0 U A%
T JE i 0 4 R S /N A L R L VLR
VLR A s —TL B 3 /4> Vo] B A% 4 38 35 il 0 d 34 R 52 34
Kl DL g5 EW, LR L Z & R mE ok,
ARV PR JBE 4 Bt Y 747 20y 3 A SR U /)N, 5 3O D R B

i 5 18 A 4 R Cemmi A PRIk ), VB LT 9] B
B WA, AR AR EE FE T A AR R AR
i ) 394 DT 4 A, 5 IO Ul 4R I A 1 6 AT i) (O Dk
VEJNBG ). th 18 6 b AT L& B, Ax /KA SR | 31
47 3L 32 91 1) 722 1 5 D3R I A i 190 22 AR O A
[ 2, 33 2 DR g v 5t LA SR B 90 e 4 ik A2 A
UL TOUHE AR P58, R 1 4 O S BB0A% 7 1 ] 328 <, AT
B 1 LI, T 1 5 LT ) B A 7% e 52
VAT R i A0, S W B 957 3 g G ik i
A I 58, WA AR R R B O e R L,
B3 F R A TR R R, Hoh gt DL b B
TR iR, P AT T B U AR

I 6 oA [) A8 f 2 6] B A Sk R BT LU
3R W — A% 7K AR 38 B8 1 1 — S 0 A A VT B LA T B A
AL, TR LT ) B St A, R R
BT RL b3 B /K o 38 J8E 3 kR 32 e A A
B, A RURE PR B 458 52 41 B 5 0 ] A, T R A s — Y]
{07 B = 32 0 O TR 3R R T, A 2080 PR JEE 45 B I i A 1
FHXSANBAGE o 53 A, 4R 05— 6 38 7 5 8 1L —Sg 1 A
A — B 1L P T B R SV R 2, IR A
T2 LI B2 AR A SR 2, T AR, S8
4 3 2 55 YT B 9 o R W O ARl
42 REXE R BRI

SRR IAL i o 1 VIRl B 0 % R S, o3
B GETE A E 0 5 A K AL 3 0 IR e el
RIS FR (K 7)o o1& 7a AT AL, AL BEAy

4 g - 4 LSt Al 4 BIT-HiRt 4 JLEA—BL 4 RKAEBILH
a R=0.83 b R™=0.80 c R=0.86 d R>=0.88 e R>=0.11

AIRBLIESE/107

/10" m!

20

T m R=0.42 n R=0.57
g 5
=
iﬁ RZZOOO R':0.14
0 0 0 L 0 . . 0 .
0 0.5 0 05 02 0.6 0.8 1.0 0.8 1.0 1.2
i/ m R /m R i/m R E/m $i R/ m

Bl 6 AR (a—e), W IR IR TE DR (Fj) B 4 78 BE (k—o) 5 10T BE I ¥y 3l e ) R W 19 X %
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wave amplitude at the downstream station for different reaches along the tidal reach of the Changjiang River
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the Changjiang River
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Fig. 9 The variation of the square of the wave celerity (c?) as a function of the tidal amplitudedamping rate (dy)) for different reaches along

the Changjiang River Estuary
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Investigation into the spatial and temporal tide-river dynamics and the
underlying controlled factors along the tidal reach of the Changjiang River

3 1,23

Huang Jingzheng '*?, Zhang Xianyi'*’, Wu Zheng*, Liu Feng"*’, Cai Huayang'*’, Yang Qingshu

(1. Institute of Estuarine and Coastal Research/School of Marine Engineering and Technology, Sun Yat-sen University, Guangzhou 510275,
China; 2. State and Local Joint Engineering Laboratory of Estuarine Hydraulic Technology, Guangzhou 510275, China; 3. Guangdong Pro-
vincial Engineering Research Center of Coasts, Islands and Reefs, Guangzhou 510275, China; 4. College of Water Conservancy and Hydro-
power Engineering, Hohai University, Nanjing 210098, China)

Abstract: As tidal waves propagate into the estuary, they are featured by significant longitudinal variation in sea-
sonal scale due to the nonlinear interactions between tide and river discharge. In this study, the variations of tide-
river dynamics in terms of tidal damping rate, wave celerity and residual water level slope were explored based on
long-term time series of tidal water levels from 2002 to 2014 along the tidal reach of the Changjiang River (includ-
ing the Tianshenggang, Jiangyin, Zhenjiang, Nanjing, Maanshan and Wuhu stations) in together with the monthly
averaged river discharge observed at Datong hydrological stations. Subsequently, the underlying controlled factors
that influence the tidal wave propagation were discussed. It was shown that the seasonal difference in tide-river dy-
namics was gradually reduced in the seaward direction. We identified a transitional zone located between the Tian-
shenggang and Jiangyin stations, where the seasonal differences in tidal range are 0.01 m and —0.04 m, respectively.
Generally, upstream from Jiangyin Station the dynamics character was river-dominated, while in the lower reaches
it was mainly controlled by the tidal forcing. In addition, we show that there exists a threshold in river discharge in
the upper reaches of the tidal reach of the Changjiang River due to the increase of residual water level and hence
water depth caused by the residual water level slope. This phenomenon was particularly true in the upstream reach
between Maanshan to Wuhu stations, where the threshold of river discharge was approximately 33 000 m’/s. The
results obtained from this study can enhance our understanding of tide-river interaction, and will, hopefully,

provide guidelines for water resources management in the tidal reach of the Changjiang River.

Key words: Changjiang River Estuary; tidal river; river discharge; tidal damping; residual water level
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