$35% H1H i =3 I 5 Vol.35 No. 1
20174 3 H JOURNAL OF MARINE SCIENCES Mar., 2017

TR T BRAE 2RI AL VIR 11 Bk gl 3 4 AE S ke 7K AR S ity ma Nz [T 1. 9 v A RIS, 2017, 35 (1) : 2532, doi: 10. 3969/]. issn.
1001-909X. 2017. 01. 003.

ZHANG Zhi-wei, JIANG Chen-juan, LI Shan-shan. Response of hydrodynamics in tidal reach of the Yangtze River to variation in
runoff[ J]. Journal of Marine Sciences,2017,35(1):25-32, doi:10. 3969/j. issn. 1001-909X. 2017. 01. 003.

LT O B2 7k 3 77 %5 1 X 3k 7k 35 5= 1y Hin Rz

KA, HRE . FRNNA

N R~ KRS REIR 3 ) TR Bt » V105 0 225127)

B OB CUAENATEACKIY THENERGIARAERR . BEKIADRNRAY I I K 4
B, AXETKITI D BN 20 a ym EMBAF R, EHAFE RIFFEMEMPA G T EHFRK
TR B ARSI AN Z R AKEREERENRKERNENL., FAREREA Z R ARENAE
EREKTIRDENERD DR ERC AR 13 AZF A FHREHLE L 20000 £ F KM 9—
UALZEAFHRERD .0 ANZFFHRERD 8488 m’/s, KILH U EERS R MY
B A7 K M RV K — L BRI E O 10%0~T00 8 B K # AL B ¥ T M, T R E & 5 8020 ~100%
v R N B S KE 13 AR M, o MR B RN, T 0 Bl W 3l ) R B K
BO—11 AFHMEfMM, 2K EHE M ALEI10 ARMHEE R A D F Ao BRI ERLEHE.

KB D AKE;KITH DB BRRS BB kAT R

hE SRS TV148 X#kFRiIRES: A
Doi:10. 3969/j. issn. 1001-909X. 2017. 01. 003

0 3

VLI F 2R = Rt A2 K 24 6 300 ke, i 8 T
FRZY 180 3 k. JIE K SCo & K VT T B 25 Pk
SOt FCH T T 4% RV 2 94 20 TR TR
BEIREIE =N 2 L DN (SRS AWAN(Y SUS TR §iES
gLl KGE Bl 1950—2010 4R i 2 4R 7 2 0 5D
28 300 m’/s,1956-—2009 4F- () A5 bk 3.9 12
2010 4EJ5 MR 142 t 7ok . KILE R AR VI8
i X Tl DR 1 55T B TR A R IR Al LA R R
DB A SR EAT 6 T BN . RGBT 20 a B97K SCHE
AR AT W] B i AR AR I AR AN I (B AR I 1Y
T B BT K S AR R AR TR
B> BN BT AR B R AEART R 70,896,

i

%5 HH:2016-10-20 f&E A #E:2016-12-13

XEHS:1001-909X(2017)01-0025-08

KALW O @ F o o W E R, e
KHETTHR S Z ¥ 220 2. 67 m, e Kl 224
4.62 m™ KL 28R R A B 2 H o, 2
H o0 G e xd O 3, SR H DL ML, e o =1L 3T
XS S B 0] 43 o A RO S A 2R ] DX R R
T TP 2 DX R RS & T 5 A 2 O S A L
I i A R RS =TRSOV B K
FARTSVR Z A ] B S 3 11 B A Ay 0] g ] 1 3
B DU ZU A AR 0 AE EAE A 32 SRR X6 Ik Bl A ik 3
TR 7 3 7 60 AR A AR AR

PR GERGET, KT H I E 2248 T 46 000 £ &
FKIN,7 000 Z 3 6 i) , 3 2L 7K A TFE A8 s ol 48 T K
YL AR 3 2 F1 e AES . Pt L 2003 4R JF 47 & K
2010 4F B IRFE 175 m TR E K K R R R 7R 2 430

EETA VL4 KR 3 ) TR 8 5 S0 = JF ik £ 500 B % Bh (K12017) s YL 4 B A $ea R il TRE I H W Bh
TEER A B A(1995—) B VLo m at i A, FEMNF U O HE 55 TR PS5, E-mail:zzwzane@163. com
* WIRAEE FEBRIE (1984 —) Lo PFU . 22 00 10 52 80 ) TR SR G B2 A 5Y . E-mail:jiangchenjuan001@163. com



.26 - i

o
e

3B5% 1M

(A RN /LS NI N 1L S8 SN L /173
IKRVP IR B AV B =k K AR K AR K A
TARRIBAT AR KRR AR T AR IR B9 AF N 20 T
B8 7 A RV 905 B A A B S R /) O Y
T 5336 B X I FBE 7K By AR = AL 5

Xt = WK 12 F K BT IR K B 1 R AR AR AR B BT L A
1 O T 6 9 e Sy i S B Y RS AL
T BT PR T R Y AT AR A B A 4 A A HERL A AR
Bt TR1 s Ak e DA T BE 12, 5 m BROK AL IE 1 B VR
RUESH AAEENIALE L. BRREAAD2E
XYL 1§ W 77 W AL R AR HEAT ST ERS T
1 BEK Bl 3 R ik X = i 7 26 38 5 A R 6 i 7 A 5 A
FRELD, H O A WFTE R T — 2 1] 19 552 1 R AE Sy BF 50
FB  HOR SO 3 TIT 20 a AT 1T BEAS /K SC A 2
GORE B EAETE oK 2 K S VLT B K B
JIFHIEZRAE .

1 HiERFMARTE

A SCHL AR =g T FR s TRy 1978—1987 4%, T2
S 2003—2012 4E3E 20 a (A 35 H ¥ %k,
DY ST AN P PRI N E PN N $'E
il 118 326 60 e AV A AR B R L R ok U T Y G R
IR SCAE SN 19781987 4F 1 20032012 4F W A B
B 24 V- B i 43 5 2 27 100 m? /s H127 700 m’ /s,
AR BEALA 2 %6 5 94 Bk B 24 40 1 LR A 7K AR N = K
A RO A 33 1 A B B 1 A 3 20 o LA AT EE

3 A R R T 3 3 o O R AT R T A B T
M B iRk A8 1k, AR i sh 71 784k .
X IET ¥ L L R R YD YT R R AR 6 S K Sk
(I 1 g o ) i a1 47 g 3t o3 30 e E AR AT R
5 Sl A 57 R 22 5 43 BT 47 3 g ke U e A Ak ) e
HRHH: = e 7J P 1 519 100 30 ERC L AR A b Y e R
AN AT VR AN AT R 5 5 B4 43 R T AR A

118° 119° 120° 1213 122° E
N
-t \ S
320 #’mq BTN et KR
4 N
e \
s e
31°4 “‘
i ruE 030 60
AR G 90k
Bl 1 KL A E
Fig. 1 Estuary of Yangtze River
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Fig. 2 Variation of multi-year monthly mean

discharge before and after regulation
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Fig. 3 Variation coefficient of multi-year monthly mean

discharge before and after regulation
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Tab.2 Comparison of discharge at Datong Station before and after regulation in typical hydrological years m’/s

A MK AR FAKAE
1979 4¢ 2011 4 A A AL B (%) 1980 4F 2012 4 A AR R (0

1A 7 220 15 300 8 080 112 8 150 13 600 5 450 67
2 A 7 670 13 900 6 230 81 8190 15 600 7 410 90
3 A 10 400 14 400 4 000 38 19 100 25 500 6 400 34
1A 14 800 15 800 1000 7 23 000 23 300 300 1

5 H 24 300 16 500 —7 800 —32 38 600 42 500 3900 10
6 H 29 200 33 400 4200 14 38 400 48 600 10 200 27
7H 42 400 36 900 —5 500 —13 50 400 50 700 300 1
8 H 36 800 30 100 —6 700 —18 57 500 52 700 —4 800 —8
9 H 43 800 23 600 —20 200 —46 54 800 38 200 —16 600 —30
10 A 37 200 20 500 —16 700 —145 39 000 27 500 —11 500 —29
1A 16 200 19 100 2 900 18 26 900 21 900 —5 000 —19
12 A 9 560 13 700 4 140 43 13 300 19 100 5 800 44

2.2 BHHANEN

W9 3 I e A 4 78 A 32 R S R AR S R
A HEAT o3 AT LA < L 9 22 A O3 T IR I
2.2.1 #AfEET

N =K P32 AT S T W 1 0L B = i
57 FIALR 9 62 F) £ TIE 56 il 2ok & PR IE R 1006 ~

2= R R R IR W TR S N AN P D
PR E 2R 80 26 ~ 100 D6 4 v A 3 457 J0) #1338/~ Wi )
B TRCIE A R 5) o kR =k K PR A 9 EE T i T
By v Rl K S S L B AR A B i BT S R Y . TV
uit 9 728 A /0N S DR O THG i 52 6 3 947 A R i AR U 7R
GRS ES AR NTE



- 28 - RS

{0/ 35 & 144

(Y X RO RN A E oyl = AR N I S S
B ARYT B LA R B 32 W 8l 00 5% e 3 TR
R R VACTE C P O e R F L DA N 2 @ G e 1 = I O
S I BT WA CPRIE R 90 %) o 6 18 . R 5T AT
9 == 3 19 A W 43 531K 0. 6,0, 27 1 0. 01 ms 17 %F T %
TR RIE R 10%6) . JE W L B 5L AT B =36 1
HEWE 4R K 0. 17,0, 17 F1 0. 04 m, Ay, =l K
48 25 1 G R — VT B B B A5 AT 3 KR i e I
K AT 1) 2 e A A 3 1) 3 AR A6 B2 v A R 1 3 A g
FIHE T

14 —— WEEHDEN RPN —— JAEE S RN
| —— EERTRE RN —— JE AR R
—— BRI —— JEE G L

0 20 40 60 80 100
PRIEZR(%)
P4 IR E S A5 K SOt W L DR IE e th ¢
Fig. 4 Cumulative frequency curve of high tide level

in different hydrological stations before and after regulation
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Fig. 5 Cumulative frequency curve of low tide level

in different hydrological stations before and after regulation
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Fig. 6 Variation of monthly mean tide level in different

hydrological stations before and after regulation
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Tab. 3 Variation of multi-year mean tide range in different

hydrological stations before and after regulation m
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Fig. 8 Variation of monthly mean tide range before and

after regulation after adjustment
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Tab. 4 Variation of M, constituent amplitude and annual mean tide range before and after regulation in typical years
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Response of hydrodynamics in tidal reach of
the Yangtze River to variation in runoff

ZHANG Zhi-wei, JIANG Chen-juan®, LI Shan-shan
(School o f Hydraulic, Energy and Power Engineering , Yangzhou University , Yangzhou 225127, China)

Abstract: The operation of Three Gorges Reservoir causes the variation of runoff in the middle and lower
reaches of the Yangtze River, inevitably resulting in the changes in tidal dynamics. Based on the data of river
discharge and tidal level in recent 20 years, the response of hydrodynamics in tidal reach of the Yangtze River
to variation in runoff was investigated by statistical analysis and tidal harmonic analysis. The results show
that the operation of Three Gorges Reservoir causes the significant change in interannual distribution of
runoff, with river discharge increase by more than 20% percent in discharging period and decease during
storage period. Besides, in river reach between Datong and Jiangyin, the tidal level with guarantee ratio of
10% ~70% is significantly decreased, but the tidal level with guarantee ratio of 80% ~ 100% is slightly
increased. Furthermore, the tidal range and amplitude of M, tidal constitute is decreased during discharging
period, indicating a decrease in tidal dynamics, while the tidal range and amplitude of M, tidal constitute is
increased during storage period, indicating a increase in tidal dynamics.

Key words: Three Gorges Reservoir; tidal reach of the Yangtze River; river dynamics; tidal dynamics;

variation in runoff



