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Fig.1 The domain of the model and the locations of the tide stations



%35 & REEM A B R 8 A T B A BB AR LT Y 19

F1 ENHHEANMBHEINESEULE
Table 1 Comparison between the measured harmonic constants of the tidal components

and those calculated with the model

s QR 1~4) H (DL 5~9) R CGIIAL 3 10~14)
e PRIE / cm A/ PRIE / cm A/ PRIE / cm A/
M, 8.4 6.7 12.4 7.7 13.9 6.2
S 2.3 6.4 4.5 8.8 5.5 5.1
K, 1.5 7.6 1.9 8.4 4.1 6.0
O 0.6 5.9 1.6 5.8 1.8 7.5
N2 2.6 7.2 2.5 7.5 3.1 8.4
K, 2.5 8.3 2.0 9.7 2.4 8.5
Py 1.2 10.1 0.7 10.1 0.9 8.0
Qi 0.5 9.5 0.4 12.7 0.5 9.7
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Fig. 2 The cotidal charts of M;, S,, N, and K, components predicted with the model
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Table 2 The positions of the amphidromic points of the semidiurnal tide components
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Fig. 3 The cotidal charts of K;, O,, P, and Q, components predicted with the model



22 [T D %1

R4 H R0 R G D ARPERE & — A J0 W A ASWF 5% R DAL i L B AR
B9 2 A ToH 5 L AR Fie B3 (122°49'06"E, 38°08 12" N) FI & ¥ 1 e #5 (120°30" 06"
E,38°15'48"N),

3 4% iE

“a

ASCR I TCAEH = AT A, 25 08 SE B 1 K RT3 7 — B 0 50 AL 4
BRI LA R AR B 2R T AR Bl T I I L B R TR 8 D I M, L S,
Ki Oy IS N, WKy WPy Qoo RIS IR 8 A0 W1 75 3 ¥ | B3I L AR Vi 1) A% 36 A 23
ATREAE . R T T 14 AN 3 AR AR RO R R A R AT TR L BRI 4 R R R A
BURONMERRTTSE . BEFEA R AR W] 4 A 2 B (A H D fE 9 L B0 AU O 1L 4 1 1 2
ASAEARL S RIS 7 B0 T RO AR VEE Y R 0 AL R R SRR T AR SCB AR R IR S R AL
BB T IS 4 A H TG A 2 e B0 A B TR R AR
ERAVE TR S5 2R . 45 e Bl 91 e 2R e 149 2 20 e it ik 1) 05 1) e % o A Bk 52 45 Hh 1) [m) ) P& 4 A
FHTABE TS RAA B BRI 25 5 0T L A S5 R R A /) DX AR 4
R A R 52 (9 SN T 10 50 A 25

AW ST ER IR LAY B T | BT AR TR0 8 A 2 0 o B¢ [ ) e P (E R i A A —
LEOR I A 0 3T R 9 B AR ARLTH B B R SR A B 4 PR B LA SN L K TR I £ B L TR A
(973 B3R L AR AR B 20T R BE R N3 . X T ARBIE SR UE T — 25 1 2R 3
B 9 K R BT LA B 300 5 2% A A 88 i A Y ) 3 BR0HG S MR 3R . BRI =2 Ah AR SC B T
T 8l 1 ad R R B S PR B I KURE ) R TRR BE Oy B ESE NSl I IR R T EIE .
PR A BT 5 4 i B 23 2% B T 3 7 DR 38 30 182 ) 38 0 A 7 S fm o afy g U

SEHk:

(1] i Rms. POM ¥ 3 B0 AR 2 R igh 2 R T 0 0% W AR B 56 i 0 5 4 M LD, 35 5 B R IV R
55 — W PRI 5E T, 2008,

(2] ka . A B % BB L. (LR B 2# i, 1980,10(3) :26-35.

(3] P-4,y B L, & FE 0. B3 7RV W0 9% T R A BB A L L) ). W 2441 . 1994, 16(5) < 1-10.

[4] Wb S, M T B il 3 0 Vi 0 0 3B MU LT . V8 9 5 19 , 1995, 26 (1) 1 63-69.

(5] T8, FE, D% BiE e RIE M, 9% M50 = A BRI ] 8522, 1999,21(4)
1-13 .

L6] Frafe,ikkm. il iz s i = 48 5500 ). 1V 5 W18, 1987,18(3) £ 26-30.

L7] JT4esC, Fedr B, 22l 7. ) 8 AR 1 = 4 0 U 0 s B AL LT . W 5ITE L 1998,29(6) :611-616.

(8] sREEM A2 AZE, W1, 4. VT 0 b 2 v R X /K 3h o B2 ) B A Bl ar A [ ). AR KT,
2012,43(15) :59-63.

[O]  sREEM R ZE, X B 24, 55, KT 10 35 Il 85008 A5 00 B e A U b 5% g () ). 4 VI 30 3ok 98 VR 55 3R B
2013,22(8):1055-1062.

[10] R¥EH, TSR, % RIT O Jb X467 TR /K 30 1 3 BE 8 m B0 2 A [0 ). AR KT, 2014,
45(1):11-15.

(110 = TRk op 3 i 0 32 sh B A LD . 7 5« ) 1 K 2%, 2005.

[12] sy, R g o, M. 7R TG G 8 A 1 B 40 W A BUE A L LT . A AR I G R 28 2 4 (AR B2



%35 & REEM A B R 8 A T B A BB AR LT Y 23

M) +2005,8(3) :71-77.
[13]  FRMI.BLER .y [t 45 B 2 v 0 6 ek 3 O 9 BB T IS L) ). 8 32441, 2014, 36 (3) < 1-8.
[14] ZE#E ALV AW B 8 ARME Mo MK, 400 3 3 1A BROCEE LT ). T B 3 K%
CHARBHFIRD ,2006,36(6) :851-858.

A Numerical Simulation Study on Eight Major Tidal
Components in the Bohai Sea, the Yellow Sea and the
East China Sea

SONG Ze-kun'?, YU Liang-liang'"*, XIANG Yun-yun'’, SHI Wei-yong'*,
XU Xue-feng''>, YANG Wan-kang'**, PAN Chong'**
(1. The Second Institute of Oceanography . SOA, Hangzhou 300012 ,China;
2. Key Laboratory of Engineering Oceanography s Hangzhou 300012 ,China)

Abstract: A high resolution grid model is established for the calculated areas including
the Bohai Sea, the Yellow Sea, the East China Sea, the East China Sea continental shelf
and the Ryukyu Islands by using the MIKE software and a nonstructural triangular
mesh, in which the actual water depth and shoreline are considered and the open bound-
ary is resulted from the comprehensive Northwest Pacific tidal model. Based on this
model, the tidal wave processes in the China seas are simulated, a harmonic analysis is
made for the vertical motion processes of the tidal waves and thus the propagation and
distribution characteristics of eight tidal components like M,, S,, K;, O,, N;, K;, P,
and Q; in the Bohai Sea, the Yellow Sea and the East China Sea are obtained. The re-
sults from the model have been validated by using the harmonic constants of 14 tide sta-
tions located along the coast of China, indicating that the model is more accurate and re-
liable. The research results show that the propagation of the 4 major semidiurnal tides
(also the diurnal tides) are similar in the above seas, that means, the propagation prop-
erty of the tidal waves along the coasts of the above seas is similar to that of the coastal
Kelvin Wave, Moreover, 4 amphidromic points of the semidiurnal tide component and 2
amphidromic points of the diurnal tide component in the calculated areas are reproduced
successfully. The diurnal tidal amplitude is minimal around the amphidromic points and
maximal at the {ree zone of the bay. The tidal range amplitude is large towards the coast
and small towards the sea in the East China Sea. It is large along the coasts of Zhejiang
and Fujian and relatively small in the Yellow Sea. In the Bohai Sea, it is maximal at the
tops of the Bohai Bay and the Liaodong Bay and smaller in the area around the two am-
phidromic points of the diurnal tide component.

Key words: the Bohai Sea, the Yellow Sea and the East China Sea; tide; numerical sim-

ulation; cotidal chart



