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26 36
1.2
R 18 >
, 5 :Si S M My Msg
4 P 01 K1 Qg 7 :No My S
P2 b V5 Io; 2 :M4 MSs 2 1.3
TOPEX/ POSEIDON
)
R 1 14
>
)
> )
, 1 ,6
>
(
s , TOPEX/ POSEF M> S2
DON S
)
1
Tab. 1 The phase-lag and amplitude of semidiumal constiuents at crossover points
M, S,
©) ) . . . .
) (cm) O (an) O (cm) ¢ (cm)
1 120.4801  39.1720 340.20 23.88 0.96 5.58 35.47 10.51 7.41 0.91
120.4973  39.2240 343.19 20. 16 3.43 6.79 33.08 9.46 9.39 2.53
2 123.3072  39.1720 243,11 123.55 0.71 9.35 208.82 3135 9.04 6. 65
3 124.7530  37.0920 97. 38 94. 19 0. 54 1.10 149.16 33.78 5.18 0.50
4 120.4768  34. 8040 180. 20 75.02 0.99 0.12 28.32 15. 61 7.44 2.34
5 123.3310  34. 8040 20. 54 57.78 0.57 0.59 62.43 19.43 3.06 3.05
6 121.9048  32.3600 339.71 127. 63 3.50 13.73 19.71 43.76 7.63 11. 39
7 124725  32.3600 287.49 63.76 1. 17 0.79 321.58 28 04 4.67 1. 44
8 127.5657  32.3600 222.95 62. 50 118 0.30 259.37 25.16 0.14 0.59
9 123.3113  29.7080 249.10 109. 89 0.18 1.15 295.07 44.07 3.52 2.37
10 126.1583  29.7080 210. 07 63.52 0.57 2. 66 251.42 24. 38 1.86 0.12
11 128.9788  29. 7080 181.51 52.47 1. 45 2.62 210.02 21. 69 3.24 1. 61
12 121. 8950  26. 8480 256. 46 103. 39 0. 06 1.30 290.77 33.56 6.43 0.73
13 124.7334  26. 8480 196. 97 53.04 0.33 1.34 230.35 19. 96 2.68 1.53
14 127.5712  26. 8480 176. 44 49.42 1. 24 2.14 207.63 20.23 1.19 0.39
127.5835  26.9000 176. 56 50.23 0.30 1. 80 208.94 20.25 2.49 0.30
1. 07 3.21 4.71 2.28
6 0.91 2.50 4.51 L. 67
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NUMERICAL SIMULATION OF SEMIDIURNAL CONSTITUENTS
IN THE BOHAI SEA, THE YELLOW SEA AND THE EAST CHINA SEA WITH
ASSIMILATING TOPEX/ POSEIDON DATA

LI Pet Liang, ZUO Jur Cheng, WU De-Xing', LI Lei, ZHAO Wei~
( Oceanography Depantment, Ocean Uhivasity ¢ China, Qingdao, 266003)
“( Laboratory f Physical Oceanography, Ocean Univesity  China, (Qingdao, 266003)
" (Institute  Oceanology, Chinese Academy o Sdences Qingdao, 266071)

Abstract After the launch of TOPEX/ POSEIDON in 1992, there has been considerable improvement in the ae-
curacy of the global tidal models. However, the application of global tidal model to the study on shallow sea tides was
unsatisfactory in accuracy. M2 and S2 semidiurnal tidal elevations and currents in the study area including the Bohai
Sea, the Yellow Sea and the East China Sea were derived by combining tidal harmonic analyses of TOPEX/ POSER
DON altimeter data and a regional hydrodynamic model in an assimilation scheme based on optimal linear interpola-
tion.

The tidal harmonic analysis along saellite orbit was used to abstract tidal constituents from TOPEX/ POSEIDON
satellite altimeter data in the study area where 12 orbits situated. The cycle of the altimeter data is from 11 to 336. 18
congtituents, ncluding 5 long period ( Sa; S, Mm, Mfand Mg) , 7 semidiurnal (N2, M2, Sy, P2, B, W and
L2), 4 diumal( Py, O1, Kjand Q1), and 2 quarter diurnal (M4 and MSy4) , were involved in the harmonic analysis.
The results showed that the altimeter data could give a good distribution of tides in the Yellow Sea and the East China
Sea. The internal coincidence accuracies of the amplitudes of M2 and S at 13 crossover points out of 14 are 2. 50cm
and 1. 67an, and the acairacies of lags were 0. 91" and 4. 51° respectively.

The POM model is a three- dimensional model that imbedded with sub-model of second moment turbulence cle-
sure, which provides vertical mixing coefficients. It uses a sigma coordinate in the vertical, a curvilinear orthogonal
coordinate and an“ Arakawa C” differencing scheme in the horizontal. The model has a free surface and a split time
step. The external mode portion of the model is twe- dimensional, and uses a short time step based on the CFL condt
tion and the external wave speed. The internal mode is three- dimensional, and uses a long time step based on the
CFL condition and the internal wave speed. I has been used to simulate the tide in this region correctly by other re-
searchers. The computational grid size is10 x 10 . The drag coefficient in the ocean bottom boundary layer was taken
to be 0. 0009 in the Bohai Sea and 0. 0022 in the Yellow Sea and the East China Sea. The two major semidiurnal
constituents were simulated simultaneously. Along the open boundaries, the heights of the water surface were given
asl= 2fH ceos/ @at+ (Vo+ u)c— gc] (Eq.2), where H and g are hamonic constants for the amplitude and
phase-lag respectively, the subscript C stands for either one of the constituents: Mj or Sp; @ is the angular speed of
the tidal constituents, f the nodal factor, u the nodal angle, Vo the initial phase angle of the equilibrium tide.

The tidal elevaions of M2 and S; derived from TOPEX/ POSEIDON alt imeter data at the crossover are assimilated
nto a dynamical model (POM) using blending method based on optimal interpolation methods. The weights matrix K
come from the theory of optimal linear interpolation, which was used by Guoqi Han et al( 1996, 2000) . Ideally, this
marix should be based on solid grounds, such as a statistical analysis of the differences between the model first guess
and the altimetric tidal data. Discussion on this topic is beyond the scope of this paper, and a relaively simple
mehod, K = 0. 8 was assumed.

The charaderistics of the two semidiurnal tides agreed well with those from other researchers. The distance was
17.2 an for the M> tide and 8. 9cm for the S; tide when compared to the observations of 167 tide gauges distributed
along the wastlines. The accuracy improvements were by 14. 9% for M2 tide and 23. 3% for S2 tide after the assim+

lation, respectively.
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