SRR - BE1IEaHE
# 64 #1%: pp. 94~108, 19944 3H

HokAlol Hpsiol Y R
Modelling of Tides in the East Asian Marginal Seas

#RE* - g
Byung Ho Choi* and Jin Seok Ko**

R Bomeddel mESES Bre) EREs mLdel e} giffel 2 4334 ¥ Schwider-
skie] 23Ry AR o EfY MPERCR BEBE BRI BWsel H BIES B
EAE BEZ} Qlok OIEEE 2 e 23y, BB LA ATFEES BEshe HolAloh & ikl
Hell grel MEAEG MRV 2o 1/6E RTHERY BwERS Bivsid LEESM, S,
Np, K)o} H3EEIK, Oy, Py, Q)2 BTl 1Y BERARBS ZTstdck HED RS o
Rl A9 BRlfEs EArel 1S8R MW 2 Schwiderski®) WSl HBeiyiio]l ol%eizc).

Abstract [J As satellite altimetry is being progressed to apply with higher precision to maginal seas,
it is necessary to improve correction procedures for tidal signals in altimetry with more accurate
tidal model than the well-known model of Schwiderski for studying marginal sea dynamics. As
a first step, tidal regime of semidiurnal tides (M, S;, N, Kj;) and diurnal tides (K;, Oy, Py, Q1)
were computed with finer details of formulation of tidal model over the East Asian Marginal Seas
covering the Okhotsk Sea and South China Sea and part of Northwest Pacific Occan with mesh
resolutions of 1/6°. Computed results were discussed with observations, previous tidal charts and

Schwiderski's tidal map of the region.
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Table 1. List of harmonic constituents of equilibrium ti-

des
Constituent Amplitude (m)  Frequency (1/sec)
M, 0.242334 1405191074
S, 0.112841 1.45444 X 10~4
K, 0030704 145842 X10~4
N, 0.046398 1.37880X 1074
K, 0.141565 0.72921 X104
O, 0.100574 0.67598 X104
P, -0.046843 0.72523X 1074
Q 0.019256 0649591074
M; 0.041742 0.53234 1075
M, 0.022026 0.26392X 1073
Ssa 0.019446 0.03982X 1073

Table 2. List of Love numbers of equilibrium tides

Constituent k h
M, 0.302 0.609
S; 0.302 0.609
K 0.302 0.609
N, 0.302 0.609
K, 0.256 0.520
0O 0.298 0.603
P, 0.287 0.581
Q 0.298 0.603
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Fig. 1. Computed tidal chart of M, tide (solid line; co-ti-
dal line referred to Greenwich in degree, dashed
line; co-amplitude line in cm, tide generating pote-
ntial term excluded).

B #HEe 094, RAEES BEs 0.953%S 17
3l93+E ] Topex/Poseidon Satellite Tidal Commi-
ttee7} 5T 09462 A3tk K Bl A= A
B2 Love Number: 0.69, at 1.0-8 #Eslgic)
i K O~0)2 FRESEHES o] &3 B
ES ©5Y 8% Flathers}l Heaps(1975)9 4
BirEA5e] AEHA HEL ud WA FEslz
vE FTESI A, EEHA FEL vE 9 BEEska
ug FHE3M= angled derivative 3% {F#A3I )
AN L | BT ol HXmESEm T
Kige] F#E = NOAA2] DBDB5(Digital Bathymet-
ric Data Base 5 Minute)®] KFEERZHE 1/6° X1/
6° TR AJNstud CFL ZEgiel wEd
FES 9% B E FIEE] Ats oF 2028 B
EE At WEEEAE ke —ET o2 000255
Bk ar, i) k3t & U, VY HEL t=0d 4
U=V=0% ¥ #EREZNe] HEgsldc)

3. @5 MiE MR WERe
3.1 Co-Oscillating Tideo{| 2{3t M, 99| WFE

BRBCE R A9 AHEBIWS  Schwiderki(1979)2]
BB BERENE M, Sl 3 RES (e



Folalol #ggkel #y #H 97

.
wl Mo
47 CO-OSCILLATING TIOE BNOD

T10€ GENEARTING POTENTIAL P, 198,
1ADY. EXCLUDEQ)

€0-TIOAL LINE
- » ~CO-AMFLITUDE LINE

------

™ CHINR \ S8 ]
H é =

Fig. 2. Computed tidal chart of M, tide (solid line; co-ti-
dal line referred to Greenwich in degree, dashed
line; co-amplitude line in cm, advection term exc-
luded).
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Table 3. Comparison of pelagic tidal measurement and
calculation (M, tide, amp: H(cm), phase: g(deg-
ree))

Station Ray* Schwiderski| Model

Lat | Long H g H g H g
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Fig. 4. Observed and computed amplitudes and phases
in Pacific Ocean (M,).
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Fig. 5. Observed and computed amplitudes and phases
in South China Sea (M,).
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Fig. 7. Observed and computed amplitudes and phases
in Kuril Island (M,). T
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Fig. 8. Observed and computed amplitudes and phases
in Yellow Sea and East China Sea (M,).
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Fig. 9. Observed and computed amplitudes and phases
in Okhotsk Sea (M,).
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Fig. 10. Observed and computed amplitudes and phases
in East Sea (M)
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Fig. 11. Computed tidal chart of M, tide (solid line; co-
tidal line referred to Greenwich in degree, dashed
line; co-amplitude line in cm).
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Fig. 12. Computed tidal chart of S, tide (solid line; co-
tidal line referred to Greenwich in degree, dashed
line; co-amplitude line in cm, advection term exc-
luded).
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Table. 4. Comparison of pelagic tidal measurement and
calculation (S, tide, amp: H(cm), phase: g(deg-
ree))

Station Ray Schwiderski| Model

Lat Long H g H g H g

95N |1381E | 14 1322 |13 (326 | 15 |284
266N | 1422E ) 11 288 | 11 |285 | 21 |249
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Fig. 13. Sclected locations for comparing observed data

(S2. Ky, O tide).
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Fig. 14. Observed and computed amplitudes and phases
in Pacific Ocean (S,).
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Fig. 15. Observed and computed amplitudes and phases
in South China Sea (S,).
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Fig. 16. Observed and computed amplitudes and phases
in Ryukyu Island (S»).
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Fig. 17. Observed and computed amplitudes and phases
in Kuril Island (S).
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Fig. 18. Observed and computed amplitudes and phases
in Yellow Sea and East China Sea (S).
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Fig. 19. Observed and computed amplitudes and phases
in Okhotsk Sea (S2).
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Fig. 20. Observed and computed amplitudes and phases
in East Sea (S)).
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Fig. 21. Computed tidal chart of K, tide (solid line: co-
tidal line referred to Greenwich in degree, dashed
line; co-amplitude line in cm, advection term exc-
luded).
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Fig. 22. Computed tidal chart of N, tide (solid line; co-
tidal line referred to Greenwich in degree, dashed
line; co-amplitude line in cm, advection term exc-
luded).
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Fig. 23. Computed tidal chart of K; tide (solid line; co-
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luded). '
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Fig. 24. Observed and computed amplitudes and phases
in Pacific Ocean (K).
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Fig. 25. Observed and computed amplitudes and phases
in South China Sea (K)).
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Fig. 26. Observed and computed amplitudes and phases
in Ryukyu Island (K)).
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Fig. 27. Observed and computed amplitudes and phases
in Kurl Island (K)).
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Fig. 28. Observed and computed amplitudes‘ and phases
in Yellow Sea and East China Sea (K).
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Fig. 29. Observed and computed amplitudes and phases
in Okhotsk Sea (K)).
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Fig. 30. Observed and computed amplitudes and phases
in East Sea (Kj).
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Fig. 32. Observed and computed amplitudes and phases
in Pacific Ocean (O)).
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Fig. 31. Computed tidal chart of O; tide (solid line; co-
tidal line referred to Greenwich in degree, dashed
line; co-amplitude line in cm, advection term exc-
fuded).
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Fig. 33. Observed and computed amplitudes and phases
in South China Sea (O)).
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Fig. 34. Observed and computed amplitudes and phases
in Ryukyu Island (Oy).
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Fig. 36. Observed and computed amplitudes and phases
in Yellow Sea and East China Sea (O1).
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Fig. 37. Observed and computed amplitudes and phases

in Okhotsk Sea (O).
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Fig. 38. Observed and computed amplitudes and phases
in East Sea (Oy).
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line; co-amplitude line in cm, advection term exc-
luded).
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Fig. 42. Tidal chart of My, tide in the East Asian Margi-
nal Seas (solid line; co-tidal line referred to Gree-
nwich in degree, dashed line; co-amplitude line
in cm).
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