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Abstract[] Two-dimensional numerical models with 1° and 1/3° resolution have been established to
investigate the M, distribution of global ocean tides. Especially, a 1/3° numerical model in this study has the
most fine resolution among the existing global tidal model and it has been applied to the computation of
detailed tidal distributions in the marginal seas and the shelf seas. Tidal characteristics in shallow areas could
be hardly interpreted with the existing global chart due to the low resolution. The M, tidal charts obtaind by 1°
and 1/3° numerical model have been compared with the exsiting global maps and the altimetry-derived tidal
charts. Also, the computed harmonic constants have been compared with the pelagic observations. The results
obtained by 1/3° numerical model show better agreement with the existing global charts and the observed data
than those obtained by 1° model. The possibility has been presented that the results obtained by 1/3° model

can provide the open boundary conditions of the regional tidal numerical model.
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Fig. 1. Computed tidal chart of M, tide by 1° model (co-phase lines referred to Greenwhich in degree, co-amplitude lines in

cm).
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Fig. 2. Computed tidal chart of M, tide by 1/3° model (co-phase lines referred to Greenwhich in degree, co-amplitude lines

in cm).
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Fig. 3. Positions of pelagic tide gauges (Cartwright and Ray, 1990).
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Fig. 4. Comparison of computed and observed amplitudes and phases of M, tide.
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Fig. 5. Distribution of discrepancy between computed and observed amplitudes and phases of M, tide.

Table 1. Comparison of computed and observed harmonic constants of M, tide (H: amplitude in cm, g: phase in degree)

169

Observed Computed Computed
Lati. Long. H g H H g
(1° model) (1/3° model)

60.2 331.2 70. 183. 79. 197. 89. 184.
59.1 184.9 23. 106. 61. 67. 37. 99.
54.0 307.1 40. 297. 30. 299. 46. 296.
53.6 346.2 99. 142. 83. 160. 98. 148.
535 3349 53. 145. 50. 171. 60. 151.
52.0 177.5 2L 78. 44. 58. 22. 75.
445 319.5 15. 31. 6. 337. 10. 40.
433 199.9 3s. 300. 37. 302. 50. 278.
41.4 332.0 47. 73. 27. 78. 47. 73.
40.7 190.7 19. 327. 24. 344. 17. 303.
403 345.0 89. 74. 69. 78. 89. 75.
39.4 328.9 38. 59. 22. 46. 40. 61.
36.7 3458 86. 68. 71. 60. 9s. 62.
36.5 196.0 21. 309. 21. 323. 22. 290.
34.0 330.6 38. 43. 27. 31 42. 48.
339 3182 26. 10. 20. 102. 26. 12.
32.6 343.1 72. 46. 60. 40. 84. 47.
324 2973 36. 358. 33 28. 36. 353.
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Table 1. Continued

Observed Computed Computed
Lati. Long. H g H g H g
(1° model) (1/3° model)

28.5 2832 41. 2. 45. 58. 41. 2.
28.2 2925 34. 1. 30. 48. 32. 4.
282 1422 30. 268. 40. 264. 3s. 248.
26.6 316.0 15. 329. 12. 324. 18. 340.
26.6 290.7 32. 1. 30. 55. 32. 1.
26.5 250.1 39. 95. 126. 50. 60. 75.
215 2075 25. 33. 19. 147. 30. 18.
18.9 311.2 33. 233. 32. 220. 30. 241.
14.7 138.1 41. 294, 41. 264. 56. 276.
9.5 308.5 58. 222. 55. 214. 51 225.
7.0 52.9 32. 34. 28. 51. 32. 19.
42 73.5 20. 218. 23. 233. 16. 205.
42 330.7 72. 212. 56. 226. 76. 214.
0.9 200.0 25. 96. 30. 150. 28. 71.
0.4 340.0 55. 204. 37. 218. 59. 202.
0.0 147.3 9. 272. 16. 286. 10. 286.
2.0 327.6 81. 206. 60. 217. 90. 211.
-3.8 555 40. 13. 26. 32. 42. 10.
-4.6 72.4 48. 265. 49. 262. 55. 273.
-7.3 345.6 33. 178. 23. 172. 50. 180.
-14.3 189.3 37. 179. 66. 152. 60. 170.
-15.9 3543 32. 80. 27. 94. 37. 89.
-17.1 346.3 16. 137. 12. 129. 20. 148.
-17.5 210.5 6. 316. 37. 196. 10. 289.
-17.7 168.2 37. 205. 24. 187. 48. 187.
-20.2 575 12. 269. 33. 236. 24. 281.
-23.1 225.1 27. 349. 3s. 255. 30. 325.
-37.1 347.7 22. 15. 19. 5. 26. 8.
-37.8 77.5 41. 230. 33. 230. 50. 228.
-50.0 132.2 12. 65. 15. 175. 11. 74.
-54.3 3235 24. 274. 20. 262. 25. 288.
-54.5 33 15. 21. 15. 357. 25. 26.
-60.7 314.4 47. 264. 25. 242. 37. 294.

3 239 ZREAZRE BRG] FIR, ARGl
WAE, GG 2 B0 g5 AZAUoME W
NAGEe] FEA 2Fe) FHE BolT glon, &
) ge] BAAt e AART FEY 27
FUE =, ojzsl 5 % 4 vl
SUZ A DA AN FAA 27 PHE B
olz Uth. MR oz 1/3° By Hlate] 1° BF 9
Fepgdo] gk B M 2 558 Holn 3l
=g ol AUyHoE e B 2 1° R¥o)

r ff

Table 2. Root Mean Square (RMS) differences between
observed and computed tidal constants of M, tide

Tide model
Schwiderski (1979) 4.10
Cartwright and Ray (1991) 3.86
Schrama and Ray (1994) 2.63
Ma et. al. (1994) 217
Egbert et. al. (1994) 3.01
1° model in this study 182
1/3° model in this study 7.8
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