KEEERATFE S 295 PR 54 3 A30H 87
REPORT OF HYDROGRAPHIC RESEACRCHES No.29 March, 1993

HBIROEITR & BARB ORI ISE LT
AN:ECRES

Relation of Tidal Responce and Tidal Currents
of the Connected Straits of Japan Seat

Minoru Odamaki*
Adstract

Tidal current in the strait is induced by the difference of independent tides of both sides, and its
strength depends on the combined impedance. In here, independent tides mean the tides occurred in both
side of boundary if the strait is closed.

In this paper, independent tides and impedances of the straits connected to Japan Sea are discussed
using the simple one dimensional model and the observed data. Resultingly, the combined impedance
of Tusima Strait is larger than those of other straits. And in Tusima Strait, the gulf inpedance Zg of
Japan Sea is larger than the ocean impedance Zo of the outer sea, East China Sea. In other Straits,
Tugaru and Soya Straits, Zg is much smaller than Zo. Then it is made clear that in Tusima Strait, tidal
current is caused by the co-oscillation of Japan Sea, and in others, Tugaru and Soya Straits by those

of the outer seas.
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Figure 1. M2 and K1 cotidal charts for Japan Sea.
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Figure 2. Conceptual model for tidal current generation in the mouth of gulf according to Garrett
(1975) .
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Figure 4. One-dimensional tidal oscillation

model for Japan Sea.
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Table 1 Tidal Impedances in the straits.
Ho: tides in outer seas, Hg: tides in inner gulf (Japen Sea), L: tidal current flux, Zg: gulf impedance,

Zo: ocean impedance.

Ho Hg Ho-Hg I Zotlg 1g /)

Tusima M2 85270 2 174 87 271 2.14 351 0.41 280 0.43 270 0.07 21
S2 35300 3 44 36295 0.92 1 0.39 294 0.52 269 0.23 45

Kl 25218 3320 26 212 2.01 294 0.13 278 0.11 270 0.02 323

01 20187 3281 20 187 1.71 258 0.12 289 0.10 270 0.04 345

Tugaru M2 30 90 7 94 23 88 0.83 167 0.28 282 0.01 91 0.29 282
S2 15136 3 104 12 142 (.28 226 0.44 276 0.00 178 0.44 277

K1 25150 5 4 29 165 1.34 206 0.22 309 0.01 90 0.22 308

01 20 165 11 294 28 147 1.04 196 0.27 311 0.06 259 0.24 323

Soya M2 20 90 5345 22 104 0.36 112 0.61 351 0.00 271 0.61 352
52 8120 3110 5125 0,09 216 0.56 269 0.00 189 0.55 269

Ki 20195 4350 24 191 1,01 236 0.24 315 0.00 90 0.25 313

01 20165 5326 24 161 1,03 193 0.24 328 0.01 90 0.24 326

em ° em ° em °  x10° ° x10°% ° x10°% ° x10°® °

m/s s/m? s/m? s/m2
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Figure 5. Examined sections of three straits.
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» Figure 6-1. Oscillation modes of Japan Sea according to various frequencies for Tusima Strait.
Numeral attached to line means frequency which unit is cpd (cycle per day). Vertical axis means

amplitude which scale is arbitary.
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Figure 6-2. Same as 6-1, except for Tugaru Strait.
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Figure 6-3. Same as 6-1, except for Soya Strait.
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Figure 7. Gulf impedance of Japan Sea.
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