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INTERNAL TIDE NEAR DANZYO GUNTO
IN EASTERN CHINA SEA'

Satosi Sato* and Yasunao Simohira*
Abstract

Internal tide was observed near Danzyo Gunto in Eastern China Sea. The amgplitude of temperature
fluctuation of M2 tidal frequency was 1C at 90m depth where thermocline was situated. According to
the vertical profile of temperature, it coincided with the vertical motion whose amplitude was 10m.

If temperature flactuation was caused by the first mode internal wave, the amplitude of horizontal
current was 27cm/sec at the surface layer. In its velocity field, we track the motions of fluid particles
numerically. As a result, particles at the surface layer move more than 2km over 1 cycle in the direction
which the wave propagates. On the other hand, particles in the middle layer move in the opposite

direction.
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Figure 1, Schematic view of two-layer model
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Figure 2. Trajectories of fluid particles in the velocity field of an internal wave
Thin lines denote trajectories of particles. The straight thick line denotes initial positions of
particles and the positions after 1 cycle are shown by another thick line.
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Figure 3. Current observation site.
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Table 1. Harmonic constants of tidal current

20m layer
M S K, 0O,
amplitude{cm/sec) 24.6 2.0 1.6 9.9
North— component
phase lag(degree) 209 320 129 151
amplitude{cm/sec) 10.0 35 1.8 8.7
East—component
phase lag{degree) 292 122 175 246
90m layer
M. D2 K. 0O,
amplitudelcm/sec) 18.0 7.5 7.2 4.4
North—component
phase lag(degree) 247 251 223 226
amplitude({cm/sec) 13.5 4.5 7.4 2.5
East —component
phase lag(degree) 24 30 328 0




Figure 4(a).

Time variation of current and temperature at 20m layer Raw values and 25 hour running
mean values are shown.
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The value of N is shown in Figure 5(b)
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Table 2
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The amplitude and phase lag of surface mode and internal mode of M: tidal current

surface mode

internal mode

amplitude{cm/sec} | phase lag(degree) | amplitude(cm/sec) | phase lag{degree)
North component 15.0 232 104 162
East component 9.3 9 121 243

Table 3  The amplitude and phase lag of M, tidal current
Us=23.8cm/sec{major axis component of internal mode at 20m laver)
M. tidal current internal mode residual value
layer | amplitude | phase lag | amplitude | phase lag | amplitude | phase lag
{m) (cm/sec) (degree) (cm/sec) {degree) {cm/sec) {degree)
20 246 209 13.7 143 22.8 343
North component i
a0 18.0 247 6.3 323 17.6 227
20 10.0 292 234 247 17.8 44
East component
90 13.5 29 10.8 67 8.3 336
Up=12.dcm/sec
M tidal current internal mode residual value
layer | amplitude | phase lag | amplitude | phase lag | amplitude | phase lag
{m) {cm/sec) {degree) (em/sec) {degree) {em/sec) (degree)
20 24.6 209 7.2 143 22.6 226
North component
90 18.0 247 4.0 323 17.5 234
20 10.0 292 12.2 247 8.7 13
East component e
90 135 29 6.7 67 9.2 2
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Figure 8. Trajectories of fluid particles in the velocity field of internal tidal wave.
(@)Up=23.8 cm/sec. (B)Uo=12.4 cm/sec,
U, - amplitude of horizontal current at 20m layer
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