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Dispersion properties of internal gravity waves in the non-rotational system

Yutaka Isopa”

Abstract

In a continuously stratified fluid, the frequency of internal gravity waves depends only on the angle that the wavenumber
makes with horizontal, i.e., the polarization relation in the non-rotational system. That is, the group velocity of internal wave is
at right angles to the wavenumber vector, and hence its propagation characteristics are studied by “theory of ray-tracing”. On
the other hand, under the restriction on vertical scale, the behavior of internal wave can be frequently discussed by using “theory

of decomposed mode-waves” or “two-layer approximate model”.

tionship between these three theories.

[ try to do the original interpretation as for the physical rela-
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Fig. 1. (a) Schematic view of internal wave in the ocean. (b) 1) Theory of ray-tracing and 2) theory of decomposed mode waves.
(c) 3) Internal wave for two-layer approximate model.

Fig.2. (a) For internal waves (no rotation), the surface of constant
frequency 0=0, in wavenumber space (m-k) has the
angle of ¢. Schematic dispersion curves (b) for the
relation between frequency: ¢ and horizontal
wavenumber : &, and (c) for the relation between fre-
quency : o and vertical wavenumber : .
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(b) Internal wave with a

forcing frequency ¢ = ¢ r in wavenumber space (m1-k) has the angle of ¢ r.
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Fig. 9. The same as Fig. 8, but three types of summation (a) n= 142, (b) n=1+"-+5 and (¢) n= 1+ -*+50 mode waves.
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Fig. 10. The vertical planes of vertical velocity : w 2-hours later for the periodical forcing (1 hour period) with the sinusoidal wave
of one wave-length (a) 277/k; = 1,571 m, (b) 27/k, =785 m and (c) 2 7/k; =524 m.
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Fig. 11. The same as Figs. 10(b)(c), but the forcing sinusoidal wave of (a) two wave-lengths of 2(27/k;)=1,571 m and (b) three

wave-lengths of 3(27/k;)=1,571 m.
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Fig. 12. The same as Fig. 10, but the model results 10-hours later.
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Fig. 13. (a) The same as Fig. 12(c), but setting the step-like topographic variation. (b) The vertical planes of vertical velocity : w at
two times of 9(3/4) and 10-hours later for the periodical forcing (1 hour period) with the sinusoidal wave of middle wave-

length between n=2 and 3, i.e., 2 7/k, ;=628 m.
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Fig. 14. (a) The vertical profile of density for two-layer approxi-
mate model. (b) The vertical plane of vertical
velocity : w 5(1/4)-hours later for the periodical forcing
(1 hour period) along the left-hand side boundary.
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