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Fig.1 Directional angle of travelling wave
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NONLINEAR INERTIA-GRAVITY INTERNAL
WAVE IN STRATIFIED FLUID

Hou Yijun, Li Wei
(Institute of Oceanology, Academia Sinica, Qingdao 266071)

Wang Xinsheng
(Deparimen: of Physics, Qingdao University, Qingdao 266071)

ABSTRACT

Based on the fundamental equations of geophysical fluid dynamics and the con-
sequence of vertical density stratification, this research applies travelling wave coo-
rdinate to the 3-D Boussinesq fluid to study the nonlinear permanent wave. An auto-
nomous system of ordinary differential equations in two variables is obtained as fo-
llows:
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Rigorous study of the mathematical mechanics of the geometric topological structures
in phase plane led to the conclusion that nonlinear wave is periodic in propagation
direction and that solitary waves do not exist.

Further researches showed the travelling wave system can be transformed into a
simpler form by using the Hamilton function and “action-angle” variables so that
the complex nonlinear wave was simplified into a system like simple harmonic vibra-
tion.

Using the transformed form of nonlinear wave and the directional angle of tra-
velling wave, the analytic solution of nonlinear inertia-gravity internal wave can be
written in the form

U= Uﬂga(cosﬁ cos Z — \/i sin# sin Z>
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