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Propagation of Three Dimensional Inertia Gravity Waves in
Non-uniform Parallel Flows

He Haiyan®

Abstract The characteristics of the wave numver structure and the horizontal
propagation of threz dimensional inertia gravity waves in non-uniform parallel
flows are studied analytically in this paper based on a linearized Boussinesq
system, It is shown that any of the wave number vectors is fully onm a certain
circular conical surface,which is referred to as the constraint surface of wave
numbers, And therefore,only two of the three componentsof a wave number vector,
and thys of a group velocity vector,are independent, The direction of the phase
propagation in horizontal of the waves is proved to be always at right angles to the
group velocity, It is also shown that the local wave guide, i, e, the wave energy

passage,is favorably oriented in a direction perpendicular to the so-called wave-

-

- flow interaction vector E defined in this paper, And if the effects of the strati-
fication and the “Doppler shift parallax” cuased by the basic flow are
negligibly small, the favorable wave energy passage will approxmately be coincident

with the axis of a jet stream,

Keywords non-uniform parallel flow, inertia gravity wave, constraint sarface of

wave numner,wave-flow interaction vector,refraction
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