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RESONANT INTERACTIONS BETWEEN PLANETARY
WAVES ON ROTATING SPHERE

Li Xianlang
(Chengdu Institute of Meteorology)

Abstract

In this paper, the noniinear potential vorticity equation on the sphere is discussed.
The coupling equation of three-wave resonan interactions has been caleulated by multiple-
time-geale analysis. Tt is found that the general solution of nonlinear coupling equation
ean be expressed in the elliptic function, so that the energy of perturbation and its chan-
ge are bounded. Meanwhile, we examine the conservation law of three-wave resonance
system and the {ransformation of energy in the course of resonance exeitation.

The aunthor peints out that nonlinear interactions are reversible under given initial
conditions, and that the energy of initia]l perturbation with large wave number modes
can be completely transformed into the energy with lesser wave number modes in the
course of resonance execitation, so far as the zonal wave number spectrum is concerned.
Finally, this paper brings to light the soliton behavior of atmospheric nonlinear plane-
tary wave on rotating sphers,



