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Nonlinear wave resonance equations
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The periods of wave energy variations to be solved
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Effect of nonlinear wave-wave interaction on
quasi-bi-decadal climatic oscillations
WANG Xinhong' LU Weisong' TAO Li'
1 School of Atmospheric Sciences,Nanjing University of Information Science & Technology, Nanjing 210044
Abstract From a group of simple air-sea coupled nonlinear equations, the non-dimensional quasi-geostrophic vor-

ticity equations describing the atmospheric and oceanic motions are derived. After introducing the double time
scale ,under the quasi-resonance conditions of K, + K, + K; =0 and w, + w, + w; = Aw,we get two groups of air-sea
coupled equations involving the nonlinear wave-wave interaction, among which the atmospheric coupled equations
contain the forcing term from the ocean. Then the approximate solutions to the periods of the air and sea wave energy
variations are obtained from the two groups of equations. The solutions show that, with regard to the nonlinear effect,
the air and sea wave energy variations caused by the wave resonance exhibit about 20 years of oscillation in the mid-
latitude area. This result indicates that the nonlinear wave-wave interaction has a modulatory effect on the Atmos-
phere-Ocean interaction, which has established the new mechanism for the formation of quasi-bi-decadal oscilla-
tions.

Key words decadal oscillation ;air-sea coupling;nonlinear;wave resonance





