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Four —Wave Resonance in Driving and Dissipating
Barotropic Atmosphere

Lu Weisong
(Nanjing Institure of Meteorology, Nawing 210044}

Abstract

Four—wave resonance dynamics including Ekman friction and diabatic heating is studied
first time in this paper. By using two new time scales and new time transformation formula, the
general nonlinear periodic solution of the low-frequency is obtained from the general Landau
equations for resonance of four—wave. Ekman friction leads the low — frequency period to have
two important characteristics i.e. hysteresis and catastrophic return, while effect of diabatic
heating has relation to quasi—two week oscillation in the nud —high latifnde; but 30-50 day
osciilation in the mid —high latitude has relation to quasi—resonance of free Rossby waves. The
explosive instability caused by the four—wave resomance is also studied,. it is pointed ocut that
the explosive. instability formed by waves of larger amplitude may be another important reason
why the blocking forms rapidly. It is found that in the barotropic atmosphere Ekman friction
can excite the eaplosive instability. The redults of this paper correct two error assertrons used
widely in the fluid dynamics proposed by Craik in 1985.

Key words : four— wave resonance; dissipation; driving.



