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Coupled Waves in Simple Tropical Air—Sea Interaction Models
and Their Instabilities (1)

Zhang Renhe
(Institute o fAtmospheric Physies, Chinese Academy ofSciences, Beijng Y00080)

Abstract

According to a simple tropical air-sea interaction model, under the approximation of the equateri-
al §-plane, the case when the gravest meridional mode is taken in the air-sea coupled system is dis-
cussed in this paper. This case corresponds to that there only exists Kelvin wave both in the atmosphere
and in the ocean.When the Kelvin wave in the atmosphere and that in the ocean are coupled together,
the eastward propagating coupled Kelvin waves can be unstable and in the long wave part, the coupled
Kelvin waves can propagate westward because of the air-sea interaction. The property of the coupled
Kelvin waves has a great deal to do with the parameters used in the model. When the parameter makes
the difference between frequencies of atmospheric Kelvin wave and oceanic one to be very much great,
the property of the coupled Kelvin waves is close to that of the Kelvin waves in the atmosphere and in
the ocean. Only when there is no much difference between the frequencies of atmospheric Kelvin wave
and oceanic one, the strong air-sea interaction can occur and instability appears.

Key words: air-sea interaction; coupled Kelvin waves; tropical region.
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