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The Zonal Asymmetry of the Tropical Mean Circulation
and the Dynamic Effect of Kelvin Wave

Yang Yan and Zhu Baozhen
{nsurute o f Atmospheric Phvsics, Chinese Academy o Sciences, Beifng 100080)

Abstract A tropical fi-plane made! which includes the wave CISK mechanism und the feedbuck of
the perturbational wind with evaporation and sensible heating and which incorporates realistic underly-
ing surface temperature distribution and land-sea contrast is used to simulate the zonal non uniformity
of the ropical mean circulation in wind field, divergence and low level potential height field. The result
is in reasonable agreement with observations. Analyses show that this asymmetry is caused by the
interaction of the forcing from thermally non-uniform underlying surface with the internal feedbuck
mechanism between thermal and dynamic processes in the tropical atmosphere. The response ta theril
forcing gives rise to the westerlies over the western Pacific warm pool and the easterlies over the eastern
Pacific. Moreaver, further analyses with a simplified model demonstrated that the development pro-
cesses of the Kelvin wave due to thermal-dynamic feedback may explain the fact that the easterlies ure
stronger than the westerlies.

Key words tropical circulation  zonal non—~uniformity  Kelvin wave
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