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Response of equatorial ocean Kelvin wave to external forcing wind

CHEN Guang-ze', LU Xu™, ZHANG Ming’
(1. Unit 61428, PL.A, Beijing 100072 China; 2. Unit 61741 , P.L.A, Beijing 100094 China; 3. Laboratory of Atmospheric Circulation and Short-
range Climate Forecast , Meteorological and Oceanological College, P.L.A. University of Science and Technology, Nanjing 211101 China)

Abstract: Based on the unbounded ideal ocean linear perturbation model, we achieved the analytical solution of
anomalous forced Kelvin wave in the equatorial ocean, which was the response of the equatorial ocean Kelvin
wave to the anomalies of the forcing zonal wind. The main results were as follows: the frequency, wave-length,
and wave celerity of this forced Kelvin wave were the same as the external forcing wind field. The amplitude of
zonal flow peaked at the equator and decayed along the meridionality. When the wind field was stronger, the
forced Kelvin wave was also stronger. If the frequency and coverage of the wind field were determined, the
forced Kelvin wave was limited to a certain average depth. The higher the frequency of the wind field, the longer
the zonal wavelength, the smaller the meridional attenuation, then the greater the depth of the water. When the
parameter was chosen, the phase of the anomalous wind field and the flow field about the anomalous forced
Kelvin wave was almost the same. The forcing of the west wind would cause eastward flow, and vice versa. The
phase of the flow field about forced Kelvin wave and the potential field was completely the same. The eastward
flow was corresponding to the positive potential, and vice versa, which was the configuration of the classic
Kelvin wave. The difference of this Kelvin wave and the classic Kelvin wave was: the former was the dispersive
forced fluctuation, which was limited to a certain depth; while the latter was the non-dispersive free fluctuation,
whose wavelength, oscillation frequency and the depth of the water were independently set. The analytical
solution of the forced Kelvin wave was consistent with the actual and diagnostic analysis of the tropical Indian
Ocean and the Pacific Ocean. The forced Kelvin wave should do exist in the actual equatorial ocean.

Key words: tropical ocean; Kelvin wave; forcing wind; response; analytical solution



