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RS R S A SE IR R R 4L (F LS, 1998) F Y B AR B Lagrange 4% i 3
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Rossby BIHE K E — B EES WK Lagrange KM R XX, BIRH 30 h 4%
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Fig.1 Meridional distributions of E-W(a) and N-S(b) velocity amplitudes
of the first baroclinic mode of the mixed Rossby—inertia gravity wave and their vertical distribution (c)
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Tab.l Parameters and their signals and values of the mixed Rossby—inertia gravity wave
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Fig.2 Vertical distributions of horizontal (a) and vertical (b) components of the second baroclinic
mode of the residual velocity
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Fig.3 Contributions of the various meridional modes to the meridional residual velocity when the amplitude

of the mixed wave remains constant(a), decreases(b) or increases(c)
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Fig.4 Meridional distributions of the zonal(a), meridional(b) and vertical(c) components of the

Lagrangian residual velocity when the amplitude of the mixed wave is constant
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Lagrangian residual velocity when the amplitude of the mixed wave decreases
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Fg.6 Meridional distributions of the zonal(a),meridional(b) and vertical(c) components of the

Lagrangian residual velocity when the amplitude of the mixed wave increases
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THE MIXED ROSSBY-INERTIA GRAVITY WAVE-INDUCED
LAGRANGIAN RESIDUAL VELOCITY

WANG Fan
(Institute of Oceanology, The Chinese Academy of Sciences, Qingdao, 266071)
WU De—xing, FENG Shi-zuo, SHI Mao—chong
( Marine Environmental College, Ocean University of Qingdao, Qingdao, 266003)

Abstract In this study expressions of the lowest order Lagrangian residual velocity induced by
the 1st baroclinic mode of the mixed Rossby-inertia gravity wave were derived from a dynamic
model of the lowest order Lagrangian residual velocity and its general solution of the equatorial
wave induced Lagrangian residual velocity, based on a weakly non-linear dynamic system of the
continuously stratified tropical oceanic wave. It was found that the wave could induce horizontal and
vertical Lagrangian residual velocity, with the horizontal components being of the same order as that
of annual mean velocity (about 5 cm/s) in the upper central and eastern Pacific. The zonal and
vertical residual velocity were symmetrical with respect to the equator, while the meridional residual
velocity was asymmetrical, with the value being zero at the equator and would not cause net
transport across the equator. The residual velocity’s value was not only related in direct proportion
to the square of the wave’s amplitude, but also to the wave’s frequency. The meridional structure
of the residual velocity induced by the mixed wave with decreasing amplitude was different from
that of the constant amplitude wave. Finally, qualitative analysis of the effects of the wave induced
residual velocity on circulation and the sea surface temperature in the central and eastern equatorial
Pacific suggested that the annual variation of the residual velocity would favors the development of
the El Nifio event in the central and eastern equatorial Pacific.

Key words Mixed Rossby-inertia gravity wave Wave induced Lagrangian residual velocity
Subject classification number ~ P731.2 )



