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Wave—CISK and Low—Frequency Oscillation in the Tropical Atmosphere

Wang Jiyong and Liu Shikuo

{(Departmen: o fGeophysics, Peking University, Beijng 100871)

Abstract A baroclinic semi-geostrophic model, including the wave CISK mechanism, was estab
lished 1o analyse the low-frequency oscillation {LFO) in the tropical atmosphere. On the basis of vur
previous work, we not only considered the effect of CISK mechanism which was demonstrated as
Nzr_rwﬁ in the thermodynamic equation, but blso considered the variation of vertical velocity wy at the
top of the boundary layer with the latitude. Under these considerations, the analytical solutions of equa-
tions which can describe the LFO in the tropical atmosphere are obtained, and the Kelvin waves and
Rossby waves excited by the CISK mechanism, CI1SK - Kelvin waves and CISK - Rossby waves. are dis-
cussed. 11 is shown that the wave - CISK mechanism is very important (o the LFQ in the tropical atmos-
phere. In this treatise we used the expansion in series of the eigenfunction .S‘,;”z(x) which was named
as the Sonine polynomial. Among our results, we not only obtained the relationship between the propa-
gating velocities of CISK -Kelvin waves and CISK -Rossby waves and the convective condensational
heating parameter f. but also demonstrated the coupling effects for the upper and lower atmosphere in
the tropics. Tt depends on the different values of # in the upper and lower atmosphere that the
CISK - Kelvin waves and CISK -Rossby waves propagate eastward or westward, and these waves may
be unstable.

Key words waye-CISK mechanism low - {requency oscillation convective condensation
latent heat parameter ~ CISK -Kelvin waves  CISK -Rossby waves
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