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ABSTRACT

The dynamics of the disturbances due to the instabilitie s of horizontally and vertically shearing
mean monsoon flow have been studied. The necessary conditio ns for internal jet insta
bilityare satisfied, and a barotropic-baroclinic instabi lity analysi s of the observed zonal flow has
shown that the fastest growing modes are mainly due to the barot ropic instability of the upper
level lIow. The amplitude of the rr ost unstable mode is confined to the barotropically unstable
upper tropospheric levels and the primary ene rgy conversion is from the zonal kinetic energy
to the eddy kinetic energy. This may explain the occurrence of observed westward moving
waves at 200 mb,

In an attempt to explain the formation of the monsoon dep ressions, the role of the CISK
mechanism in conjunction with barotropic-ba rocl inic instabili ty has been explored .

Instability analysis of vertica lly shearing zona l fl ows with prescribed vertical distribution
functions for cumulus heating has shown that the hori zontal scale, phase speed and structure of
the most unstab le mode depend s upon the choice of the vertical heat ing distribution function .
The horizontal scale of the most unstable mode is larger for those distribution functions that
provide heating to the larger vertical depth s of the atmosphere.

Instability analysis with the quasi-equilibr ium assumption (QEA) of Arak awa and Schubert for
paramete rizat ion of moist convection has shown that in a quiescent atmosphere the growth ra te
is a maximum for a perturbation of intermediate scale. The vertically integrated net heat ing is
a maximum for the fastest growing mode, It has teen shown that a two-layer model is not
adequa te for study of CISK with QFA r ar .",etcrization of moist convection. For a two-layer
model, the growth rates arc infinite for tl:c rerturt aticns whose horizontal scales are proportional
to the Rossby radiu s of deforrratien. In the presence of vertical shear, the cloud mass flux, as
determined by QEA , becorres inverscly proj-ort ional to the wavelength of the perturbation and
the maximum growth rate occurs for the smallest scales.

A combined CISK-rarotropic-hrcclinic instability analysis of the observed monsoon flow
has been performed using the quasi-equilibrium assumption for the parameterization of moist
convect ion. The structure and energetics of the computed linear perturbat ions are in good agree­
ment with the structure and energet ics of the observed monsoon depre ssions. The results of
this study suggest that CISK may pr ovide the primary dr iving mechani sm for the growth of
monsoon depressions.
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