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ABSTRACT

Numerical experiments with the general circulation
models show that the Asian summer monsoon is very sensitive
to cumulus convection. There have been however, very few
attempts to investigate the impact of cumulus convection in
different phases of the summer monsoon. In addition to the
diagnostic works on cumulus convection, it is also essential
to examine the prognostic cagability of a cumulus parameteri-
zation scheme separately before implementing it into an
operational numerical weather prediction model. The research
work reported in this thesis is aimed to bridge the gaps in
these twd areas. Special upper air observations collected
during MONSOON-77 and MONEX-79 have been used to determine
the influence of cumulus convection in four different phases
of the summer monsoon. These phases include a preonset, an
onsét, a break in monsoon and a formative period of the

monsoon depression.

Budget studies on kinematic and convective structure
of the atmosphere have been carried out. Results of the
present study suggest that the onset of the monsoon and the
formation of monsoon depression are associated with very
high heating of the atmosphere due to the release of latent

heat in organised deep cumulus convection. The convection



is generally suppressed during a break in monsoon. Diagnostic
study on the cloud cluster propefties reveals that the nature
of clouds undergoes considerable variation during the different
monsoon phases. Within the framework of these results,ltwo
types of cumulus parameterization schemes have been investi-

gated which differ considerably in their basic designs.

In the first kind, several versions of the Kuo-type
cumulus parameterization schemes have been studied in a
semi-prognostic way. The performance of each scheme has
been examined during different epochs of the monéoon. These
studies suggest that a modified Kuo scheme with the moisten-
ing parameter defined similar to the one proposed by Anthes

provides better results when it is tuned for the monsoon.

In the second kind, the well known Arakawa-Schubert
cumulus parameterization has been investigated. Special
observétions of the four periods have been used to determine
the large scale forcing, the cloud base mass flux, cumulus
warming, drying and precipitation rates. Many sensitivity
experiments have been conducted with the cloud ensemble
model. The gquasi-equilibrium hypoﬁhesis has been found to

hold good during all the phases of the monsoon.
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Finally, a comparison of the performance of the two
types of parameterization schemes has been carried out. The
ability of predicting cumulus warming, drying and precipita-
tion rates by the two schemes vary according to the synoptic
situations. In general, the modified Kuo's scheme as defined

earlier is found to provide better results.
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