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SUMMARY

Diagnostic studies with the help of kinetic energy,vorticity,angular
momantum budgets and the study on the circulation characteristics during
various phases of the summer monsoon have been carried out. Inter-
seasonal characteristics of the summer monsoon seasons (1979 Vs 1983) are
studiad since the deficient rainfall over India as a whole during the
1979 season was equal to (-1.73¢) from its normal rainfall and the excess
rainfall during 1983 season was equal to (1.24¢0). In order to compare
the similarities and differences seen in the 1large scale dynamics and
energetics of the Asian summer monsoon during the constrasting vyears of
summer monsoon activity, the FGGE level-IIIb data for the year 1979 (year
of large deficient rainfall) and the operational analyses of the ECMWF
for the year 1983(year of excess rainfall) are used in this study.

During the excess rainfall season, the low level vortex over the
Head Bay of Bengal is intense at the south eastern tip of the monsoon
trough due to the enhanced southerly component in the low 1level(850mb)
westerlies and in the upper level (200mb) easterlies extend right wup to
the Eastern Atlantic with a much stronger TEJ over the Indian peninsula.
But in a deficient rainfall year, the upper level easterlies are found
only up to the east coast of Africa with a weaker TEJ over India.
Further, the cyclonic vortex over the NW~-India(8S0Omb) and an
anti-cyclonic vortex over the Tibet(200mb) are found to be relatively
stronger in a good summer monsoon season as compared with a season of
having a weak monsoon circulation.

The low level convergent center(at 850mb) over the SE-Asia which is
crucial for the summer monsoon activity along with another convergent
canter over the West Pacific are found in an excess rainfall season. But
during a deficient rainfall season due to the westward shift of the West
pacific convergent center, the convergent center(otherwise found over the
SsE~-Asia) is not observed. The east-west circulations(with large velocity
potential gradients) are found to be stronger in a gocd Ssummer monsoon
season with a very strong upper level(200mb) divergent center.

o .

Zonal averaged(sooE—lso £) vertical cross-sections reveal that the
upper level kinetic energy maximum is found in between 7.5 N and 15 N
latitudes during the active phases of the summer monsocon. A northward

shift in its position is found during the dry spells and once the
activity is revived, the kinetic energy maximum comes back to its earlier



position. The cross-sections of the divergence field show that the
magnitudes of the low level convergence(l10 N-25 N) and the upper level
divergence have an increasing trend during the onset and active periods
of the summer monsoon and a decrease during the break monsoon situations.
Further, the cross-sections of the vorticity field show that a zone of
cyclonic vorticity is found all through the summer monscon season around
15 N latitude. In the upper levels, a zone of anti-cyclonic vorticity
which is centered at 30 N extends up to 10 N during the active periods
while its extension towarads the equator reduces during the suppressed
phases of the summer monsoon. Also, at the lower levels the intensity of
the low level cyclonic vorticity decreases during the break monsoon
eituations and c¢yclonic vorticity alone 1is . found all through the
troposphere around 15 N latitude thus making the convective activity to

SUppress.

Vertically integrated structure of the kinetic energy budget terms
during the summer monsoon season shows a zone of flux divergence over the
Bay of Bengal,adjoining peninsular India and a zone of flux convergence
over the Arabian Sea. The magnitude of the flux divergence found over
the Bay of Bengal is more in a good monsoon season. The adiabatic
generation of kinetic energy is found over the regions of strong kinetic
energy flux divergence and adiabatic destruction is found over the areas
of kinetic energy flux convergence. Notably, the kinetic energy
generation is significantly large over the Indian peninsula in an excess
rainfall season. Over the areas where the adiabatic production of
kinetic energy dominates the flux transport, a zone of kinetic energy
dissipation is found. In a good monsoon season(1983), kinetic energy
dissipation is found all over the India and neighbourhood indicating the
existence of a strong circulation. However, in a deficient rainfall
season(1979), a weak source of kinetic energy observed over the
peninsular India indicating the inadequacy in the production of kinetic
energy from the available potential energy source. In addition, many
systematic changes are found in the kinetic energy budget terms during
the various phasaes of the summer monsoon.

The intensity of the planetary vorticity flux divergence and the
relative vorticity flux divergence are found to be more 1in an excess
rainfall vear(1983). Further, the generation of vorticity by the
divergence and the tipping terms is also significantly large in a good
summer monsoon season over the peninsular India and the Bay of Bengal.
During a weak summer monsoon season with the deficient rainfall(1979), a
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vorticity socurce is found. Through this analysis, it became evident that
an excess rainfall year is characterized by the increased vorticity
generation with in the domain itself by the divergence and tipping terms
through the intense upward motion and divergence fields which inturn lead

to the enhanced convective activity.

It is found that a good summer monsoon season is characterized by a
net flux divergence of vorticity where as during a weak summer mONsSOON

season, a net flux convergence of vorticity is found. Thus, in an excess
rainfall vear{(1983),the depletion of the vorticity through the flux
divergence is to be compensated by the generation processes. However,

until the summer monsoon fully establishes itself all over the country,
the generation processes may not be able to meet the depletion of

vorticity by the advective terms.

It is found that the Q-term and the zonal pressure gradient term are
the most dominant terms over the India and neighbourhood. All through
the summer monsoon season, the net effect of these two terms is to
generate the zonal momentum over the monsoon region. Also, the transient
eddy motions tend to produce flux convergence all through the summer.
Mountain torque term is negative(dissipating the zonal momentum) before
the onset of the summer monsoon and becomes positive(zonal momentum

generation) after its establishment. The maximum influx of zonal
momentum is found through the western boundary while the outflow is found
through the eastern boundary. It is found that the zonal pressure

gradient term generates zonal momentum substantially in the upper
troposphere while it dissipates in the lower troposphere.

Q-term shows strong flux convergence of momentum in the lower
troposphere and flux divergence in the upper troposphere. until, the
establishment of the summer monsoon, the zonal pressure gradient term
dominates the Q-term and after its establishment, a considerable amount
of increase in the f-flux convergence in the lower levels is found and
there after the (O-term dominates the zonal pressure gradient term. In a
good summer monsoon season(1983), the low level (-flux convergence could
penetrate up to 500mb or so with the increased southerly component in the
lower tropospheric wind fields. The increase in the intensity of the low
level (O-flux convergence ater the establishment of the summer monsoon is
essential to maintain the 1low level monsoon westerlies against the

surface friction.
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