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ABSTRACT. Response. to the monsoon in its various phases, DC the upper layers of the oceans
has been studied in this paper. During pre-monsoon and weak or break. monsoo n periods the strength
of the easterly current reduces and tends to become westerly. During onset phase westerly componen t
increases with depth. While weak: positive or negative vorticity predomi nates during pre-onset or break
periods. strong positive vorticity rules the Arabian Sea during active monsoo n. Kinetic energy. diver
Bence and verden! velocity patterns also show ineeresting behaviour during various phases of monsoon.

..

1. Introduction

Many changes occur in the surface features of the
Arabian Sea and the Bay of Bengal during pre and
pOSI onset phases of monsoon . Changes on the sur
face in the form of sea and swell have been studied
by many (Venkiteswaran 1960, Mukherjee and
Sivaramakrishnan 1976 ). Raghavan (1969 ) suggested
that a . relation . may possibly exisr between weak or
even break monsoon cond ition with the upwelling of
east Arabian Sea waters off west coast of India. His
explanation was- based on the fac t that du ring weak
monsoon surface winds over eastern Arabian Sea are
generally northerly or northnorthwcsterly, i.e., parallel
to the coast ; such winds are favourable for coastal
upwelling. La Fond and Borreswara Rao (1955)
observe d coas tal sinkIng during October in the eastern
coast of India. Bill all these studies were based on
limited data. The dynamics and kinematics of the
sub-s urface layers display spectacular variations. Th ese
changes thai occur in the depths of the oceans with
the approach of monsoon and later in the season have
not been exte nsively studied due mainly to lack of
adequate data.

1. Data and aoaJ)'sll

D uring the monsoon expe riment (MDNEX-79 ) in
the summer of 1979 five USSR ships recorded ob
servations in the depths of the Arabian Sea and the
Bay of Bengal in three stationary polygon posi tions.

Aow of water (ern/sec) at depths of 25 , 50, 100,
150, 200, 300, 400, 500 and 800 m twice (00 & 12
GMT) daily have been analysed. Mean flow between
two levels has been linearly m terpolated whenever
needed . -

In order to keep consistency with air flow. flow of
water also has been conside red from the direction it
is arriving inste ad of the usual way -Ihe direction to
which it is flowing. Westerly and southerly component.
have been taken positive while northerly and eas terly
are negative,

An alysis of the data and interpretat ion of results
made in three phases are as follows:

Phase 1-16 to 29 May (pre-onset) .
Phase 11- 2 to 14 J une (onset) .
Phase 111- 10 to 23 Ju ly (break-monsoon) .

Mean kinetic energy at the locations have been com
puted in the usual way :

K. E. - ~ (u'+ v.)I , where;; and ii

are the mean zonal and meridion al components of flow
between two levels within the polygon s.

At each level horizonta l divergence and ver tical com
ponenl of relative vorlieity were calculated as flux and
circulation per unit area respectively over the polygonal
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