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Observed variability in the thermal response of the upper
north central Ar abian Sea to t he forcing of onset
vortex during sum mer monsoon exper ime nts
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ABSTRACT . Tempe ra ture data co llected in the upper layers of the cen tral Arabian Sea befo re and after
the onset of the summer monsoon during the three monsoon experiments ISM F.X-73 (1973), MO NSOO N·77
( 1977) a nd MONEX-79 (1979) fro m sta tiona ry ships are made usc of 10 document the observed var iab ility in
the upper ocea n thermal structure with the onset of the monsoon . Cooling lind deepen ing of the mixed layer
and warming below the layer were found 10 be of unequa l magnit udes under the influence of onset vortex. during
these three years. Similar differences were also no ticed in the profiles of vertical thermal gradient. Absence of a
secondary maximum in the vertical thermal gradient duri ng 1973 suggests a weak summer monsoonal forcing
during 1972 which was viewed as a global drought year. large d ifferences were noticed in the changes of accu­
mulanve heat cont ent between 1973 and 1979 which were good a nd bad mon soon years respectivel y.
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I . Introduction

A large bod )' of literat ure exists documenting the ob­
serva tional evidence of the inte ran nual variability of
the mo nsoo n circulatio n an d rainfall and its possible
relati onship with other regional a nd globa l circulation
features. One of the importan t scientific questions is
to de termine the mechani sms responsible for the inter­
annual variability of monsoons, There is a growing
bod)' of observational and theore tical studies which
suggest thai slowly varyi ng bo unda r)' forcings may be
the primary ca use for the monsoon variability. Par thasara­
thy and Mo oley (1978) have shown large interannual
variability in the observed summer mo nsoo nal rai nfall
over India. Thi s implies a corresponding variability in
the monsoonal forci ng o'er the Arabian Sea pr obably
pr oducing inter annua l vari ability in the sub-surface
characteris tics of the sea . However. there is very little
informati on avai lab le on the interannual var iability
for the tropical ocea ns. in general and for Arabia n Sea , in
particular. On the annual cycle summer monsoo n is th e
major wind system that interacts with the Ar ab ian Sea

in determinin g its heal budget a nd consequ ently the
sub-su rface thermal struc ture of the up per layer s of th e
sea. T his interact ion is manifested over a wide range of
space-time scales in a non-linear ma nner. T he mode of
the inte raction (mo stly th rough the fluxes of hea t and
momentum across the air-sea interface) is kno wn to be
stronge r du ring disturbed weather associated with t h e
onse t and active phases of the monsoo n, As the flu xes
across the a ir-sea interface also influcnce the ocea n
up per layer cha rac terist ics, it is to be expec ted that
significa nt changes occur in the cha racteristics of the
sub-su rface layer s during disturbed weather.

Bunker compiled surface mari ne meteoro logical
para meters and hea t budget estimates for all the ten­
degree squares of the Indian Ocean using all the a vailable
ship data for the period 1947 to 1972. During May , the
surface temperatu re (Fig. I) in the cent ral Arabian Sea
ftuctuates around 29'e to 300 e and by August cools
around 2ee to 3°ewith the onset and sway of the su mme r
monsoon . The magnitude of the interannual variatio n in
SST a ppears to he relat ively higher (-I ' C) in May
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