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The observed variability of the cooling and deepening of the
mixed layer in the central Arabian Sea during Monsoon-??
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ABSTRACf. Heat budget analysis of the mixed layer indicatedthat the surface cooling of 2 .3 ~ C in the cen­
tral Arabian Sea with the onset and sway of the summer monsoon over five weeks during MONSOON·77 was
mostly due to the net ocean surface losses as compared with the contribut ions of entrainment and advection of
colder waters. A major portion of the corresponding mixed layer deepening of 5S m is explained by the one
dimensional forcing of surface cooling leading to convective turnover. Under the only forcing or surface net heat
loss, simple prognostic calculat ions simulated the o bserved cooling with a r.m.s error or 0 .1 OC in both the
phases and deepening with thecorresponding error of 2.8 m and 6.3 m in phases I and II respectively,

•

I. Introdueti..

The seasonal onset and sway of summer monsoon
cools and deepens the mixed layer of the Arabian Sea
with varying magnitud es. The cooling is of the order
of 10° C in the western. 4° to 5° C in the central and
2° C in the eastern Arabian Sea (I NDEX 1917). Maxi­
mum deepening of the order of 60-80 m occurs in the
central Arabian Sea (around 10° N & 60' E) and the
layer depth reduces radially towards the coasts (Robinson
.1 al, 1979). Several workers have uttcmpt ed to ex­
plain the observed dro p in the surface tempera ture.
Colon (1964) proposed that increased cloudiness (re­
ducing the solar radiation at the sea surface) and eva­
porauon as the primary factor s (contri buting to the
observed cooling in the eastern Arabian Sea. Saha
(1 97~) hypothesized that following the coastal up­
welling off Somalia and Arabia coasts, during late May
or early June, a wedge of cold water is advected across
the central Arabian Sea by the southwest monsoon
current. DOing and Leetma (1980) computed the heat
budget of the upper layers of tbe Arabian Sea and
attributed upwelling as the dominant facto r responsible
for the observed summer monsoonal surface cooling
10 the western Arabian Sea. Krishnamurthi (1981)
suggested that the surface cooling of the centra l and
eastern (50' to 70° E) Arabian Sea arou nd 10° N during
June '79 was mostly governed by mid-oceanic upwelling
caused by the positive curl of the surface wind stress
associated with the summer monsoona l onset. Me
Phaden's (1982) mixed layer analysis indica ted that
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about 80% of the observed variance in mixed layer
temperature on monthly time scales in the central
equatorial Indian Ocean can be accounted for by ob­
served surface heat flux. Ramesh Babu and Sastry
(1984) concluded that the downward transfer of heat
due to the mixing of warm surface and cold sub-surface
waters associated with increased current shear is the
predominant process responsible for the observed
cooling in the centra l and eastern Arabian Sea.

The mixed layer deepening is mostly attributed to
mixing caused by wind and wave action, by convective
turn over caused by the surface buoyancy nux inducing
entrainment of colder waters from below, by increased
current shear in the vertical across the base of the mixed
layer and by quasi-geostrophi c anticyclonic motion
in the surface layer induced by the curl of the surface
wind stress etc. These arguments imply that different
processes assume differential importance at different
geographic locations of the Arabian Sea. However,
no definite quant itat ive figures are available to resolve
the importance of various processes that are identified
to explain the observed cooling and deepening of the
mixed layer. The main laeune for this a situation is
the lack of adequate time series measurements of tem­
pera tures made in the upper layers of the Arabian Sea
dur ing the summer monsoon season. Fortunately
this has been partially overcome with the systematic
collection of time series of surface marine meteorologi­
cal parame ters and BT data by deploying ships at
selected areas of the Arabian Sea under different regimes












