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Thermal structure variation in the Arabian Sea

(May-July 1973)
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ABST RACT Temperature da ta collected by th e Russian research vessel R.V. Prili ., over Ara bian Sea during
lhree ~ruiscs or iSMEX 1973 from May 10 July 1913 have bc;n analysed. Tberrnal con dition s of twozona! sectio ns
along 110 30'N and 16° OO' N an d at .buoy sta tion ( IS"N, 67 E) have been depicted. Layer th ickness Increases fr~m
May to July. Linea r regression equations ha ve been developed between mixed layer depth (MLD) and depth of 21 C
isother m below MLD . Internal waves have been iden t ified in these areas and the wave parameters reported .
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t . Introducti on

Ind ian O cean has been under active and rigo­
rous study for the past one deca~lc. M ueh of this
study is cen tred aroun d equa~onal a~d northern
la titudes of the ocean , covermg va rious aspects
of hydrographic features, maj or and minor current
systems, wa ter masses, etc. Al?art from these
studies some work ha s also been di rected towards
the stu ;lies on internal waves and their effects on
th ermal structure and underwater round pro-­
pa~ation (Lee 1961, Perry a nd Schmikc 1961) .
T l;e present study eme rged fro~.a collec tion .o f
oceanographic d ata during the JOint Indo-Soviet
programme, desi~natc? as IS~IEX 1973 (Indo­
Soviet Monsoon Experi men t) . The resul ts of the
analysis of the temper~turc and s~l.i nity data,
collected on board RUSSian vessel P,,11D over two
zonal sections and a t the buoy sta tion, wh ich were
cove red prior to a nd during the monsoon
pe riod (from ~la)' to .lui)' 1973) arc reported in
this pape r.

2. Data analysis

The data coverage along two zonal sections
and at the buoy station with duration arc ind icated
in loca tion map (Fig. 1) . The ship's drift at the
bu oy station in the first ph ase , oiz., during 28
May to 6 J une 1973 is observed to be 5 .~ a~d 3
nautical miles in the N-S and E·\V directions
respect ively, while t.he cor:espo nding figures in
the second ph ase, VIZ ., d uring 26 June to 3 July
1973 bein g 4 a nd 5 nautica l mil es .

(a) Thermal structure

From the di gi rized HT dat a, the dep ths of
isotherm s at I ClC interval arc estima ted . T he
vertica l therm al struc ture along the two zonal
sections withi n the upper 200 m is presented in

Figs. 2 (i to i s}. In the same figure correspo nding
station locations togcth cr with dates arc ind icat ed
at t he top of each section. Similarly va ria tions of
the vert ical thermal structure a t the bu oy station
are presented in Figs. 3 ( i to v) along with its
locati on a t the top of each di agram. It may be
noted tha t two different time scales have been
used in the two cases, viz., for Figs. 3( i) a nd ( ii) ,
an d Figs. 3 (ii i), (iv) a nd ( v) 10 illustrat e the
therm al features in detail.

(b) Internal waves

The periods and heigh ts of internal waves at
different depths a t the buoy station are obtained
by following individual isotherms a t respective
dept hs and these are given in the Table I. Fig. 4
shows plots of internal wave energy (propor tional
to square of wave heigh t) aga inst corresponding
wave periods. From the available hyd rogra phic
data at the buoy station, assumi ng two layer model
(Sverdrup" al. 1949, Dcfant 1961) in ternal
wave velocity, C, is computed from the following
equation at a dept h of 70 m :
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where , 9 Acceleration due to gravity

h th ickness of the top layer, viz.,
surface isoth erm al la yer , where
density gradient is sma ll.

p' : The mean density of the top
layer,

p : The mean density of th e bot to m
layer , viz., layer extending from
bott om of isothe rmal layer to
200 m ,
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