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ABSTRACT. The observed intra-diurna l variability in the sur face meteorological elements and the vert ica l
thermal structure depicting the surface mixed layer depth (MLD) and diurnal thermocline are analyzed with the
aid of short time series measurements madeat a single station (I3)N. 72'E ) in the eastern Arabian Sea durin g the
preceding 12 days of the onset of the summer monsoon during 1977. The associated intra-diurnal variability
in the surface and subsurface parameters is discusse d in the light of varyin g surface meteoroloigcal conditions and
internal oceanicprocesses.

1. Introduction

The vertical thermal structure of the upper layer>
of the sea is known to exhibit variabi lity on a diurnal
scale. The amplitude of this diurnal heat wave is quite
small in the open ocean (ra rely more than 0,3° C),
but may be larger in sheltered and shallow coastal
waters (2°·3 'C) (Pickard and Emery 1982). Variatio ns
in the ampli tude of thi s diurnal wave are known to
differ with season and place. Factors like surface heat
exchange processes, wind and wave mixing, th ickness of
the mixed layer and below--Iayer stratification are ex
pected to play an important role in determining the
structure of the diurnal wave. The var iability of the
mixed layer depth (M LD) on the diurnal scale is known
to be governed by the diurnal march of net accumul ation/
deplet ion of heat through heat exchange processes and
vertical displacement of stratified waters below caused
by the tidal forces and interna l waves.

Several aut hors have attempted to document and ex
plain the observed diurnal scale variability in the open
ocean with a variety of data sets (Stornmel and Wood
cock 1951; Lafond 1954; Poornachandra Rao 1960;
Kraus and Rooth 1961; Satyanarayana Rao and Chala
pathi Rao 1962; Shonlin g 1964; Roll 1965; Howe
and Tait 1969; Stommel et 01. 1969; Bowden et 01.
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1970; Leavastu and Hela 1970; Delnore 1972; Hoeber
1972; Leetrnaa and Welch 1972; Ostapoffand Worthem
1976; Hareesh Kumar and Rao 1987)_ Price et 01.
(1986) modelled the observed diurn al cycle with a simple
one-dimensional model with some success. More re
cently Peters et al, (1987) not iced that the average
turbu lent energy dissipat ion rate was 100 times larger
at night than in the day time both in the mixed layer and
in the thermocline du ring November 1984 ove r the
equatorial Pacific Ocean. For the Indian seas, infor
mation on this. diurnal scale variability in the upper
layers is extremely sparse, due to non-availability
ofsystematic time-series measurements with short sampl
ing interva ls.

In the present study an attempt is made to docum ent
the observed intra-d iurnal scale variability in the sur
face marine meteorol ogical elements and the vertical
thermal structure of the top 200 m water column at a
stationary position in the eastern Arabian Sea (13° N.
72'E) with the aid of time series data sets collected
during 26 Mayto6 June 1977 under the Monsoon-77
observational program (Fig. I). No attempt is made
here to look into the balance between net surface heat
gain and heat storage rate in the upper layers as the
direct measurements of insolat ion which are very im
portant are not available. Unfortunately, no dependable












