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Further analysis on t~e thermal response of the ' upper Bay
of Bengal to the forcing of pre-monsoon cyclonic storm
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ABSTRA~. The thermal response of theupper oceanic waters at thestatio~ positioo 7.5 ' N & 87.5 ' E
off Sn, lanka m the ~Y of Bengal to the forcmgs oC a severe pre-monsoon cyclonic storm and of monsooeat
onset IS documented ~Ith the aid of the data sets collected during MONEX.79. It is found that the cyclonic
storm had a etronger influence compared t<? that of~k !'!10nsoonalonset. Below mixed layer, the importance
of vert ical advective processes m red istributlng the heat IS highlighted. The presence of a thermal invenion in tho
surface layers on the storm day IS ~ttrlbuted t'? the descent of warmer surface waters in response to the Ekman
convergence caused b>: the stC?rm wmds. Fo~e~ analysisof temperature data below 100 m revealed the leakage
of energyfrom semi-diurnal tide to shan period mtemal wavesfrom the stormday (5 May) to a post-storm day
(14 May) .

I. Introduction

The energy tran sfer from storms is sufficiently large
to produce oceanic perturbations of significant ampli­
tude . Surface cooling and the deepening of the mixed
layer in the wake of severe tropical cyclones has been
reported for different oceanic areas by several workers.
The response characteristics of the ocean mixed layer
have been found 10 depend on the size, translation speed,
wind strength at the eyewall etc of the storm. 'Several
workers have offered a variety of hypotheses to explain
the observed upper oceanic changes, Francis and Storn­
mel (19S5) described how gale winds of 37 knots for
one day increased the depth of homogenous water from
initial values of 10-30 m to depths of 6 m. Jordan
(1964) reasoned that for typical mixed layer depths,
large temperature varialions could not be due 10 the
heat loss to the atmo sphere but must originate from the
thermocline layers through vertical fluxes. Leipper's
(1967) comparison of bathy thermographs (B'F) before
and after a storm showed outward transport of surface
water, upwelling in the centre of the storm and cooling
and mixing of the outward flowing water. The aerial

survey with airborne expendable bathy thermographs in
combination with conventional data revealed the pre-;
sence of alternating cooler and warmer pools with radius
in the upper layers while the subsurface data tend to show
only a single upwelling cell (Black and Mallinger 1972).
Fedrov's (1973) analysis on the temperature changes due
10 the passage of fourteen storms showed a predominant
type of temperature difference profile of strong cooling
(by 1°-3°C) in the upper 30m, a warmer (0.so-2.0°C)
layer between 30 m and 90 m and a cooler layer from
90 m to perhaps 175m. Fedrov proposed a two-cell verti­
cal circulalion in the plane perpendicular 10 the track of
the storm. The inner cell with upwelling at the centre
and downwelling at about 200 km is consistent with the
observations of Leipper. Consequently, the mixed layer
depth decreases near the centre and increases at larger
radii. The existenceJof the intermediate warm layer is
attributed to convective mixing due to penetrative
deepening of the mixed layer. Anthes (1982)summarised
the mechanisms, responsible for the lowered surface
temperature as, (i) upwelling of cooler water, (ii) wind
induced vertical mixing of deep cooler water with the
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