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A NOTE ON THE MERIDIONAL TEMPE-
RATURE GRADIENTS IN THE UPPER
STRATOSPHERE AT BALASORE DURING
MONSOON OF 1979

Meteorological rocket sounding wind data
from the Indian station Balasore (21 deg.
31 Lat.) on 4, 6 and 11 July and 1, 3 and
8 August 1979 are used to derive the meridional
temperature gradients at different heights. From

the wind data it is found that there is a layer
of large vertical wind shear in the upper strato-
sphere which fluctuates in height on different
days. The vertical wind shear increased and,
therefore, the south-north temperature gradient
increased to about 20 deg. C to 30 deg. C per
100 km in the 45 to 50 km layer at Balasore,

before the formation and intensification of two
monsoon depressions in the northeast Bay of
Bengal.

2. It is valid to apply the equations of
motion used in the troposphere upto 70 km or
so (Chapman 1954). Hence the thermal wind
equation can be safely used to derive the hori-
zontal temperature gradient from the vertical
wind shear. The equation we have used in the
x, ¥y, z co-ordinate system is :

L) -4 sout
2yl R In (21/2)
where, z1>z>z,
The left hand side represents the meridional
temperature gradient at height z km; u(z) is
the zonal wind at height z; f is the coriolis para-
meter and R is the gas constant for dry air.
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4 m/sec westerly at 50 km On 3rd the a5
wind becomes weaker than on 1st and
August it is 10 m/sec westerly at 54 kn
rently on both occasions of dept sion for
the easterly winds in the upperwstratespher
come weak and are replaced_

8 Tuly. Sxmllarly another depressm :
. in northeast Bay, moved westwards
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Fig. 4. Meridional temperature gradients (°C per
100 km) on 1, 3 and 8 August 1979

4. Before the formation of 6 July depression,
on 4th and 6th the south-north temperature
gradients are 20 deg. C and about 27 deg. C
per 100 km respectively in the layer 46 km io
50 km (Fig. 3). At the same height the tempera-
ture gradient is about — 13 deg. C/100 km on
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at 11 July after the dissipation of the depression.
Similarly from Fig. 4 it is observed that on 3
and 8 August the temperature gradients are
about 30 deg. C and 18.5 deg. C per 100 km
respectively in the layer 44 km to 50 km. The
equatorial = stratosphere is colder than polar
stratosphere during summer (Murgatroyd 1969).
In other words north of Balasore is normally
expected to be warmer than the south. But our
observation shows that in two cases of monsoon
depression formation the southern side of Bala-
sore becomes warmer than the northern side in
the 45-50 km layer. Thus the temperature dis- .
tribution around Balasore in the upper strato-
sphere changed considerably before the forma-
tion of depression over northeast Bay.

5. In this study of the upper stratosphere we
found a rather sudden increase in the vertical
shear of the zonal wind and therefore a marked
increase of the meridional temperature gradient
(southern side warmer than the north at Bala-
sore before the formation of depression on Bay
on two occasions, 7 July and 8 August 1979.
We had data available only on six days and
there were two instances of depression. Avail-
ability of data on few more days especially on
days preceding and following the intensification
of depression would help in studying the evolu-
tion of the vertical wind-shear and temperature
gradient in the upper stratosphere.

6. The author wishes to thank Prof. P. R.
Pisharoty for suggesting the problem and to Dr.
V. Satyan for useful discussions. Thanks are
also due to Mr. S. P. Saxena for making avail-
able the Indian Daily Weather Reports.
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