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ABST RACT. Stratospheric and rnescspheric temperature varia tion during'a sunspot maximum (1970) and
a minimum (976) has been analysed a t the equa torial sites, viz.• Ascensio n Island (8° S. 14<:1 W). Antigua
(17<:1 N.62° W). Fort Sherman (9' N. 80' W). Kwajalein (9' N. 168° E) and Thurnba, T rivandrum (8 ~
N, 77" E). The investigation is based on monthly mean temperature of the four seasons in each
period. The stra tospheric and mesospheric layers showed a heating effect duri ng the period of sunspot maximum.
The heating is more prono unced in the strat ospheric layers between 30& 35 km altitude. A warmer s tra tc pause is
observed over a ll the equatorial stations except over Thumba, where the soundi ngs were usually taken during the
post-sunset period. Seasonal variation of the thermal structure due to the solar cycle is the least in the stratosphere.
The warming produced in the stratopause is high in summer over Ant igua. but over FOri Sherman and Ascension
Island, the warming is slightly higher in winter. In the winter season, large variations of temperature (of the order
of 25" C) are observed in the upper mesosphere over Thumba, while there is least var ia tion in spring. A high
degree ofmesospheric warming is clearly seen when the sun is more activ·e. An attempt has been made 10 study the
correlation between the temperature variation of the stratopause and the solar cycle.
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I . Introduction

During a sunspot cycle, variation in the solar
spectrum takes place from 1260 to 2000 A. The ult
raviolet intensity may be enhanced by a factor of
2 near 1800 A and by 20 per cent near 2900 A
at sunspot maximum (Heath 1973). A stud y
of the stratospheric temperature and solar cycle
by Garvin (1961) revealed that the stratospheric
temperatures are better related with sunspot
numbers ; the relationship was round to be better in
summer than in winter. The study also indicated an
imp rovement in the relat ionship with increasing
height. He concluded that increased electro magnetic
radiat ion associated with sunspots increases tem
perature of stratosphere.

The difference between the stratopause tem
peratures at times of large and small uv solar
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radiation, turn ed out to be abo ut 20 OK based
on DoppJick's (1970) computation for cooling
rates. However, the computation of equilibrium of
ozone distribution, with its dependence on both
temperature and trace elements, is considered to be
a complex maile r. If the temperature differences are
so much. they can be detected by sounding rockets.
Some of the obse rved time variations in to ta l as
well as high level ozone could possibly be related to
a varia tion of the temperat ure in upper strato
sphere. through lemperature dependent reaction
rates (De More and Tschuikow Roux 1974).

In the present study. the response of the tem
pera tures of the equatorial stratosphere and
mesosphere to var iations of solar activity is ana ly
sed for five equator ial rockellaunching stations for
J970, the year or sunspot maximum and for 1976.












