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Atmospheric str ucture over Antarctica and equa torial
India in southern summer

PARMJlT St NGH SEH RA

A USTRAl-"T. Average vert icil! pro files uf aoual und mcrldionul com ponen ts of winds . and of tempera t ures
IL!~ obta ined from )1-100 meteo rological rocket sounding» conducted at ~lolodezhnaY8 . Anta rctlce in
.Ienuery-Fobmury H17~ (sou thern summer] are compared with th u!1tl of t ho correspo nding esccnt a from 'l hlllllba,
So uth Ind in. The act ua l results art' also compared wit h the Groves atmosph eric model and the ccrreepouding dl'()8r.
t .nres nf t honot uala from the mode l are worked ou t , I t is found t hat in t he so ut hern summer the po lar I nll'l'l luUHC
Jlll tl s t ra I.HI';' "SC WNe a bou t :!7 CC an d 13' 0 warmer t han t he correspoud lnu equa to rla! tropo pa use RIllI ~t rft t (l pll U /ol(".

whilo t ho mesopause was about 2:l"C colder. At bot h t he stations the zunn l winds in the stratosphere wen- pre­
do minan tly C"'''ltc rl~' in Jnnllary wit h 81)OOlj 1t\SR t han liO lOIs and westerl y in February with s peed less t han 35 III/s
while t he merkllone ! winds were vnriuble. Zona l wind depa rtu res of t he act uels from t he Groves mode l were found
to be in n rangE' o f ubou t ± :Mim/s. while t ho te mperature depart ures were mostly negativ e which gave un hull .
cation t hat t he mesospheric te mperatures in the model ar e given ill excess h)' about 25eC.
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1. Introduction

Until 1960 synoptic investigat ions of t he te rres­
t rial atmosphere were confined to only balloon
alt itudes of ab out 30 km. With the advent of
the )Ieteorological Roeket Network (MRN) such
analysis was extended to higher altitudes of abo ut
80 km, Sneh data are available for a large number
of stations.in the northern hemisphere. However,
in the southern hemisphere there is a spa rsity of
rocket sounding stations due to which it is rela­
ti vely less explored. The study of the atmospheric
circula tion around th e South Pole is important
since th e weather and climate over th e globe are
st rongly 1nfluenced by tha t circnlation.

Under a joint Ind o-Soviet agreement the aut hor
was the first Indian scientist to winter in Anta rc­
tica du ring the 17th Soviet Antarct ic Expedition ,
1971·73. In particular , t he author carried out
)Ieteorological rocket soundings of th e upper at­
mosphere at the sta tion Molodezhnaya, located
at 67° 41'S, 45° 51'E at an alti t ude of 42 m above
mean sea level in East Antarcti ca (Fig. 1). At
the station there is a series of east -west ridges
made up of some exposed bed rocks where the
ridges are separated by ice-filled valleys with
elevations ranging from abo ut 20 to 200 m along
the coast. In a narrow zone about 10 km wide
parallel to th e coast exposed rock and soil are
found in abundance which are, however, very rare
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inland. Alth ough th e sta tion bed itself is con­
fined to erra tic and frost -churn ed mixed materials,
ye t nearhy there are two outlet glaciers, Camp­
bell and Hays, which form acti ve moraines.

In 1972 the mean annual temperat ure ob­
served at the sta t ion was - 1O.5°C varying from a
lowest minimum of -35.8°C to a highest maxi­
mum of 7.0°C. South-east winds prevailed over th e
surface with frequent gusts of speed 21 to 41 1IlS-'.
Annual mean relative humidity Wl18 65 per cent
and the ann ual mean precipitation observed was
0.14 em.

Simultaneous 111-100 meteorological rocket
soundings were conducted weekly on all Wednes­
days from Molodeshnay», Antarctica ami from
Thwnba W 30'N. 76° 52' E), South India in 1972.
This investigation is confined to January and
February months of the southern summer.
Average vertical profiles of zonal and mer idional
components of winds and of tempera tnres are
studied and an intercompariso n is made. A typical
summer profile of J unuary 26 is also discussed ,
The resul ts are compared with th e Groves at­
mospheric model (Groves 1971) and th e corres­
ponding depar tures of the actuals from th e model
arc worked out . Tropospheric, st ratospheric nnd
mesospheric circulation indices are computed
using a method devised by Webb (1964).
























