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Circulation pattern in the equatorial stratosphere and its
relation with the circulations in the mesosphere
and upper troposphere - Part I
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A1H l' lt AUl'. Tne w nal clrculat ione in the equetoeia l eteatoaphere and mesosphere over tbe India n Ocean
region undergo cyclic oscillations having:varying degrees of periodicity. The oscillation is biennial in the middle st rat 
osphere (25.35 kIn) where westerlies interrupt t he prevailing easterlies in alternate years. The period of one oycle of
wceterilee and easterlies decrease gradually, towards higher us well as lower levels, beeomlng semi-annual in t he lower
meeoapbcrc and annual in the upperjtropcapbere. The lower st rat osphere is characterised by a thin stream of wester
lies meandering around th o globe within &bout. tO"on eit her aides of the equator. Becauee of the aeasonul north-south
bodily ahift of th e entire et reem, th e Berson wcaterllce oxist over Trivendeum only lor about 8 months of the year.
During thi s period the upper tro poephcrie osl!loorly jet would be completely absent. Although the stratosphere is
considered as l\ very eteble rogion with tho etretopeuee act ing 8S e Ild over it , th e at rato- mesoepheric circulations aro
found to have SOlnG Influence on tho t ropospheric monsoonal circulat ions.

1. IntrodueUon

The upper air data obta ined from the high
alt itude radiosonde ascents and rocketsonde
ascents made at Thumhn from December ]970 to
December 1973 with )1-100 (A) Series meteo
rological rockets supplied by USSR and those
made by USSR research vessel Vo,yk(//) which
participated ill the )IO NE X-1973 progr amme
over the Indian Ocean, have revealed features of
the stratospher ic and uiesospheric circulations
over the equatorial Indian Ocean region which
may have signiflcuut infl uence OIl tho onset ,
strength and withdrawal of t he Indian monsoon
over the country, In addition to the weekly
rocketsonde ascents taken at Thumbs from
December 1970 onwards, a few special nscents
were also made from Thumba in )Iay 1973 and
in November-December 1973. These additional
ascents have provided unique upper air data at
2 to 4 days' intervals particularly during the
crucial tra nsition periods of onset of southwest
monsoon and withdrawal of nort heast m OlL-;OOIl

from KernIll. The special characte ristics of the
circulat ion patt ern at t hese significant levels are
presented in this patt of t he paper.

In this study, the regiou of the st ratos phere
helow stratouull (25 km) und above tropopause
(17 km) is referred to as lower stratosphere, bet -

ween 25 and 35 kill as middle st ratosphere ami
from 35 ban to st rntopause (,15 kill) lUI upper stra
tosphere. Narayanan and Fedynski (1973)
found that the meaII altitude of the stmtopausa
over Trivandrum is at 45· 2 km and the mean
mesopause at 76· 1 km. The region of me."""phere
between 46 and 55 km is referred to as lower
mesosphere. between 55 and 65 kill as middle
mesosphere uud between G5 and 76 km as uppcr
mesosphere.

2. C lr~uhtlon p attern

Fig. I gives the vert ical time-section of mean
month ly zonal winds over Tr ivandrum computed
from the rockctso.ide data of Thumha for a 3
year period from December 1970 to November
1973 supplemented hy high altitude mdiO!lOnde
ascents. In the figure, the isotachs giving the
salient features of the zonal circulation pattern
over Trivandrum from the upper troposphere
to the mesosphere are demarcated. The cir
culation pattern is broadly the same IL< that found
hy Kats (1970) and others by using roeket"onde
data from t he equatorial regions, The wind
Row over Trivandrum in the middle stratos
pber~ is predominantly zonalas found by Rao (1969)
hut m the upper st ratosphere lUI well as ill the
lower mesosphere periodic merid ional flow exi~t!:l .
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