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Atmospheric circulation at altitudes upto 37 km over India
in the latitude belt 17'-19'N

G. S. GOKIL\LE, M. G. K. MENON and R. T. REDKAIt
Tau TllSIUtlle of Fu ndnmental Research, Bombay

(&£eit'eli 5 November T9GG)

ABSTRACT. ~rl"an monthly wine.... in the j .37 km range for the months of September to :\b y through Decembe r,
beeed on 155 balloon esccnte made over tho per iod 19;;7·66 in the lat itude belt 17°_1 9~~ in India. arc reported.
It ill.bown that except for few short porlode during winter awl spring, when weak we sterlies prevailc-d, the at re toepbcr ic
clreulatlon WM predominnntly zonal with winds generally Increasing wlth alt ltudc.

1. Introduction

During the period between April 1957 and April
1966, we have ca rried ont91 plastic balloon and GI
rubber baloon ascents from Bombay (19"N, 73°g)
and Hplerabau (17·6°N, 78·5°E). The"" flight.
have provided us with a conside rable amount of
information relating to atmospheric circulation
at alt it udes upto 37 kur over India at these lati
t udes. In this pa per we wish to present t hese
observations since the available published da ta in
thi s regard is meagre..

The programme of high nltitudo ascents using
large polyethylene balloon" wag initiated a t the
Tata Institnte of Fundamental Research ill I9!j6
for research on primary cosmic radiation. These
flights were all t racked with 01' ical theodolites
based at two or more stations, for determining
the alt itude-time curve a" also for finding out the
prevalent wind-structure, information concerning
which is necessary for speedy recovery of the
cosmic-ray pay-load. Witid observations during
the flights in tim first few years showed quite
interesting features at stratospheric altitudes.
The number of observations was, therefore,
augmented by making' rubber balloon nseente in
those months in which plasti c balloon flights are
not usually made.

Successful operations with plasti c balloons of
large volume aro possible only when surfaco
winds arc low. Our flights were, t herefore, made
during the period from Septembe r I hrongh to
May, and not during the summer and monsoon
period (June, July, August), when the surface
winds tend to be high. Most flights carried radio 
sondes nnd jor self-recording pressure gauges which
were used to deduce and to check altitudes using
standard atmospheric ta bles (~[urgutoryd 1957).
The winds were calculated at intervals of five
minu tes in all flights, i .e., 1'5-3 Ian alti tud e in
tervals; because of this, it has not been possible
to deduce fine features such as the level of tho
maximum velocity in the tropospheric westerly
jet .

2. Observation!

In Table 1, we have shown tho nu mb" of
flights by month and year over tho period from
April 195; to May 1966. Sinee th , tot.al number of
nights for any particular month ill a year is
small, we have pooled together for each month
ti m data from all t he years an.l tri ed to deduce
an average picture of the circnlat ion. The monthly
m3311 winds thusobtained nrc given ill T.lIJlc ~ at
intervals of I km for tho altitude range 7-:17 km
along with tho stoadinesa factor [(v""ter moa'l!
scaler moun) X 100], which is a IDI)I\.,;uro of vari a
hility in the wind at each level. The monthly moan
winds in met.res!sec have been plotted in Fig. I.
The number of observations arc also marked for
each month.

3. General Ieatures or the e1rc:ulatlon

The following general features clearly show up
in Fig. 1-

(n) Troposphere (7- 20 Ian)

We have only one observa tion for the month of
Soptember :•• the sky is usually cloudy during this
month. This single observation is, however,present
ed, since it shows only eas te rlies in tho tr~lJU~pIUl r6
and the complete absence of westeely winds cha
racteri sti c of the winter circulation. The tropo
spheric circulation in these lati tudes in summer
(June, J uly, August) ill India is kn own to be
oharacterised by a strong eas terlies (Venkircsh
wnran 1950). The weak easterlies observed ill the
Scp',cmoor flight may , therefore, be tuken as
represontative of summer ~ w~lltcr truu..,iti?u,
similar to the weak westerlies III ) la)', during
winter to summer transition.

The circulatio n in the t roposphere is characte ris
ed by stro ng westerly winds ill winter (December,
J anuury, r'ebruary) and relat ively weak wcsterlie..
ill Oeteber-l"ovemb cr and fureh-April. The
westerly jet bu ilds up in st rengt h with the edvuuce
of winter reaching a maximum of 30 metres!"""
at 14 kiu ill Deccmbcr-Janunry, aud weakens
















