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Study of the structure of upper tropospheric easterlies over
Peninsular India during the southwest monsoon
season based on ESE data
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ABSTRACT. Ex orclec S41rm Er changn (E..,E) is t he name glven to th e project in which a Canberra aircraft
eq uipped with 80icntific ill8ttlllIlcnt.8.1oa.ncd by th e Hoyal ~ircraft. Establi~ment~ .Farn bor:rngb. U.K. flew ill
lodi... fut a period of 3 mo.uhe from ~ I Juno 197:! on st.udlos of e tmospheri c condttioue. One of th e stud n..· t1 WII "

t o Inveerlge te t b.e d eta iled erru cruee of temperature aud wind fields a t d ifferent levels ir the ras t u ppe r t ro pe .
sph eric easterly d ow wa ich prevails o ver Pentn eule r Ind ia, d uring the ecu t hwcet m OnSOOn season . Th e ai r.
craft dew between Trivandrum ...n1l Bangalore at selected levels between 500 and 100 mb On 26 Jul)' 1912.

Th o Iltudy of th e data thu s eollceted , showed that small sca le vari ations oh ign ifit'alll amplit ude a re present
in th e therma l field~ at all levels with th e resul t th fLt the jhcrmal wlnd eq uat ion comple te ly breaks down whou it
i8 eought to bc verified for short dieten coe. In "orne CIUX'S tho actua l eheere di ffer from the thermal wind by 0 11('

' ord er of magnitude.
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r, lDlrodu.llou

The vertical structure of t he monsoon circulat ion
over south Asia is qualitatively well est1blished in
keeping with th e th ermal fields at different levels as
far as the mean data a~ concerned . However,
the day to day synopt ic chnrts of t he nren show
that this upper tropospheric easterly flow is more
variable thau the westerly flow of the middle
latitudes.

Even the easterly jet sometimes appeal" as a
narrow core of fast winds and at other times as
a broad st ream covering most of Peninsular
Indi a. It is highly streaky in nature. The eas
te rlies are remarkably constant in direction
but highly variable in speed plokashi 1971).

The conventional synoptic dat u also show
that on man)" occasions the vertical wind shears
do not fit in with observed di stribution of tem 
peratures in the concerned levels. It becomess
difficult in such cases to judge wheth er t he ther
mal wind equat ion has broken down due to
dominance of agoost rophic wind components
or the apparent disagreement is due to errors in
observational dat a. To resolve such difficulties,

cont inuous observations of temperature and
wind profiles at different levels are required.
The use of instrumented air craft for obtaining
the same is an ideal method,

Au opport unity to take such observations
came when a Canberra equipped with scientific
inst ruments was loaned by the Royal Aeron au
t ical Establishment (United Kingdom) to tbe
Government of India for a period of three months
from 21 June 1972 to undertake st udies on at
mospheric conditions. The aircraft was flown
from different places for di fferent types of studies
and th e ent ire project was called Exercise Storm
Exchange (ESE) . Th e details of t his project
have been given in a ll article which is under
publication elsewhere.

2. Data

T~e R.AE Canberra is.eq~ipped with a Doppler
Navigat ion system. With Its help wind datll of
sufficient aecuracy are obta ined at frequent
intervals. The navi gators were requested to
record winds as frequ ently as possible prefe
rably every three minutes, which is about th e
maxi mum frequ cncy that was possible.
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