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AB:iTRAcrl'. Us ing eq uivalent. potential temperatures (eN) ' the thermod)Onamic et rneture of monsoo n
\lc preA8ion. (in the north. sout h sect ion) hal been st udied . ])urinlZ the mid .monsoon months of Ju ly and Au~u.t
1970 and 1071. eight depressi ons moved inland from the Bey of Ben gal. VertiCAl (lrofilcll of BE BenNIS the section
Lhese, Gauhati. Calcutta, Bhubeneebwer , Vi8akhapatnaDl and Madras were conetm cted and dieeuesed . The
vnriatione i n conseeti ve instabili ty in relatio n to the clouding and weath er aeeociet ed wit h a monsoon dep ression
arc poin ted out. Vertical secti ons of moisture and virtual temperature distributions ecro ee & monsoon depression
are alec presented .

The s tudy brings out the ex is tence of ( i ) l\ N'~ion of neutral convective in stahilit;)' and hiflh moist ure content upto
the mld -teoposph cre just south of the centre of tho depression where heavy overeaet sktes , Cb clouds and ht"avy fain
occur a n I. (ii) a layer d minimum 8

K
end low moisture Cf nt ent - on tre I. "bent 3 ·0 1m sal, 40 to .,\0 South of tile

depress ion euggeetlng a. poaelblc regtou of eub-idenre. In this region t hough convect ive instabiliL.)' is ~igh in t he lower
t ropos phere, it is not reallaed pr eaumbab ly because of the synopt ic scale subsidence. The motet ascending air
close to the ce ntre and the del'lCt:"lldina: {eubelrllng) air further sout h form a circulation in the vertical plane and the
distribution of virtual temperat ures ehowa that this vertica l circulation is energy-producing.

During recent years, the radiosonde network
over tho country has been strengthened and the
qua lity of radiosonde data has also imp roved,
with humid ity values available to greater heights
than before. The establishme nt of a vital radio
sonde station at Bhubaneshwar (in July 1971)
close to the normal track of monsoon depressions,
has filled in a longfelt need in the data gap. I t may,
therefore, 'be expected that a fairly reasonable
idea of the thermodynamical structure of the
monsoon depresoion could be obtained with t hese
improved and increased da ta when the depro.ssion
comes close to West Bengal-Ori..sa coasts . With th is
view, two monsoon dspresssions that crossed
Wegt Bengal coast in July-August 1971, just after
tb e establishment of the radiosonde station at
Bhubaneslrwar, were taken up for study. The
results are presented in this paper.

2 . Methods of analysIs

The two variables that describe the thermo
dynamie structure of the atmosphere are tempera
tu re and humidity at the various levels. It i.
possible to represent them by a single parameter,
such a. the equivalent potential temperature
(8..-). An analysis of a single parameter (8El
to study th e thermodynamic st ruct ure is easie r
than to analyse two (temperature awl humidity).
Even n casual examination of the d istr ibu tion of
equivalent potential temperatures with height in
the monsoon season over India shows a well defined
minimum near the mid-tropospheric level; below
th is level, eqnivalent potential temperature de
creases with height and the atmosphere is con
veet ively unstable, whereas above this level the
a tmosphere is convectively stable. Ran (1960)
has pointed out that 'convect ive instability is a
normal feature of the monsoon months and extends
upto 4 to 6 10m.' However, the degre e of convective
stability/instability in the atmosphere undergoes One of the methods to study the vertical
changes with aynopt ie situations and also varies structure of any atmospheric system is to con-
from place to place. In this paper we shall present struct vertical space or time sections across the
the d istribution of convective instability of the system and ana lyse the distribution of a set of
atmosphere in the field of monsoon depression meteorological variables in the section. In the
and deduce certain results t herefrom regardin g present case, a NE-SW oriented vertical section
the thermodynamic structure and certain ot her extending from Lhasa to Madra. was prepared,
features of the depression. when the dep ression centre waa close to West

. 'J'he paper was presented in a preliminary form at the Seventh Forecestlng Officers' Conference, Poone, March 1972.

487

1. Introduction

•

•

•

•










