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1. Introduction

A study of th e incidence of inversions and
stable Iap!4C rates in the free atmosphere a.nd
their seasonal variations is of intere st not
only from t he sta ndpoint of the physical
and dynamical causes which ~ive rise to them
but also because of their practical impor­
tunoc in problems such as control of atmos­
pheric polution, propagation of high fre ­
queney rndio \v· ,\V(~K , etc. The conventional
mp rosontat ion of upper air data in the form
of ta bles nnd diagrams for standard levels
does not highlig:ht this feature. It Wl1S, there­
fore, considered to he of interest to undertake
such n study in respect of the free atmos­
phere over Inrlia. The material for t he st udy
was provided h)' the results of npper a ir
soundings mnde twice daily at 00 aml 12 Z
from 12 radiosonde sta t ions, The study has
been based on the data collecte d during the
five-year per iod 1956-1960. In Part I of the
study which is the subjec t matter of t he
present paper, the results for five stations to
the south of lati tude 200 X are presented.
The stations nrc -

Lat. Long.

1 Trivandrum 8°:!9'X 7Go5i'E

2 Port Blair 11°40' X 92°43'B
3 )I adras 13"OO'N sooH'B
4 Visakhnpa tnnm lio,I:I'X 83°]4' 1>

5 Bombay 19°0;j'N" 7:!°53'g

Result. ill respect of seven stations to the
north of latitude 20°'" will be presented in a

subsequent paper of th is series. The bifurca­
t ion of the stations at latitude 200 X has 1I0t
been done purely arbitra rily; as will be
seen from the results , the northern stations
show certain feat ures quite distinct. from
the southern ones. A detail ed discussion of
the result. contained in t his paper high­
li~h til1g the physical and dynamical causes
th at would account for the salient features
brough t out hy t he nnalysis will form t he
subject mat ter of Part II of t his scrie•.

2. Data lor Study ani Method of Analysis

The original te phigrams of the nscents
plotted at the radioso nde stations as well ns
the tabulation rcgisten-; of the stat ions were
ut ilised in th e present st udy, The frequency
of occurrence of stable lapse rate s (which
also includes inversions and isothermal lnyers)
in the free at mosphere a re ta bulated as a
routine measure at all the radiosonde stu­
t ions, The tabulated figures provided t he bulk
of t he ,lnt,. In respect of th e npper tro­
posphere and lower stratosphere the
tabulations ill some cases needed lo be
supp lemented or mod ified wit h t he help of
th e original ascent data.

For th e purpo,e of th e present stud)', an
atmospheric layer has beeII considered to be
thermally sta ble if the lapse rate in th e layer
is 2' Cfkm or less. This defiuiti on obviouslv
includ es a ll cases of isothermal layers au;1
in versions, I t may be mentioned t hat the
limit ing lapse rate stipulated for t he defini­
t ion of the tropopause is a lso 2' C/km. Hence,


































