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Baroclinity over India in winter and its relation to
western disturbances and Jet streams - Part I
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Allin 'RA <"'T . The existe nce cf oo.roclir.ic zones over Judia in winter hea bcen iuves tlget ed wjth tb e halp of bisto ­
gr ams of teruperetures at selected siallUI'S. I ' has been fo und that t bcr e arc two beroclinie Z.Onl'Nin winl E'r-Qne rough­
~)' alo~ 2.')0;'\ 0\"(" ( western and centrel Indie and tbe c tb er along 3:1~.N OT"(,C northwest ]r,di".lIuth arc." eompa reble in
Intt;muty an~ weaker th~n th()~ o"St.'rn.'t1 over Xorth :\mer ica lit West ern Pacific. The eirmesses respons ibte for
t heir Icrm euon and t heir relati on with t he weste rn distu rbances have 1K"{'n dis cussed.

1. Introduction

The concept of barocliuio zones, tho narrow
regions where two differen t ain nneses meet , is as
old as tho concept of airmnsses itself. In those
z~nes are found the greatest temperatu re gra­
dients and hence tho greater part of the potential
energy of tho atmosphere. As the ext ra-tropical
cyclones draw most part of their kinetic energy
from th e potent ial energy of those bnroolinio zones,
the two are intimately connected . In fact migrato ry
cyclones in the extra-t ropicallatitudes achieve great
intensities only in close associat ion wit h the buro­
clinic zonesand not elsewhere (Pahnen and Newton
1969). The conceutrutioa of therm al gradient s in
these zones also causes rapid increase in wind with
height which result in jet st reams in th e upper
troposphere. Thus jet st reams too are closely asso­
ciated with the barocliuiozones. NUIllcrOU8attempts
have, therefore, been made to st udy tho churaote­
r ist ics of those zones in thc'atmoephere and relate
them to frontal cyclones and jct streams.

Molutyr J (1950) I,; opose,1 un objective method
ofdelineating the baroclinic fields in theatmosphere
with the help of histograms of temperatnres at
selected stations and used it to locat e the main
baroclinio zones ov~r North Auicricu, He prepared
his tograms of tempera tures at 700, 500 and 300·mb
lovels to bring out the thermal characterist ios of
those zones. His main argument in using those
liistograms is that stat ions which are consistently
under the influence of a single airmass \\;11 show a
single frequency maximum for thc temperature
characte ristic of that airmass. On the other hand,
. tat ious under the strong influence of a baroclinic
zone will exh ibit on tho h istograms two distinct

frequency maxi unnn corresponding to tho characte­
rist ic tcmperatures of the two uinuasses involved,
with a lower frequency in between. He preferred
these clmracteristic temperature values obtained
from histograms to delineat e the ainnusses in
comparison to normals which by their averaging
process give greater weigh t age to extreme value s,

Berggren (1953) utilised thi s tec!lllique to con­
firm the existe nce of'p ulnr front s upto st ratosphere.
Serehreny et al. (1957) studied th e complex of jet
st reams over the western and central Pacific with
tho help of this method and found that in the
p"ciflc the cores of jet at reums occur main ly in the
three temperature gronpings at 500-mb level.

(i) - 27' C to _ 37°0 in the nort her ly latitudes
in the western Pacific.

(i i) _ 16°0 to _ 27°0 in the mid-latit udes of
the Pacific with a tendency for a sub­
division into the ranges - 16°0 to
- 23COand - 24°0 to _ 27°0 .

(i ii) - 9°C to _ 16°0 in th e lat it udes close
to 300N.

. 'Ihe-e values correspond quite closely to those
grven by ~lcIntyre and Lee(1954) for North America
at 500 mb, They are (a) - 28°C to _ 36°0; (b)
_ 20°C to _- 28°0 ; (e) _ 6cO to _ 15°C. Attemp t
has been made in the following to utilise thi s tech­
nique to find if there is any baroclinio zone in I ndia
anti if it is, whether it can be related to the western
disturbanoes and the subt ropical jet stream which
affect the country in winter.
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