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Cloud systems associated with western disturbances:
A preliminary study

ABSTRAGT. During the wintor Mo'1!1011cloud&0(1prt'~il~ita~ion be lts (Ire seen to move (rom wcet 10 (t~t over
nort hern India . The MU~ of t.l 11 ·~ cloud and precipit a tion flY8U~I11S ~me to he rufcrl't'fl IO. M w~m
dleturbancce', In this study tbe cloud lIo)'8tcmll ham been c1sAil ificd Into five. broad .eawgones . Typical
exemplce of these cloud pa tterns and sy nopti c condi tion s m08t commonly eesoclet cd wit h each category o f
cloud systems are presented In th is paper.

r. Introdud ion

During the winter season cloud s lid precipitation
belts arc seen to move from west to east over
northern India. The cause of these cloud ami
precipita t ion syste ms came to be referred to as
'western disturbunccs' (Rna and Srinivasan
1969). Even a casual glance at the satellite pictures
of tho winter months shows that cloud patt ern s
associated with these syst ems are of a large variety.
However, on closer examination we find that, they
can broadly be elessified into certai n categories in
terms of the geometry of the clouded area as seen
on the sate llite pictures. In thi s study we have
cla,ssified the cloud systems into five broad cate
gories. Typical examples of these cloud pattern.
aud synopti c conditio ns most commonly associated
with each category of oloud syste m. are presented
in this paper.

The extent of the geographical area covered by
this -study is from <WOE to 900E and from 15°N to
600N. The period of study was confined to the
winter halves (namely. J anuary. February and
March and October, November and December) for
th e years 1967 ami 1968. Char ts of the Indian
Ocean ami Southern Hemisphere Ana lysis Centre,
Poona were generally used for studying the synop'
tic condit ions associated with the cloud systems.
As the coverage of these charts extends only upto
45°N, northern hemisphere char ts published by
Hydro-Sleteorological Service of U.S.8. H. were
util ised whenever neeessarv. Satellite cloud data
were taken from A.P.T. •pictures received at
Bombay. tho cata logue of meteorological satellite
television cloud photography published by En
vironmental Science Service Administration
(ESSA) of U.S.A. and also tho digitised television
microfilms prepared by the same agency.
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2. Clo~llfp1.Uerns and alSoeialed synoptic conditions

On scrutinising a large number of satellite
cloud pictures. it was seen that the various cloud
forms which move eastwards across the area under
consideration during the wint er months could be
broadly classified into certain types, Those are
enumerated below-

(I ) ' SY8tems with a Vortex (V)

(2) Lati tudinal Bands (LB)

(3) ) Ieridional Bands (MB)

(4) Overcase cloud ) Iassos (0 )1)
(5) Broken amorphous clouded Arca (BA)

Typical examples of d ifferent types are shown
and tho synopt ic conditions associated with each
type are discussed below, To conserve space.
discussions and presentation of data are confined
to surface and 3OO-mb levels.

The vor tex type is typical of the extra tropical
cyclones of middle lati tud os. An example is shown
in Fig. 1. The date of the picture is 13 October.
1967. The vortex cloud system "an be Been just to
the east, of Caspian Sea and tho frontal oloud
system further to the east . 'l'his typo generally
develops just to the east of the Caspian Sea. moves
eastwards and breaks up over tho Pamirs and
adjoining mountains. Format ion of such vortex
systems is not seen to the south of the chain of
mountain ranges which stretches eastwards from
El bruz to the Pamirs. However, the southern
fringes of the frontal clouds affect North Afghanis.
tan. and J ammu and Kashmir. The sur face chart
of that day is shown in Fig. 2(a). The sea-level low
and tho front at the surface, fit fairly well wit-h the
cloud system observed in tho sate llite picture.
A t rough in the upper tropospheric westorlies
















