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Some case studies of cirriform clouds over India
during the winter period

V. SRINIVASAN

,'leleorologkaZ Office, Poona

ABSTRACT. A few CIlllefl of extensive Icrma tions o f upper tropospheric cloud» over north end oentral India
d r.. ing the winter of 1969-70 ..-pre studied utilizin\{eatel ltre pictu res in conjunction with synoptic and upper ai r ebartIJ
a~ well ILB aircraft report. and hourly obeervetfons from airport stations . Thc ground -observed cloud reports are
compeeod wit h setelllte pictures. The clouds were Iound to be essocieted with the jf"t stream and formed when large
amplitud e troug hs extended into India.anti neighbour hood. The clouds were .1"0 organised in tranaveree .. well at
p!'ralJe l modes; prevailing lapse rates and verti cal wind sheers have been found to be different in the two modes of
org&n.izat ion~ .

1. Introduction

Satellite pictures have shown extensive quasi.
organised patterns of upper tropospheric clouds in
associat ion with jet streams. Thesecloud formations
are believed to be closely related to the horizontal
and vertical air motions that occur in th e vicinity
of the jct streams. Four types of [et-nssociated
cloud organisations have been noticed in tho satellite
pictures -long shadow lines, sharp -edged large
cirrus sheets, longitudinal bands or stream. and
transverse bands (Anderson et aZ. 1969). Satellite
observed high clouds are usually thick Oi or as,
cirrus spissatus and possibly OJ fiblatus ; thin OJ
and ' mall cloud elements such as OJ uncinus cannot
be soon in sate llite pictu res. Cirrus spissatus and
fiblatus occur in dense globular form and may
create the impression of Ob to persons not quite
familiar with the satellite picture interpretation.

Satellite observed jet stream clouds have boon
studied by Oliver etal . (1964) Whiteny et aZ. (1966)
and Viezee et al. (1967) mostly over North
American areas. So far no study has boon made over
Indian area.

Extensive format ions af high and medium
clouds somet imes occur ovcr large parts of north
and centra l India during the winter months; they
have been found to be associated with the sub­
tropi cal jet stream. A few cases of such clouding
during December 1969-J"anuary 1970 over Indian
area were studied using sate llite pictures and the
results are.prcsented in this paper. The cases studio
ed refer to the following dates: 3, 4, and 5 December
1969, io-n January 1970 and 17 January 1970.
They cover the types of commonly observed cloud '
organisatious over the Indian area associated
with jct streams.

2. Case Studies

Oase I : 3·5 December 1969

The satellite pictures for those days are shown in
Fig" 1-3; the ground observed clouds at 0300 GJIT
on December 1969are shown in Fig. 4, as a typical
example during the period.

3 December - The picture for 3rd shows the cirrus
clouds originat ing from the Arabian Sea (north of
Lat. 15°N) to the east of Arabia coast and exte nding
northoastwnrds to Gujara t State, south Raj asthan
and Sind. The clouds are arranged in nearly parall el
lines running from southwest to northeast. :\Ianyof
th ese lines aro noticed to be composed of small
thick individual globules. The shadows cast by
these clouds towards the north are seen as dark lines
on the pictures. The surface map on this day (at
0300 GMT) showed that ground observers reported
cloudy to overcast skies over Sind, Gujarat State,
Raj asthan and adjoining areas, the cloud types
being cirriform with some stat ions reporting
altocumulus as well.

l December - The clouds have extended north­
eastwards towards Western Himalayas. Over north
Gujarat Stale they have thickened. The clouds are
still oriented southwest to northeast in parallel
lines. The ground reports at 0300 GMT were again
cirrifon u and altocumul us clouds. Over Gujarat
State where the clouds had thickened the reports of
Ac were more in number and in amount.

5 December - The clouds haveextended further
eastwards to Eastern Tibet. The parallel streaks of
clouds were more prominent in the north-from
Sind and south Raj asthan to Tibet. Over Gujarat
State and north Madhya Pradesh, the clouds lire
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