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Satellite-determined cloudiness in the tropics
in relation to large scale flow patterns
Pt. I: Studies of different phases of the
Indian southwest monsoon
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0 /0 The Obscrmtory, Lodi 'Road, New Delld

ABSTRACT. Th e mean cloudiness in 21·r)pgrt'f'lp;rid squares over t he area extending from 30°:\' to 200 S and from
5lioE to 100°1<; were com pu ted (rom daily satel lite obecrv e tlone of clouds for specific periods essccieted wit h ('!) la te
and normal onset of t he monsoon , (1I) break in the monsoon and (r.) ea rly and norm al retrea t of the monsoon In t be
yoar s 1965, ID6Hand 1967. Th e Isople t he of mean cloud ines.1I in th ('~ specific~riods were studied part i ('ularly i n,rclati ~m

t o t he mean large sca le flow pa tte m a over Asia and t he neighbouring count etce at t he GOO.&nd 3oo·mb 1 ~'..e I8. '] he dally
500.300 and 2oo· mb cher ts during t he retreat ing phe aee of tho monsoon were also examined . The regions of develop
ment of maxima and minim a of cloudi ness have been discussed wit h reference to t helarge scale flow pet terne an d the
Iecnnee in our present kno wledge of t he mechanism of these developments pointed out. The low pressure wevee wh ich
moved from elUlt to west acrose the ex treme south of peninsula r India rlurlng the break peri od in August 1M !» , han
81110 been di scussed in detail with refere nce to the ieopleths of cloudiness And anomalies of tainfall , T ho sign ificance of
t he ob served persistent. heavy clou di ness from 6°1\' to 50 S across t he equa tor and tho extension of~ho beev y cloudincee
further to t he sou th in t.he sout hern hemisphere d uring th e bre ak in the monsoon have 110180 been d 1SOU8sOO.
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t. I ntroducti on

The investigation undertaken by the author
under the general t itle given above, consists of
two parts. In Part I , the mean cloudiness as deter
mined by satellite observat ions during different
phases of the Indian southwest monsoon have been
studied in relation to mean large seale flow pat terns
over Asia and the neighbourhood. In Par t II, the
satellite-determined mean cloudiness over other
parts of the world during the Indian southwest
monsoon months, June to September, have been
studied in relat ion to t he mean large scale fiow
pat terns over and near the region studied. The
conclusions arrived at on the basis of these two
studied have, in the interest of logical presentation
and clarity, been reported in two parts separately.
The present paper covers the results connected
with the study of tho onset , the breaks and
retreat of tho southwest monsoon over India.

Srinivasan (1968) had studied the sate llite cloud
pictures over tho Indian Ocean during the south
west monsoon season. His investigation mainly
focussed attention on the broad-scale cloud features
in relation to tho low-level wind field. Our investi
gstions, however, lay emphasis on cloudiness in
relation to large scale flow patterns especially in
the middle and upper troposphere. Wo have, in
addition, paid special at tention to tho cloudiness
associated with abnormalities in the onset as well
as the retreat ing phases of tho monsoon.
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2. Basic material for this Investlg,Uon

For this study, the data for the monsoon periods
in 1965, 1966 and 1967 were util ised. In J une 1965,
the monsoon advanced into India very slowly and
was therefore late in its onset in many parts of tho
country. On tho other hand, its onset was fairly
normal in .June 1966. In August 1965, thero was an
unusually prolonged break in the monsoon. In
September 1966, the monsoon retreated from the
count ry somewhat earlier than usual. However, in
September 196;, its retreat was more or less normal.
Those situat ions were therefore taken up for study.
It is relevant to add that the select ion of cases for
the study of the retreat ing phase of the monsoon
was rather diflicult as the phenomenon of with
drawal is not so spectacular as that of t he onset
and the choice of the withdrawal cases had to be
made out of tho years for which daily satellite
cloud-data were readily available. This has to be
borne in mind when examining tho mcan diagrams
presented in this paper.

3. Techniqu e adopt ed

The mean contour patterns over Asia and neigh
bourhood during a poriod of 15 days covering tho
onset and tho retreat ing phases in the months
mentioned above, were prepared from tho dat a
available in the Northern Hemisphere Analysis
Cent re at New Delhi, Tho exact dates covering
tho 15-day period were decided upon, keeping in












