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Monsoon depression as seen in satellite pictures

V. SRINIVASAN, S. RAMAN and A. R. RAMAKRlSHNAN

MeteorokJgiral Office, Poona

Alli "fltA01'. Sa-wHite cloud pictures for the poelods of monsoon depressions, from form...tivo sta,ltO to lIiSAipative
stage. during July to Septembe r, 1967·69 were examined. Five broad ty pes of cloud pat te rns could he identiflod in these
pictures and t!l6Y have boon empirlcally cor related with the observed synoptic and upper air fOl\tureA. The pattern of
clouding rOl\dily gtvee &':1 i mlic~tion of th e inten!(i ty of the monsoon d isturban ce &II woll es its centre. The IiIl\ lient Icat u­
res of tho fivo cloud p:a.ttoro'l and th e associated aynoptlc and upp~r air ffla.t lli08 e re briefly di8CUMOd. The principal
"roo. of he."vy ra ina is identified from the oloud patterns.
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1. Introduction

Monsoon depressions have heen studied by
a number of workers from the synoptic, climate­
logical, dynamical and thermodynamic points
of view utilising the conventional data of surface
and upper air observatories. With the advent of
weather satellites and the availability of cloud­
pictures on a somewhat regular basis in recent
yc.'us, we have now a new perspective of monsoon
depressiona. However, except for a solitary ease
study by Kulshrestha and Gupta (1964), no
aystematio study of the satellite pictures of tho
monsoon depressions in the Indian area has
heen reported so far. In this paper such a study
has been attempted with a view to bring out
the charactoristic features of the cloud distri­
hution in monsoon depressions.

2. Data and analysis

The satellite cloud pictures received at the
APT Ground Station, Bombay, for tbe period,
of monsoon depressions (from formative stage
to dissipative stage) during Jnly-September.
I96i, 19GB and 1969 were examined (The cloud
pictures of lows which subeequently did not
develop into depressions were not considered).
There were in all about 70 cloud pictures available
for this study. These were scrutinised and the
salient features of the cloud configntation-sueh
aa bands, overcast areas, centresof circulation eto­
were listed. The details as gathered from the
cerresponding synoptic snd npper air charts in
respect of the intensity of the lows/depressions
(central pressure, number of closed isobars,
wind speed in the lower troposphere eto) and
the rainfall patterns were also tabulated ..

3. CllnlRcation or cloud ptetures
• -.... :.0

The cloud patterns reveal certain features of
interest. The most common feature is the presence

of an extensive heavy overcast m ass in the
southern sector of the depression, in the field
of lowor tropospheric westerlies. The overcast
could be recognised as a distinct cloud mass and
is usually quite bright-relatively brighter than
the other cloud rnasses in the neighbourhood.
The heavy overcast area extend. about 5-i
degrees of latitude in the north-south direction.
Sometimes the area extends toward. the north­
west also. Cumuliform clouds are present in
most, cases in the northern sector. in the field
of low level easterlies. They organise into bands
as the low intensifies into a depression and the
organisation is well-marked in the case of deep
depressions. Often a rotation in the cloud mass
around the centre of depression can also be recog­
nised, The cloud patterns could be classified under
five broad types. Typical examples of these are
shown in Figs. 1 to 5. Table I gives the salient
features of the different cloud patterns and tho
most common synoptic features associated with
each of thern. Thoy are brieflydiscussed below,

T!JP8 I - In Type I the cnmuliform clouds are
either faint and meagre or altogether absent.The
easterly winds are weak. Thc centre is not defined
in the cloud picture, but in a few cases feeble
rotation in the overcast area. could be noticed.
Type I usually corresponds to a well marked low
in the formative stage of a depression.

. Type II - A rotation in the overcast cloud
mass around the centre of the depression is noti­
ceable more clearly than in Typo I. However,
the centre cannot be delineated uniquely in this
CIlSe also. The easterlies are moderate. Otherwise,
this type of clouding is similar to Type 1. Typo H
clouding belongs to depression stage.

Type III - The important development in '
Type HI is tha t the cumuliforrn clouds are in­
vsliablY present in the northern sector and are
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