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Wind and cloud structure of monsoon depressions
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AHSTRACT. A detailed study of the wind distribution around rnon..oon dep ression s using the m ctho J ur
compos iting is presented . Evolution of the w ind field with intensifica tion of th e depressions from on e-clo sed
isobar stage to four-closed-isobar stage is discussed . T he ..-a n an on in the slope of th e depression s in ver tical at
different stages of thei r development is examined . Considerin g the ob served co mp osite wind dismbuuon 3 i a
model distrihut ion the wind data so derived rna)' be used for the purp ose of su pple m enting th: obrcrvati on rl
dat a for o bject!..·c an al) sis in rea l time situ a tions.

Evolut ion of th o: cloud structu re as seen in IN5o\T cloud im ager ies a t different stages o f develop m ent of
monsoon depressions in a few typ ica l cases is also examined.

1. Introduetlon

Dat a sparseness in the t ropical oceanic regions is o ne
of the mos t se rious handica p, in the numerical analysis
and pre dict io n systems , The pro blem of cor.ect represen
tation of tropical disturbances in the objectively unalys
ed ini tial fields is pa rti cularly serious when they a re
located in the data sparse areas out at sea . T he only way
to get over this problem is to art ificia lly generate the
vortex by feed ing so me observations in the area of
interes t through manua l intervent io n. However,
subject ively genera ted data wo uld have thei r obvious
limita tions besides being t ime con sum ing. It woul d also
not be poss ible by a human analyst to bring out the
detailed structure of the systems for the fine resolution
numerical a nal yses. The aim could best be achieved by
in trod ucing a predefined detai led st ructure of the
d istu rba nce in quest ion and mod uling it with the analysis
program.

One of th e im porta nt d isturbances , which interest s the
Ind ian meteo rologis ts. is the monsoon depressio n.
Var ious a tte mpts have been made to define the structure
of monsoon depressions. Sikka et al. (1980) ann ' itt a &
Muraka mi ( 1980) have analysed the wind field of a
mo nsoon de pression using ai rcraft and conventiona I
data co llected du ring MON EX. Recently Sa rker and
Cho wd hury (1987) have constructed an ave raged compo
site st ructure o f mo nsoon depression s wit h reference
to the ta ngent ia l and rad ial com ponents of wind .
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The object ive o f thi s st udy is to co nst ruct a
detail ed co mposi te structu re of monsoon dep ression s
so a, to define the wind distribu tio n around it a t closely
spaced poin ts. a t diffe rent levels, at different ~tag~s of
its development. and to compile the informat ioa in a
form usab le for objective analysis. Attention is focussed
on the wind d ist ribution alon e for the present study
as the wind analysis is co nsidered to be more importa nt
in the tro pics , The techniq ue of cornp ositing seve ra l
case s has bee n adopted . Attempt has also been mad e 10
co rrela te th e visual sa tellite cloud im agery with th;
intensity of depressions in a few typica l CJSCi in th o:
ligh t of existing know ledge of intensity of tro pica l
disturbance ... vis-a-vis satellite clo ud feature s,

2. Dahl and mel hodohlJ.:)

The cases of monsoon de pre ssions for th e period
d uring FGGE year 1979 and recent three years, 1984
to 1986, have been co nsidered for thi s study. Th e wind
dat a plotted o n the upper ai r syno ptic cha rts of 00 a nd
12 UTe prepared at th e Northern Hemisph ere Analysis
Centre (N HA Cl . New Delhi were picked up manually
for the period 1984-86. T hese da ta were supplemented
by the d ropwindvonde data of 1979 ava ilable in the
published form.

The data were pic ked up with the help of a circ ula r
grid o verlay moving with th e cent re of th e depression.
T he da ta were placed in 160 grid segments fo rmed by
















