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Struct ure of trop ical cyclon es in the Bay of Bengal
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ABSTRA CT. Inferences on the typica l cor e str ucture an d wind and rainfall dlstr ibuuon of tropical cyclones
ITCs l of the Bay of Bengal derived from stud ies of coastal radar data and satellite imagery are presented in the
paper and compared with findings from other oceanic basins. The implications of these findings in the context
of operational forecastin g a nd nuwcasting a rc also discus sed .
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I. Introduct ion

The Hay of Benga l is o ne of the mo st importa nt basin s
in respect or occurrence o f tr opical cyclones (T Cs).
Although the frequen cy of occurrence of TC, is less than
tho se in some of the other basins and the TC !ol themselves
arc usually o f lower intensity owing to limited sea travel.
Bay cycl on e, are am ong the dead liest. Although synop­
tic stu d ies a re ava ila ble, studi es o f TC struc ture ar c
unfortunately relatively few in this basin compared to
th ose in the northwest Pacific a nd north Atl an tic . In
th ose oceans the main source of data ha s bee n from
airc raft reco nn a issance which has been a lmost absent in
thi s ba sin . An other powerful metho d of study espe­
d a lly in the north Pacific has been raw insondc cornposit ­
ing pion eered by Gray and hi, school. Even tha t has
not been pract icable in the Bay of Benga l area. Mo re­
over. composite studies have the disadvantage of smoo­
thening o ut the variabi lity wh ich is very necessary to ta ke
into account while issuing realt ime warn ings in respect
of ind ivid ua l cyclones. In recent yea rs, ho wever. rada r
and sa tellite observa tio ns of cyclones have beco me
av a ilable in this a rea and th ese a re es pecia lly suited to
stud y the core st ructure of individu a l TC, . Th is paper
presents some findin gs o n the core str ucture based on
intensive rad ar o bse rvat ions of severa l cyclon es and
qu alitative an d semi-q ua ntita tive infe rences from sa tel­
lite imagery and a comparison of these wit h the find ing)
reported from other basinv. The implica t io ns of th ese
for o pe ra t ional cycl one fo recas ti ng a re als o considered .
It should be expec ted tha t the structure o f the core region
must be very similar in all basin' al th ough the outer
region of the T C bei ng subjected 10 more general synop­
tic influe nces could va ry more from basin lO ba sin .
Still . it is inte resting to find that wh ile the co re st ructure
is broad ly similar to tha t in o ther ba sins these stud ies
reveal a few d iffer ences a lso .

2. E~ eMall formal inn a nd structu re

Th e major ity of low pressure syst e l11~ in the Bay do
not ac hieve TC intensity (maxi mum susta ined wind
exceed ing 33 kt). But even before any system reaches
this stage it sho ws an organ isatio n in the form o f spira l
rain ba nd s. As. th e system intensifies into a TC a par tial
cyewall usually forms as all ex tension of the inner.nost
spiral band. When the TC intensifies further the eye­
wall sepa ra tes ou t from th e spira l band int o a ring or
crescent. Th is kind of de velopment has been o bserved
o n severa l occasions. in the Bay of Benga l (e.g .• Raghava n
and Veeraraghavan 1979. Raghava n ,' I "I . 1980.
Raghavan an d Rajago palu n 1980) but th e co ncept o f
the eyew all de veloping o ut of th e spi ra l ba nds appears to
have found genera l accepta nce in othe r basins o nly
recently (see. '·.K.. Holland 1987 who a lso me ntio ns th e
mecha nisms by which such development could occur ). t\
model str un u. e o. i h : B....)' cycl o .ie j ~ SiOW.1 in Fig. I.

All the system, wh ich reached T C stage had a t least
a pa r tia l eyewall , Once a n eye is formed the eyewall is
th e place "where the action is" . We sha ll co nsider the
eye wa ll regi on . a n a rea with rad ius about twice the
Rad ius of Maxim um Winds ( R M W) a-, th e core of th e
TC. a lthough so me authors prefer to co nsider a larger
a rea as the co re. Thi s region is d o minated by mo ist
co nvec tio n and inte rcha nge of energy between convcctive
and cyclone sca le pr ocesses ( Ho lland 1987). T his
should be viewed in contras t to the outer regi o n ~ of the
TC where external syno pt ic interaction s have gre ater
infl uence.

The spiral bands tend to h..IVC decreas ing c ro ssin g
angles. i.e. , t hey approxima te more and more to a circle
as o ne app.oichcs the centre of the TC , T he crossin ;
a na les a lso lend to be srnr lle r in m i re interne cyc lo nes
(Raghav an et "I. 1980 ). As the cycwa ll for ms from a
spiral band th e sp ira l co nfig u -auo u rend s to cha nge 10










