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Possibility of diurnal variation and formation of secondary
vortices in the cyclone field as revealed by the radar study
of the Arabian Sea cyclonic storm of June 1976
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. . ABSTRACT. ~ diurnal nri.'ion in theorKani8&tiono;~o:d :::~~~~~~;h?:~~=~;h:a~e::~.ho':;
herlty 01 the Arabian Sea er~onhe oCz: 1 9~. u~8b~n es:pWnedon 'he bas is of poselble (onnation of vortIces OR
the ooa8t was seen to lag behhm tie eye Din"d' · ._~8by th &darobservations. Detailed rader observeticn s end tenta-th e right resr quadrant oCt e oyo One as n l oa~~ e r
t ive eJ:planat iona (or the phe nomena are presented.

S. IntroduetloD

A depression formed in the east central Ar"bian
Sea ami intensified into. cyolonic storm on 31 lfay
1976. It came within the range of the S'band oy.
clone warning radar located at t ho Regional lilt>­
t enrologics l Centre, Colabe, Bombay by the ear ly
Illorning of 1 June 1976. The intema.tionalairport
at Bombay has an I.·band Air Route Surveillance
radar. The oyolono was tracked with t he help
of these two radars until it croSlled the south
Gujarat coast by the morning of 3 J une.
The technical oharacterist ics of these two
radars are given in Table I. The cent re of
the cyclonic storm was estimat ed by a spiral
ovorlayof Iii degree oroseing angle. During the
rout ine radar observation. of this cyclone
for operational purposes, some peculiar featu­
res of the storm were observed on the cyclone
warning radar as well as by the airport radar. Ono
was t he waxing and waning of the organization of
the cloud bands; the second feature was the indio
cation of vortices on the outer periphery of the
st orm. Theso were, besides the normal features of
the cyclonic st orm as seen by radar. The purpose
of this paper is to present the se two feat ures in
detail and to propose tentative explanations for
the sam• .

2 ' Obserntlona' data and analy.l.

From the time, the cyclonic storm came within
the radar tracking rang. , observat ions were made
as frequently as possible snd photographs taken.
The trac k of the storm as determined from the

radar fixes may be seen in Fig. I. Some so­
looted photogr"pIL' arc I"ose.nt ed in Fig. 2. Do­
tail s of t ho features observed in these photographs
are described below. It may be montionod
here that photography of the display o~ the
I.·band radar could not be dono systom"t lCally,
8.' the radar was mainly used for air surveillance
by tho Civil Aviat i~n Dopartm.ent most of tho
time it was in operation. For this reason, these
pictures taken by hand -held came~as are not
considered good enough for reproduction, and not
presented here.

2.1. Changes in 1M orgni.ation oj the clol/Js

1 J~m 1976

Though t he cent re of the cyclonic storm itself
was not seen, definite organizat ion of the cloud
bands into spirals around the cont ro was evident
from the early morning of I .1une (Fig. 2,,). lIy
" bout 0400 G~rr, tho storm apparent ly started
weakening (Fig. 2b); a brokon spiral near t he
centre ami another long one to t he northeast
and east were the only remains of the system
observed earlier. A pre-hurrioano squall line
was also seen to the north of tho cyclone.
Even at 1200 G~rr of the same dsy, tho poor
organizstion of tho bands around tho cyclonic
storm was st ill in evidenco, the only clouds being
tho solid squall line at 100 kill to t ho southwest
of Bombay with a cont inuat ion as a broken line
at its western and southern ends and weak echoes
near the centre of the storm (Fig. 20). Observa..
tions ou Lsbend radar also showed poor organiza.
tion of cloud bands.
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