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On the ellipticity and gyration of the Radar Eye of a Bay Storm
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An~TRAeT. Tho t rack follow~ by &.tropica! storm, wh~('h mOVOO!D tho vicinity of Ca lcuttA. on 21 Se pte mber 19G2,
1\.8 delineated from radar cbeervattone, 18 described end dlecusscd wit h reference to tho ellipt.icity of itll. radJLt
eye in th e course or it s recurveture around the radar station. The gy ration or t he mnjor axie of the ellipt ical en, durin c
reeureaturc i,,, (':()mpa~ with simi!a.r fe.ature!!.of h?nica~el'l in. the Csrlbbean Sea discussed by Sadow;ki. Hi~
inference that the gyrahon of the major exie mod 1l.8 one ntauon with reepect to the eto rm track may ha ve prognosti .
significance is not 8Up~rled byth~ study. Th e eye manifested oven b)' a.w~k storm after it moved overland 8Ugg~t~
the existence of 8U StAUled descending currents at the centres of week tr opical storms also.

r. Introduction

For want of sufficient ground and airborne radar
observations in the vicinity of storm cent res,
factual informat ion on tbe size and shape of the
eyes of tropical storms is meagre. This is espe
cially so in regard to sto rms in the I ndian
Seas. Riehl (1951) opines that th e diameter
of th e eye averages 15 miles in mature storms and
approaches 40 miles in large typhoons. Chakra
vortty (1950) infers tha t diameters of eycs of
storms in thc nay of Bengal range from 7 to 16
miles. Deppermann (1939) expresses the view that
weak storms have larger calms th an more intense
etorms , Dunn and Miller (1960), however, report an
eye of only 4 m diameter in a weak storm with a
central pressure of 994·9 mb and hold tha t dia
meters of 20-25 miles are not unusual in mature
storms, Simpcou (1952) reports an eye of 10 miles
diameter in a mature typhoon with a centra l sur
face pressure of 895 mb (26 ·43 in) in the West
Pacific. As regard s th e configuration of the eye,
Riehl says that, although it is usually described as
circular, it sometimes becomes elongated, while
Sadowski (1961) has reported that it displays
considerable departure from circularity before and
during recurvature over land. Donaldson and AU""
(1963) express tho view that such changes may be
caused entircly by the filling process, Imai (1963)
finds that whcn a typhoon moves inland, its cye
begins to shrink a couple of hours before landfa ll and
complete filling occurs in the following hour. He also
finds that, during th e period of landfall, the shape of
th e eye becomes ellipt ic with the majo r axis parallel
to th e coastline. Dunn and Miller (1960) aver that,
as a storm passes overland , frictional effects tend to
increase the size of the eye and elongate it in the
direction of ita movement.

Dunn et al. (1955) emphasise the need for addi
t ional radar research to unravel the general relation-

ships of radar, cloud, .precipita tion and wind eyes or
cent res and the physical processes, which go on in
each WIth time. They also find that ground-based
rada rs are useful for th is purpose when storm
centres p~ close to th eir locations. In view of the
~lIve,",,? VIeWSon the."yes of storms held by various
investigators, there IS a presssing need for collection
of documel~tary evidence on the size and shape of
eyes ~f tropi cal storms as far as available facilities
permit. In a lecture at a joint ICAOjWMO Semina r
at Bangkok in 1962 the author described the struc
tural features of the echo-free area on the PPI
presentation of a post-monsoon storm of Septemher
1962, which crossed coast close to Calcutta where a
J apanesc (NMD-45!.A) 3:c'." radar . with a peak
power output of 225 KW IS IU opera tion round the
clock. The author has ever since maintained a
close watch on tropical sto rms, which formed in
the Bay of Bengal during the period 1963-65 and
crossed coast close to Calcutta. Such cent ral echo
free areas were, however, not detectable in any
subsequent .stornlS that passed close to Calcutta.
Fro!" combined aeroplane and surface radar obser
vations, Dunn ct al. (1955) observe that as hurri
cane Dionne, 16-17 August 1955, moved overland,
th."re w:", a loosely defined squall cye of 15 to 50
1Il.lles diameter but thc precip itation-free eye and
~lUd eye were sma ller. Although the echo-free area
III t he centre ~f t he storm under study is patchy
and cannot st rictly connote an eye in the sense .
which it is used ~ith refercnce to mature hurrican:
and typhoons, It suggests sustained subsidcnce
throughout the career of the storm overland around
the radar sta tion during ita decaying stages a d
d~fines the a'7a of ~nimum return of radar ener~
with .convergmg spiral hands around it. The ex
~r~lon "radar eye" is employed in this paper to
SIgnify the precipitation-free eye. As very few
":"'OS of rad ar echo patterns in monsoon depres
SIOns have becn documented, it is felt worthWhile to
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