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Some aspects of upper tropospheric outflow from
severe cyclonic storms in the Bay of Bengal and
Arabian Sea as revealed in satellite pictures

A. S. ILDIAXATIIAX

j l eloorologiml O.Jlice, 1'(0)/1"

ABSTRAcr. In thi8. pJoper a dtUJ.y h&~ been medc ?f tho eeeeetlel Ieat~re8 of t~c ci~ru8Ca.nOpy.of twenty cases
of eesere cyc lonic s torms In the lby of Beng'lol and ArabiAnSee WI revea led 111 eetelhte pictures rel'lC-·I'VL...l at Bombay
dtU'U1g the period 1966-1969. ~bking use of a eimplc Ul~d Prol~ by Mcrrit and,Wes ler..thf',naturtlof t htH1i Il~ribu
tion cfthe radial antItan~ontl&l componente of outtlow In the different quedreute te exemiucd lu coch ceee and It s re
Ia.tion to t ho direction of motion of th e storm ill dlecuseed.

t , IntroJuction

In tho present paper a study has been m-ule uf the
essential features of the cirrus CIUlO PY of 20 (~ase :-i of
severe cyclonic storms in tho Bay of Bengal ard
Arahian Sen us revealed in sate llite pict ures most
",f which were received at Bombay du ring the
period 1966-1969. Making use of a simple model
proposed by :llorrit and Wexler (1967) th o nature
of the distribution of the radial and tangentia l
components of ou tflow as can be inferred from the
edges of the overcast area is discussed for c,·cry
storm st udied,

According to :llorrit and Woxler (196;) II cirrus
canopy similar to those observed by satellites in
typical hurri cane. can be evolved in a period of 12 to
18 hours if we assume that cirrus that is produced a t.
the eyo wall is advocted by the wind field at cirrus
levels. In other words, the cirrus that is ndvectcd
with anticyclonic flowpattern out side th e eye wall
spreads out in diffuse streamers , in sectors where
radial outflow is strong whereas in some other
sectors the lines of flow converge and cirrus, ad
veoted from ncar the eye wall, flows side by sido
with cloud free air. In tho latter case a relative
tengential ,..rind maximum exists at the cloud
edge which, t herefore, appears sharp and remains
almost stationary with tune relat ive to the centre.
The st udy uf :llerr it and Wexler thus showed that
strong or active subsidence is not a n6Cc~snry re
quirement to produce or maintain sharp canopy
edge na has been imagined by earlier investigators
(Hubert 1962, Sadler 19M and Fett '1964).

2. D!scun lo:l a, d results

2 . 1. Secete ClJololli<J 8/0TIIl of 21 December ] !){; I

Tho pictures of this storm taken by TIHOS VIII
have boon st ud ied by Kulshrest ha and Guptn

(1966). F ig. 1 shows the 'f IH! S photograph of this
storm (with a core of hurri cane winds) on the 21.1
when it. WIIS near 6·5<;:N and 8loE. The ey(~ of tho
storm il" dm"rly visible t hrough t ho cir rus ("ll Il4Jpy

which was wel l formed a~ inferred from th e out flow
feature s. From the picture it can be inferred that.
tho radial outflow is relatively at 3 maximum in
tho northwest sector where 1.11(' cirrus has spread
out in well defined streamers to relatively long
distunoes from the centre. On the ot her hand the
cir rus transport by advection is at u minimum in
the sout heast and east directions and tho canopy
exhibits sha rp edges in th ose secto rs where tho
tangential component of outflow shou ld be pro
rlruninent . Tile storm was moving westnorthwest
wards and therefore, in this ease. tho direction of
molion lie. in the quadrant of maximum radial
out flow. The inferred direct ions of outflow in the
vic inity of tho sturm are shown at n. few places in
the picture with broken arro ws, Tho winds depicted
at nearby observing stations refer to the 2oo-mb
level for th e nearest ob servation time. These have
bee n clone for every one of the storm pictures
st ud ied here.

2·2 . Severeeyelollie s(on" oj 3 J..V Ol'ertabe , 1966

In thi s st.. rm (Fig. 2) the cirrus outflow is suoh
that t he radi al component appears to show a relative
maximum both in the north and northeast direo
tions. Well beyond the main overcast Il long band
mostly cirriform appears ou the northwestern side
running from Konkan coast to northeast India
anti showing striat ions perpendicular to wind flow
at 200·mh level. We do not wish to comment on
thi~ since it i~ not quite relevant to our study. The
radial component of outflow is relat ively at mini 
mum ill the southeast sector since the edge appeurs.
coniparatively sharp here,
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