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Cyclone movement

C. A. GEORGE and M. C. BHAInIA

Metetm>logical OjJWe, Prona
(R..,.,ired 25A.ugust 1972)

AB8TR.:\<IT. U tility oC ( I ) iealloberi c ~m(Ucnt (rom the s torm centre and (2) warm advection in the Jo\\'f'l tropo­
sphere in the storm field ill guiding the direct ion of movement of two cyclonic etorma in October and November
lU71, whou they were out at. sea. O\"C r th o Bay or Bengal , i:i Illust rated ill th is p&JX'r.

•

1.lntro4ue tion

Timely warnings based on correct tracking of
cyc lones which originate over the data gill' ."l('Sl.

area s and strike the coastal regions of out country
js the most rewarding national duty of our metco­
rolog ical services, )Inny a sophisticated method
for tracking these sto rms, such ns sate llit e pictures
nn-l aircraft reconnai ssance report" nrc avai lable
for this I'Ul l'0SC at. the present times. These
meth ods, no doubt, fix th e centres of these svstems
at fixed t imes, 1>ut they hnve "ery lim ite:1 fore­
eIlsting capability based on meteorological data.

That low pressure systems mov e in the direct ion
of maximum isnllnbario gradient from th eir cent res
needs no emphasis. It is also well estal.lished that
anne formed, cyclones are largely maintained and
stee red by warm ad vection in its field in the
lower troposphere (Sutcliffe 1947, Petterssen
1956). It is the purpo,;e of this paper to illustrate
simple methods for cbtaiuing t hese two reliab le
guides for tracking the cyclones while th ey are over
data gap ocean areas, Cases chosen for st udy II r" the
two recent severe cyclones in the Bay of Rrngl1l­
Paradcep cyclone of 30 October 1971 and Chitta­
gong cyclone of 6 November 1971. Their t racks
are given in Fig. I. The truck of anot her cyclonic
system which crossed north of Visakhapatnam
in the afternoon of 15 October 1971 is also shown
in this diagram.

2. Isall obarlc Oeld

The method for mapping out t he 2 I-hour
isal lobnric field around th e storm over the ocean
area is direct and simple. Afte r drawing t he isobars
around the st orm/depress ion AS accurately as
I",, ' ible, on the basis of a ll available dat a, th e
current chart is superposed over th e chart 2·1
hours earlier and the value of the isoba r 011 t he
earlier chart is subtract ed from the isohar on t he
current chart at t heir intersection points. To

maximise these valu es, isoba rs arc drawn :J,t 1 rob
interval on l-oth charts. The central pre.-l8ure Po
(mb) of the system as .btained from Fletcher' ,
(1955) formul a V,,,=]\ .,jP;- Po; where Vm is the
maximum wind (knots) obtained from the nomo­
gram for categorisation of t he system by sate llite
picture, P, is perip hera l pressnre and K = 16, a
coustu nt for tropical areas, can he incorporated in
t he isobar ic ana lysis, if desired . Isallobnrs are then
drawn over the sen areas, taking into account these
differences at the isobaric int ersection points over
the ocean area, as well as the 24--hour pressure
changes reported by the coasta l stations, Figs. 2
(a-c) and 3 (a-h) represent t he isoba rs (full lines)
an d the corresponding 24·hr isa llobars (dot ted lines)
at one millibar interval for some crucia l da tes/
times in t he case of Paradeep and Chittagong
severe cyclones respectively. The dash-dot lines
ill Fig. 2(a) represent the isoba ric field 24 hours
earlier for t he purpose of illu stration of the method
described above,

1sallobarrc groo;ellt - From the above charts, t he
direction of the isallobaric gradient is ca lculated
by keeping the origin a of a finite d ifference
grid of length 1I = 200 kill shown in Fig, 4 to
coincide wit h the 'low' cent re. I t will be seen
that. if b is the isa llobar,

!:J.b b. -b, and !:J.b b. - bd

c» II !:J.y = - ---n-
80 that 8, th e direction of isallobarie llrniient from
the x-uxis (east) is obtained from t be relation :

tan 8 = (~:) / (~~)
These values at t he correspond ing times are given
in Tnbl e I. The direction of t he isallobaric gradi ent
from the pressu re centro at t hese hours, as given
in Table I, is indicated by short arrow heads along­
side the tracks in Fig. I. The correspondence of
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