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Forecasting the movement of tropical cyclones in the
Indian seas by non-divergent barotropic model

D. R. SIKKA

Indio» Ins titute of Tropical Meteoro1<Jgy, Poona

ABSTRACT. Numeeicel forecastin g of the t ropical storms in the Bay of Bengal and the Anbian Sea has been
etac mpted by non-dlvergent barotropic model u8in~ wind as the besfc input at 500 mb. Tho model has been tested
on a large number of eases and the resul ts of verification cf th c foreees ta revea l that operat ionally usablo forocast.s
are pces lble 0 0 Ul&jority of the eeeee.

The governing equation is the usual vorticity
equation for the horizontal non-divergent 1I0w
applied at 000 mb.

where ~ is the stream function, "" is the Lap
lucian operator, J is the Jacobian operator,jisthe
Coriolis parameter and t is the time, The stream
functi on ~ i. obtained from the vorticity W
or observed winds:

Z. IloscrlptloD 01 lhe mode. used

Coasidorabla work has boon done in USA and
Japan on the application or barotropic vorticity
equation in forecasting the movement or typhoon.
and hurricanes (Birchfield 1960, 1961; Itoo and
Nitta 19( 2). Basically two methods have hoon
used; v,•., (i) the steering flow method and (i.)
the tota l 1I0w method, In tho present study
we have used the ' total flow method" as applied
to tho non-divergent part or the wind flow at
500 mh o In th ie method the storm i. reta ined
a. an integral part or tho init ial /low and th e
total flow is predicted as such. The available
data density in the I ndian seas is very inadequate
and with the tota l lack or aircraft reconnaisance
report make it. extremely difficult to define th e
vortex field. Hence ita removal from the total field
is not easy. A consistent unnlysis, or the flow features
i. donc by simultaneous use of ship data,
satellite pictures a nd wind report s along the
coasta l belt . Attempt was also made in this
study to control the t runcat ion errors by sub
jectively reducing the intensity or the severe
storms,
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t. IDtroduetioD

Forocaeting the movement or tropical . tmlll'
in tho Indian Hf'..sLS is one of tho most important
functions of tho storm warning organisation
in India. The operationa l forecasters working in
the storm warning centres have to depend hea vily
upon their exporioneo BfI well 3 !i to draw l'mp
port from the considerable reseurch work done
in the pa. t several y(lars on synoptic methods
of fOfecB.!it ing tho movement of the storms, There
has boon a need for developing numerical pred ic
tion methods for this purJ>O€e.

Das (1957) applied geo,trophie barotropic vortr
city equat ion Ior forecasting the movement or a
monsoon depression that formed in the Bay or
Beugal. He used observed height field as tho
input and hand relaxation was performed to
obtain tho forocaste. Datta and Pradhs n (1969)
appli ed a modified version or geostrophic equat ions
for rorocasting a few storms in the Bay or Bengal.
With the introduction or rast computers in I ndia,
interest in dynamical prediction or flow patterns
received an impetus and Shukla and Saha (1970)
used tho non-divergent barotropic model with
the stream function obtained from the observed
winds a. the input for forecasting the movement
or a monsoon depression. Shukla, Sikka and
Saha (1970) have subsequently tested the applica
bility or this model a nd round that it was a ble
to adequately forecast the large seale flow patterns
at 500 mb over the I ndian region. The present
study was underta ken to test the efficacy or this
model for force ast ing the movement or tropi cal
storms. Test forecasts have boon obtained for a
large number or tropical storms and depre..ions
IVhioh formed in the Bay or Bengal and th e Ambian
Son during the storm seasons (i\Iny, September,
October, November and December] or the yoors
1970, 1971 and 1972.






