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An objective method for the prediction of tropical storm
movement in Indian Seas
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AUSTRAar. Itcgreselon equation" Cor pred let jcn of 24.hourly movement of cyclonic etorms in Indian Sra8 Am

form ulated, Tho predictors used arc pcreiatence [t wice the sto rm move men t in past 12 houn ) And d ift'('['('n('('8 of 700
mb contour height (Z" 1=:1 Zs - Z..V. Z. ... ZE - ZIf) at selected grid polnte loceted 710 to the nort h.eouth,
eut &Ill1 welI t o r the sto rm centre . Th o subsequent 2t ·hout meridional end eona l d iepleecmenta or the etorm in
degrees lati tudo and longitude arc used &8 predlcteede. The met hod was tes ted on 8tOl1JUl developed d uring 1971.
This gave an a¥c rage error of 80 n.m. which comperes favourably well with other object ive meth ods.

2. BasI. data

The study is based on six year 's storm data
(1900-1970). The positi ons of sto rms at 00 and 12
G~rr were extracted Crom surface charts oC Nor.
them H emisphere Analysis Centre nt New
Delhi. 700 mb contour heights correct npto 0 gpm
at the seleoted grid points were picked np from 00
GMT 700 mb charts dnring the storm periods 1900
1970, The da ta were often scanty to the sout h oC t he
storm centre.but as Car as possib le conti nuity of th e
pattern was maintained using all ava ilable data,

3. Analysts and CcmputatIon

It. is obvious from the work of J ordon (1952),
Miller (1958),R iehl and Burgner (1950) that the
mot ion of tropical storm is not dete rmined by
forces acting at any one level. The actual motion
is related to the mean wind flow integrated
through a deep layer and over a substantial area
surrounding the cyclone, 10 th e inte rnal forces
within the storm and ....ymm et.ry in th e field of
horizontal divergence around the storm. Th e
success of anyone level in predioting cyclone
movement largely depends upon the extent 10
which that particula r level represents those factors
which determine the moti on oCcyclone.

The findings of Miller and Moore (1960), Wang
(1956, 1960) and .TBe (1966) were encouraging
and led to the choice of 700 mb as the worJ..-ing
level Cor this study.

The 00 GMT surface positions oCeyclonio storms
were marked at corresponding 700-mb chart s, The
700-mb charts were analysed at contour intervals
of 10 gpm, The four grid points E. W, Nand B
were marked at a distance of 7-!0 Crom th e centro
oC the storm. Values of contour heights ZA'. Zit',
Z.v, Zs were extracted to th e nearest 0 gpm. The
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1. lnlroc!uellon

A number of objective methods have been
developed to provide reliabl e 24-hour prediction
of tropical storm movement . Most of t hese studies
were evolved Cor storms in Pnoifio and Atlant ic
regions. Riehl, Haggard and Sanborn (1950) deve
loped an object ive technique based on geostrophio
field a t 000 mb, Veigas and . liller (1908) derived
predi ction equat ions using sea level barometri c
pre... ure and 24-bollr persistence as predictors.
~Iiller and Moore (1960) compared th e stee ring
levels at :100, 000 and 700 mb and inferred that 700
mb level was at le...t as ~ood as 000 mb and both
were bet ter thnn :lOO mhoThey developed a Iorecast
method by using gcost rophie component at
700 rnb and the past 12 hours mol ion of the storm
as predictors and found that this combination
nppeared to result in slightly bette r forecasts than
t be standard techniques ap plied at sea level
and at 000 mh o Wang (1950, 1960) formulated
regre.'l.. ion equa tions for forecasting the movement
of typhoons by using Cour predictors at 700 mb,
TSe (1960) developed Coreca..ting techni que oC
typhoon movement by combi ning the overall sy
noptic pattern at 700 mb with otber predictors at
that level.

In the presen t, study we have aimed at provi
ding an objective met hod for reliable 24-hour
forecasts of storma movements in Bay oC Bengal
and Arabian Sea. Two regression equations arc
derived using longitu dinal and latitudinal dis
placement of the sto rm as prediotands, persis
tence (twice the past 12-hour movement ) and
differences of 700 mb contour heights (Z A=
Zs - Z.. , '4 = Z,, - Zn) at grid points located
n° to the north, south, east and west oCstorm
centre as predictors,
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