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On the application of a primitive equation barotropic
model for the prediction of storm tracks
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ABSTRACT . Method s of prediction of storm t rock!> ill tho Arabian Sea and tho Bay of Bengal by th e U~ of
a limited area primiti ve equation ba rotro pic ruodel heve been discussed with cese-studiea. Th ey are (i) th e total
flow direct Integration method. (ii) t ho point vor text method in which the beelc flow ill eepereted from the dill.
tu rba nce and Integrated, t reating tho vort ex as a J.X!int and edv ecttng the same at each time f,WP by t he basic field
and (iii) the modified point vorte x method in which th o intera ction of the dlsturbence Bow with tho basic flow
is taken into account in the method in (ii) .
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1. lntrodu ollon

Tropi cal cyclone. occur in th e Ind ian region
duri ng (a) pre-monsoon (April, May and early
Juno) and (b) t ho post-mollsoon (lat e September
to early December) seasons. Due to paucity
of meteo rological observations in and around tim
st orm fields,Ihe forecasting techniques Irave largoly
so far rolied on empirical Fulos basod ou the skill
and experience of th e synoptic forecast ers. Wit h
t he advent of highspeed comp uters and some
improvement in the observing syste ms, objective
forecast ing schemes arc increasingly being deve­
loped ami t ested in act ual oasa st udies . These
schemes may be cntegorisod .. :

(i) Tho sto rm analogue techniques based On

climatology of pa st storm-t racks used by Gupta
and Dutta (19; 1), Sikka and Suryanarayn na
(l971) and the statistica l met hods using regression
equations based On chosen predictors by Ban snl
and Dutta (19;4 ) are in tho first category.
(i.) Use of numerical weat her predict ion models
is another pro mising approach. Sikka (19;4)
used a non-divergent bai otro pical model for tho
prediction of st orm tracks.

It is well-known that for the pred iction of tho
move ment 01 tropical and sub-t ropical distu r ban­
ces, tho barotropic model is st ill used largely in
many countries. It is perha ps tho experience,
t hat during tho movement , there is little con­
version of potential to kinet ic enorgy and V1:Cc-vCfsa
and there is predominantly only a redist ri­
bution of kine tic energy among the different
wave components. Therefore the movement of the

d istu rbances could possihly be treated two-dimen­
sionally by u b..rot ropio model. In this study
ap plicat ion of a Primiti ve Equnt ion barotropic
model which conservos pot enti al vorficit iy is
discussed,

2. Metbod 01 ,tudy

2. 1. Phase speed considemtirn...

The wa vcs generated by the finite -difference
solut ion of t110 numerical models move with a
phase-speed loss than that observed in tho at­
mosph ere. This is especially true of short er wave
components less than 2,000 km, found in tho t ro­
pical dist urbances. This underestimation is from
t ho truncation error due to tho discretization of the
finite-differencing. It has been found by Bermo­
witz (1969) that tolerable truncation error is
achieved hy reducing the spat ial grid interval an d
increasing thc computational resolution, It is,
however, realised that consistent with tho avai l­
able computat ional configura t ion of memory and
speed there is always a pract icall imit to the number
of such points. Also this demands a smal ler time­
stop to eusure compliance with tho well known
sta bilit y criteria of Coura nt et al. (1928). Based
on tho above considerations, the methods of
applicat ion discussed in this study Illay be cate­
gorized as below :

(i ) Integrat ions with tho 6e1<1 as a whole on
(a) 2 .50 and (b) 1. 250 grid intervals with
different init ial vort ex st ruct ures.
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