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ABSTRAlJI'. In spite of tho well known limitation" of quasl-geostrophi e model .. in the tropics. an expe riment
with (lulLSi-gt"U8t.rophic barotropic model wes malIc for tho region of Ind ia and neighbourhood for eec h day of tho
2,wflntb period from 2J October to 24 December 19~t 2-l·hour for't"CaSt wes compared with the actual thAtt rea lised
next day. R.M.S. e r ro r o f tbc foree...\ ftt is presented. The e r ror in forecast for the region J O'"~ to 200N W88 o f tho n rdl'f of
20 Kpm.

I . Introduction

Actual weather canno t he forecasted with
any simple model like a single level 1Il,"1: !. Bnt
single level models have been found useful to some
regions, par ticu larly those where ndvcotio!l
t hrough deep tropospheric layers plays a dorni
nunt role. I t W''', therefore decided to test t he
performance of the simplest single level model
with real data in the neighbourhood of India
and watch the error in ~·l -hour forecast for fL

continuous period of abou t two months -

A simple dynamical model is the qunsi-geos
trophic harotmpic model used by N)!C in U.S.A.
(Orcs-man 1960) and a IM> by a few ot her National
Met. Services. 'I'he equation for this mood is-

;~ +V. \l (~ +1)- I (~ +1) ~~ + (:~) ..=o
• .,. (I)
where,

~ = Relative vorticity

V = Horizontal wind velocity at 5 OO-mh level

f = Coriolis parameter

II.= Non·dimeuliional parameter

If= Stream function

T- Averagc value of If in the region.

The simplest model consists in taking only th e
firs t two terms on L.IJ.S. of equation (1). The
third term includes divergence implicitly and also
prevents the forward as wen as backward mov e
ment of waves. This term ha s been found to he of
practical usefulness in stopping the . ret rogression
of middle latitude ultra-long wave III t he atmos
phere. Tlte fourth term (a~/?t).. represents

creal ion of vortici ty due to convergence forced by
the terrain in th e underlying layers. One can
separa tely study the improvement or dete riora
tion of forecast by inclusion or exclusion of dif
ferent. terms.

2. Experimental models

We have analysed th e results of the exper iments
performed with the following two models -

:~ -l-V.\l ( ~ +f ) = 0 Model (A)

31 +v.\l(~ +f) - I;, ( ~ +f)3 1f= 0 Modql (HI
~, If "I

2 . 1. Obtaining the stream funct ion

In both these models, we needed the st ream
function If to calculate vorticity ~ and horizon
ta l wind V. There arc vario us lVays of obtaining
stream function. The simplest , though not. t he best
method of obtain ing' the stream fnnction is by
quasi-geostrophic approximation. usinn the
geopotential field. Thi s approximation is ofdouht 
ful validity in the tropical regions. Nevertheless, it
needs experimentation with actual data to see how
far such a crude approximation works or docs not
work in the neighbourhood of India. It also serv es
as a base or the crudest model with which other
more realistic and progressively more sophi sticated
models could later be compared for the Indian
region. Witb thi s in mind, we used quasi -gcostro
phic assumpt ion to get st ream function from
the . ij()()..mb contour fieirl. For energetic
consistenoy,n constan t value of oorioli s parameter
in place of its actual variable value was used in
this approximation.
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