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Ait'iTRACT. &>guJ~ of cxpcrim -nte in forcca"ting the beight ~ of 8,'j(). 700 , 500 and 3OO-mb levels, 24 hours in
M va noe . U11illg a Cuuc-JaYl'r qnast -geostrophtc IQCMwl a re presented here . As a first.s tep, th e vert tce l nlocitjNl of surfece
...nrl 2oo-mb Ic'Ot,) hsvc ht..-ell a.q.'Hllnftd to be zero. 'Ibe stat ic Rtallilit)· parame ter is computed from known values of
tcmpcreturce sod preB8u r'('''. Tilt, ewe covered fur t hc study bot been medc large . 80 8A to avoid th e cff('(lt of eonsten t
valued at the Lolllularil'll on the Icrecest for Ind ian ereee.

1. Introduction

Prepara tion of computerised forecasts by tho
divergent barotropic model is being done at
Xorthem Hemisphere Analysis Centre, 1\ell' Delhi
on a regular basis. Detail, of the working of thi s
model arc available p lukerji and Datta 19i1) .
This model leads to a forecast for 5O(}-nh level.
As is to he expooted from a barotropic mo.Iel,
development or otherwise, of weather systems is
not predicted by it . )!oreoyer, forecasts for ot her
levels of the atmos phere are also reqllirc~1 to he
made . As such, the problem of prognosis by "
multi-layer quasi-geostrophic model was taken
in hand.

In India . a number of'authors have numerically
solved UlC quasi-geostrophie w-equnt ion to obtain
th e diagnostio value, of vertical velocity. Thus
Da. et al . (1971) used a ten-layer model for corn­
putation of w and correlated the same to the cloud
amounts. Rao nnd Raj amani (1967) obtained vcrti ­
cal velocities in the field of a cyclonic storm by
using a five-layer model. Recently, Shukla (1971)
has obtained solut ions for the quasi-geostroph io
diabatio w·equat ion and investigated the diagnos­
tic vertical velocities in n. western disturbance over
northern parts of Ind ia, There is as yet no published
work in India regarding the prognostic values of
wand contour heights .

)!ult i-Iayer models for solution of the w-equa tion
and prognostication have been developed by a
number of workers for middle nnd higher lati tudes.
Aubert (1957) and Knigh ting (19GO) have come
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up with mo.lols having different number of layers.
It becomes clear from their results that increasinn, 0

the number of levels increases the details in th e
flow field and also increase' the magnitude of the
centres of positive and negative vert ical velocities.
However, th e vertical motions from a 10-layer
model were 110 better related to the observed
weather pattorn than were those from a two-layer
model (Sanders et aI. 1960). I n making a com­
promise between the 'detail in the flow fields'
the utility of the output products and the avai l:
ability of the computer faciliti es, it was decided
to work on a four-layer model, which would lead
to forecasts for four levels of the atmosphere and
consume relatively less amount of computer t ime.

In UIC present stu dy, not only the diagnost ic
valu es of w have been computed, they have been
used to obtai n the hoight tendencies for different
atmospheric levels and the forecast values of w
upto a period of 21 hours .

2. Basic equations

Following Thomson (Hi65), we can write the
equations of baroclinic flow as,

Z
'V' ~: + J (Z, {+fl - (f'lfJ ) .!~= 0 (I ).,. 3p

a'V'w-(f'lfJ) :~ = (fJlJ)'V' J(Z, :~)

- ~J(Z, H /) (2)

where the symbols hav e th eir meanings 1\.' given














