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An experiment in forecasting with diabatic
model over India and neighbourhood
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AB.~RAcr. This paper contains th e eeeulte of experiments in forecas ting the flow pat te rns over India. and.
ne~hbourhoocl " t 850. 7110. 500 a nd 3OO·mb J e Vf'l~ with th e he lp of a four-layer queai-geostrophic diabal ie mode l.
The effl-'CI: s of t he ground contour. la t.('Ont heet of condensation anll radiation have been ta ken into account fur com 
putation of the vert ical velocity (rI , To bring out th e salient features of th e model in this paper. we present th e
resu lts of a esse st udy.

I. Introduction

The Northern Hemisphere Analysis Centre at
Now Delhi . India . prepares on a regular baais,
prognostic cha rts va lid for the next 24 hr, using
conve nt ional meth ods . Computerised prognostic
che rts are also heing prepared there regularly.
ThiR was origina lly being preparod with a non
d ivergent barotropic mod el (Datta et al. 1969)
and " DR late r changed to a divergent barotropic
model (1I1ukerji an d Dutta 1971). Althougl' thr
results obta ined from the barotropic models aTO
fairly useful, there a rt' obvious limits to their per
forman ce. Apart from theoretica l limitations, the
main pract ical difficult ies are, firstly it does not
show rlevelopmenls or weather systems, and
SOCOfi(Uy, the forecast is confined to only 5OO-mb
level. Since both these d rawbacks arc inherent in
any barotropic model it was decided to devdop
a multi layer haroclinic model.

The find multi layer model to be tried for fore
casting was an adiabatic 4-layer model ~lul,'orj i

and Datta 1972). Apart from neglecting the
diabatic effect.., other eimplificatioUR which were
incorpora ted into this model were :

(i) Effect of ground contour was not taken into
accou nt,

(i'l The vertical velocity at 1000 and 200 mh
level were assumed to be zero , an d

(ii.l Effect or radiation was considered to be
negligible. Tho input data and forecast
for th is model were contour heights of
900, 700, 500 and 3OO-mb lovela. The w
va lues were oomputed at BOO, 600 and
400-mh levels every hour.

The present model is an improvement of the
adiaba tic model, wherein , all the effects neglocterl
previously, have been incorporated. Thi R is

necessary, since most of the ti me t he model is
required to undertake preg n..i. of fields which
include cyclonic storm s Over tiOSI. as well fiR dis 
turbunoos over hilly terrain, un .l clearly the sim
plili..1 model developed earli er is incapable of
handling t he same.

Z. The basle equallon.

The equa t ions of baroclinic flow can bo wri
Urn as,
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an d dQ/rIt is the non-adiabatic rate of henting per

unit time per unit IMM.

A list of t he symbols is give n in Appendi" Y.

F rom t hese two equations is derived the quasi
geoetro phic w equa t ion by eliminati ng the time
depend ent te rm, uRing geostrophic relat ion. Thi«
is given by

J. I ."
w 1 [ 3 IV "w +S .rr - S 3p J (1),Tl l + 10 V "

{ J (1), - ~)} - :" V " ~] (2.3)














