
l odi• • J . Md. O",pl.y. (1971). 22, 331-336

Diagnostic study of vertical motion
large scale cloud systems
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.\UirRAcr. [ 11 thili p'inr we present cO,Jl1ltd of VJl'Lio,,1 vclooitiee o,)lJlpu tool C"I' I' mon soon de pre ssion oY(lr '
I nd le . Tho vortio_,. velocit ies were c alculated Ill. Inwrvahof 100 rub from 101)0 to 10') rub with thohelp of 1\ Iu-leycr
geoeteophle mo del . 'l'ho computed omega field halt been ec uipared with tho composite ncpbenelyals received front
APT bullettne from Bombay.

It iii found that tho field. of vcrtlcel mot lon computed by the Iu-lcycr uloJ~1 eg reee fairly w('11 with t.ho coufl­
gumtion of large ecalo'eloud sye tc rue,

'1'ho !Jffoot of eurfuoc friction ami tupugral'hy W3'J Included a5 u Icwcr bouudary couditlou on tho to·lo.yer model ,
Tho vertical motion at the top oft-hofriotion layer WB lf computed 0 11 t hu bilol"ill ufthe Ekman spiral.The ptlpcrd lecuseea
t he reeulte of tho athot typ ulS of fdctional convergence and their effl'ct on the omega field.

t. Introduction

2. Oso;lc equations or th9 m?;1el

The method of computation and the basic
equations arc similar to those outlined hy Das
(1962).

(2-4 )

(2' 3)

(i.) Space derivat ives of the Coriolis parameter .
I. have been neglected.

(i ii ) We have not conside red diubatic heat ing
or cooling in the first law of the rmodynamics.

I t will he observed that equation (2 '3) 118n be
solved as a boundary va lue problem for "',. When
the compnted values of "'. are substituted in
(2' 2) we obtain the correspondi ng field of w .

The condit ions which enable \IS to make
the quasi-geostrophic assumption may be SWDma·
rised as follows (Phillips 1963) :

(i ) The vertical advec tion of vorticity
and the twisting term in vorticity eq ua l ion
have been neglected, beca use they are smaller
than the otber terms.

The pri ncipal ass umptions, which we have
made in deriving (2 ' 3) arc :

o rep resents poteutia l temperat ure , 1 is the
Coriolis paramete r, ~ represents geopotent ial

. uud w is th e vertical pre..sure velocity . We have
used subscripts to denote der ivat ives.

On oliminatiug w we find

(2' I )

(~ ' 2)

vorticity, a is tho
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where ~ stands for absolute
sta bility parameter

'Vo express the conservat ion of vorticity
nnd thc first law of thermodyna mics by the quasi.
gcootrophie equations :

If we use the conservation priuciplo for vortici ty
and the first law of thermodynamics, th en we
can deri ve a single equation in which the vertical
component of velocity (omega) i" th o only
dependent variable. 'I'hie can be solved as a
boundary value problem for omega.

In UUB paper we present the omega field
associated with a monsoon depres,... ion over the
Gnngetio plains of India. It is our object to sec
how far the compared omega values usiug quasi­
gcostroph.io model dit;CU8ScU below, ugr('c with
the areas of large scale precipitation and cloud
cover as revealed by the sa tellite pictu res over
the subt ropical areas.












