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Large scale vertical motion
D. S. UPADHYAY and ONIURI PRASAD

Jletrorologirol Centre, Jaipur

ABSTRACT. The linoaf 8OCO nd onler differential opuation in "'{p-veloci\y). derb -ed from the oquatio" of
vorticity. notlocfin ~ ih Aolenoidal by tiJtin~ torms. hu furlbor been reduced to POlsaon's equetjon, by tranaformiDM:
(x.y.p) 00 -ordlnate system into (X-y,p ) 8yetom where P=pvoIJ ;o and J beim the static stability of tbe etmosphore
and coriclls parameter respectively. TbiIJ transformed equation 'res hoon examined for the oomput..tion of diabatic
hoa.tin ~ temperature edvectioe and vorticity advoctiO.l compon ent s of 1&1'-'8 acale vertical motion by the metbode
DCthree dimcll8il'nal relaxation.

givos tho fraction of w duo to tho advection of
vort icity. Therefo.... Eq. (I) may be written
liS

Sinco thi s iKa linear equa tion in lo , tho effects
of term. on R.H.S. can bo stu died indcpondent.ly
taking ono at. a time a nd tho resultunt vertica l
motion may be obtained by super positi on of
aU those.
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Thus a=a can bo ta ken as constant.

For the diabetic component only. tho w oqua­
tion, thon can be written as

'i/.'w + j2 a"w = 2... Fa (3)
a Jp" a

Now consider thc coord inate system. (x, y, Pl .
where

2. Transformation of w equatIon
By nssuming la pse ratos)' an d )'. to be COl18­

tant, a becomes a function of prcs,'iuro only .
F or the present wo suppose that stabi lity index
is equal to tho mean of a at different standard
pressure layers, i.e.
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where ,

a . is static stnbilit,y of tho a tmosphere ;

f . is corioI is parameter.

II. is diabntic hooting factor defined as

II I dQ . h'h
= CpT F In w ic

Q, is the amount of ltHat supp lied to n unit mass
of air and cp o the speci fic heat of air at eon­
stant, pressure :

V. is tho velocity of air,

.p is tho goopotential of contour heights and tho
operation

1. Introduetlon

Tho well known quasi-geostrophio W fHlun­
tion (Haltiner 19i1) in (x, y. p) coordinate syoiCm
may bo wr it ten us follo ws:

a"w"lA' (aw) +f" - - =ap"

,\14'1I - '\14" (v.v, a.p )
. 3p

- } :p[J (.p. 'i/'.p) ] (1)

3 a''i/. ' =- + -
az2 ay'

F irs t torm of R. H. S. of E q. (1) 'i/."H
represents tho effoct of differentia l d iabatio hea t ing
or cooling. Let DB denote it by F11' The second torm
-'i/"{V'i/ a.p/ap) contributes to w duo to den­
sity Or te mperature advection (adiabotic hoating).
Let it he denoted by FT'

Tho third torm.- fl ..!..- [J(.p, 'i/'.p)] say FT.
a1'






