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Thermodynamic onergy equation for ad iuhat in
motion is given by
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Static stablity pa rameter i.i tn ken ns constant in
any iaohnric su rface, i.e., a = a (p)

Csing E qns, (I) anrl (2) wu obtain the quasi­
~nO'it roph ic w equa t ion.
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Eq. (i ) is the quaei-geostrophic omega equation.
The first term on the righ t hand side of Eq. (6) is
th e forcing due to vorticity advection while tho
second term is the forcing due to therma l advection .
These forcing functions can be calculated from a
speci fied height field.

We have solved thi s equation hy throe dime­
sional relaxation with 2 .50 mesh grid . At
the sille wall, and at th o top of tile domain, the
boundary conditi on was w =O. At. th o bottom, we

( I)

3, Quasl-geos.trophle w equatlon

The vort icity equation isgivon by

~E + V. \1 (E+/) = /o~
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r, Introduction

Est imates of conversion from potential into
kinotio energy involve I he vertical P vek-eitj-.
Vertical mot ion and nssocinted circulations.
durin g th e monsoon hav e been discux.~· f l lrv J)aH,
(1962), Saha (1968), Koteswamm (1960). Hao
(1962), Asnani * and Ke,ha"alllul" )' (l!J7 I ).
Vertical mot ion associnted wit h monsoon dcprcs­
sions have been studied by Rao an ti Hnjnma ni
(1970). In this pape r we have comp uted vert ical
motion in the Ind ian monsoon region for mean
field in J ulv and for two contrasting J1lO ll ,l;;OOJ1

situations, 'usin~ the quns i-peostrophio w equat ion
with friction an d orogra phy.

2. Data and computations

Qunsi-geostrophic w a nd energy convers ions ha ve
been computed for the mean field in July, on a
st rong monsoon <lay. i.e., 7 July 1963 and on a
weak monsoon day. i.e., 19 .luly 1963. These
situations were earlier studied bv Raman ct ,~l .

(i 965). F ig. I shows the 1000 mb 'chart< for the- e
t wo dates, It is seen that the monsoon trou gh
has shift ed to 1\00 foot of t1JO H imalayas on t he
weak monsoon day.

We have used height <lata for 1000, R50. 700, 500
300, 200 and I()() mh and have computed ... at
850, 700, 500 an d 300 and 200 mh o TIle area for
which computations are mad e is from 5° to
22.5° K nnel 55° to 9.1°}~ .

AB;rnACl'. Til) vertiColI mot ion field in th o I nd iAn monsoon n.l!:lon has been st udied fi 'l" mean Ju ly. a I tronr;1;
mfJR AOOn tla y (7 July 19';.1) a nd tI. weak mOnMCHlIl day (19 J uly 19t1.1). We hHC used the quesl-gecetrophic w eq ua ­
li on for this purpose. In a rl1ition to foreill~" 11111' t o thermal and differential vcriticty edvection, the verrlcal
m oti on due to orogra pby lin d frict ion h-svr- been Included. T he vr-r- tica l motion d ue to tho d iffl'ron l Curein l1.: fu nctions
heve been computed. The cumu lative w .ftold fluo to all for('in ~ fU'l ctiolls and d uo to Individua l forcing (ullct ions
toge-ther with their \"I.rlica l peofllca are Ilclinmt4.-'4l.

Convenl ion from potential to kill( tic enemy ,,-oj()( ia tcd with rho vert ice! olrculet tone have bef.n com puted a nd
presented in this pa per. It i~ SC'Cn that th e nlrr j,lionl\l circulat ion in the :)",p plene i~ ~ety marked on 7 July with
IIACen t o vr r north India s ud drscent to t ho ;l(JUt h. On 19th. however, uniform d eecent i ~ " OCII everywhere . There
iJl, conve rejon from zona l a~a ila blf" poten t iAJ t' lIr'I1il:,r tu 7.flnal klnet ic rn(.~y on th e day of eor lve monsoon. The con­
veralcn ill much smalle r on th e da y of Wt"Uk monsoo n. Orhor C·IIC tS-.\" eon vcrsi cne arc 01 80 di t;(·uMCtl.
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Vertical motion in the Indian summer monsoon














