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Vertical velocity patterns over India and neighbourhood
during break monsoon and active monsoon periods
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},[e/eorological Office, New Delhi

ABSTRAcT. Vcrl i091 velocity pctteme at iliIfcnmt levels of the a t mosphere, over India and Jl<, ighbo ur in"
&roM have bam obLaincd for a sit uation eac h of ac ti ve an d break monsoon . A fiv(>.I&&"t'r qua ai-geoet roph ]c model
has been developed for the . 00,"0 eomputettone . Th OllO nrt ical velocity patterns are dU CUA8ed to brin g out their
" lient fm tn N••nd their d ifferences. A model for the vertical velocity field fur act ive/break.mOn800n ha l .I eol been
peopceed,

t . Introduellou

Southwest monsoo n over tho Indian region h~

well known for its pulsat ing nature. There arc
period s of heavy rain caused by depre saione mo­
ving northwestward along the axis of the monsoon
t rough, There a rc also l'0riods of hill in the rain­
fall over most par ts of the country, bOtler
known as 'break' in the monsoon . Tholre breaks
normally last for a short per iod, hut in some C3KUH

. have contin ued for 21 days. 'I'hese long periods
of deficien t rainfall lead to serious drought condi ­
tion s in the country with far reaching repcrOU&"IiODK

on I ndian ngriculture and economy. Thus break
monsoon periods are of importance and interest
to meteorologist s and agricult urist. alike.

I n th is paper we have studied ~ne break monsoon
and one activo monsoon situation, 1.y computing
the vertical velocity eo fields at different levels. The
salient featu res of these '" fiolds are presented here.
The", fields for the active monsoon poriod have
01.0 been cumpared to those obtaincd by Des
(1962) using a te n-layer quasi-geestrophie model.
Certa in interesting aspects of these '" patterns over
th o Arabi an Sea are a lso discussed.

2. Method (or computation of verlleal n loel1,

Quari-g;"strophic'" equaIion (QG IVB )and iIs .«./IItion
Vertical velocity", can he obtained by solving

tho QGWE under suitable constraints by using n
ten-layer model (Das <I nl. 19;0). A four-layer
model 11"" dillCU...,d by }[ukcrji and Datta (19;2),
where tho QGWE wax solved for a,Uabatio eondi­
tions. Diagllo!o\tic and prognostic Cd values have
bean obtain ed hy a disbat ic four layer model also,
where the . ff.e t of tho release of latent heat
rad ia tion and ground contours are included
(lIlukorj i and Datta 19;3). I n the present study ,

tho same scheme has been used, with soma modi­
fications. TIms, the four -layer model ha s boon con­
verted into a five-layer one by exte nding tho upper
most level to tho top of the atmosphere. The ver­
tical grid is shown in F ig. 1. Horizontal grid d i­
mension is 3R1 krn, true at I ...t, 2210 N of ) [er08tor
projection chart. The mesh compri ses 31 grid
point. along the absci....a and 16 in th e ordinate,
mnking a tntnl of 496 nodal points.

The horizontal boundary cond ition a....umes
w to bo zero at the boundaries. The vert ical
boundary condition takes ", a . zero a t the top of
tho atmosphere. At tho bottom (1000 11111
level) '" is computed with the 10011' of grffillld
contour values.

Under tho above boundary conditions it is possi­
ble to solve the QGWE . given below, nfte r con­
verting it into finite difference fonn.

rd'
a, 'V%"'. gmt ('V1')' (""-1 - 2",. +"'HI)

s= Sfd% 6 1''V Z,,,% l(ZHl + Z'-l, ZU ! - Z'-l )

-4~1' [l(Zu ,t.+l+j)-l(ZH,~-l -l-j) ]

+Q (1)
The symhol" have their standa rd meaning . The
details of the mathema tical manipulations have
heen pub lished elsewhere (Mukerj i and Dalto
19;3).

The effect of surface drag W'd S nut taken into
account in earlier models and th e BBIDC has been
included in this st udy by uti lising the formula
of Haltiner (19il) :

'" = 9
f

[ ~ ( PoODUoVo ) - 1. (POODUOVO) ] (2)
fr ict ion ay a.z:
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