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Moisture processes in the operational quasi-geostrophic model
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.ABSTltACT. a -h yer queal-geostrophic model with input data at 850. 700.500, 300 and 100 mb i. being run on
an operational b&s.is once a day. 24 bours foroca8t. of contour huigbLa . .. tho above levels and vertiCIl) n locity (cu)
vaJuelJat.200, 400. 600 and ~OO mb are obtained , Tho model ineludee orography, cumuluaeee le bO&ting in the tropical
do main of tho fOro~8t. a.re&. The area ,,( integration i8 from 44)0 to 1 20~ E and 5· OOto 42.5~ at 2 · S"grid interval.
Thomodel boundary values are generate d from a biggerOOBrlKl meehuea Irom 0- to 144)0 and 0"to 6WN at 6° interval.
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parameterization proce-ses usually conta in a
small number of empirical constant s {Ol the des
cript ion of the cloud propert ies at their origins,
their successive generation and the formof vertical
distribution of heating . The motivat ion for this
study is to test a few of the schemes at least in a
crude way and compare the predictions with
observations, to bring the computations into
line with reality.

Accordingly, in Section 2 a brief descript ion of
the current version of the operatio nal quasi.
goostrophic model is given. Section 3 describes
the parameterization processes tested. In t he
next sect ion the results of an actua l ease study of
a recent mon..oon-depression is presented.

2. Mod' i d..orlpllo n

Detai ls of the 4-layer operational quasi-gees
trophic model have been discussed by ~[uk.rji

and Dat ta (1973) which we refer hereafter as
version I. With the experience gained from the
working of the model, the current version of the
model [Ramanathau and Bansal 19;5) was
evolved, which differs from the previous one in
the following aspects :

(a) Boundary conditions
(h) Orographic effects and
(e) Moistu re processes (see Section 3)

<\ brief descript ion of differences (a) anti (h)
are now given: The governing equat ions are

TIt. lJOrlicit" equation
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1 Introduetton

Although quito successful foreeasts have
boen made for midd le and high latitudes with
..diabutie qunsi-geost rophic models, it has be
come increasingly evident, that the inclusion
of cumulus scale heating in some form is necessary
for the predict ion of t ropical flow pnttems
with the model. During the monsoon season,
when the atmosphere is conditionally unstabl e
and near saturation, the release of such laten t
heat as a direct result of the vertical velocitv
induced by conditional instability plays a vi~l
role for the origin and maintenance of distur
bances like the depressions.

The methods to achieve this mav be classified
under three categories : (i) tho ," which depend on
the convergence of moisture in an entire column
of atmosphere (Kno 1965, Esto,!ue 1968,
Rosenthal 1970, Krishnnmurty 1967, 68. 69, 71,
73); (i i} those which d"pe':d on boundary
layer convergence of moistu re (Ooyama 196t
Charney awl Elia"e~ (1961). Charney (1968),
Ogura (l96t) nnd Yumasaki (1968) and (iii ) those
which depend on lapse-rate adjustment (Manabe,
Smagorinsky and St rickler (1965) anti Benwell
anti Bushby (1970).

The difficulties in t he application of an)' of
these schemes which have no doubt, a satisfuctory
theoret ical foundation are two-fold in an ope
rational model espeoiully for t he Indian region.
}l'irstly the specific humidity Or mixing ratio
values are not uvuilnb]e over the vast oceanic
a reas in the region even 011 a I"parse network.
so that recourse hns to he made to climatological
values on a day to day basis. Secondly nil these












