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ABSTRACT. A globa l spec tra l mood with selective high resolution region is a ppro priate for the study of
a sharp local weather system if it is nOI "cry sensitive 10 the atmo..phcric stale outside a limited active regio n.
If Ihe linear dimensio n of the resolut ion required i.. I and the area o f ac tive region is A then one finds that an ad c
quute spectral model has the following features : (a, the model po le is moved away from the geogra ph ical no rth
and re-located in the vicinity of the weat her system under study, (b) the set of new spherical ha rmo nics r"," as basis
functions sho uld have the parallelogrammic truncated range I m I <"< N. 0 <" I m I <. M. where 'N - 2rrtiff.
M /N = \l4/0-f). j = Al(4 rr(I~) . where (I is the radius of the earth.

Since the decomposition of a vector field. in a spherical coord ina te system. into the radia l and hor izo ntal parts
is rota tionally invariant , the form o f the equation.. o f 1001ion do nOI change under the re-location o f the model
ro le except for the Coriolis force te rm. Mathemat ics of the modell ing including truncal ion and management of
non -linear terms do nOI change.
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1. le troductlon

If there exists a limited active region surrounding a
local weather system such that the time evolution of
the local weather system is not very sensitive to the
at mosp heric state o ut side the region the n the weather
system will be ca lled funda mentally local (f.l.). It is
conceivable that the non-linea rity of atmosphericinter
actions per mits the existence of f. l. systems. Limited
area model (Krishnarnurti 1969, Gadd 1984) would
have been appropriate to st udy an C.l. sys tem bu t for
the problems with the boundar y conditions. On the
other hand the traditional global spectral models
( Roberts 1966. Orszag 1970. Orszag 1974. Kasahara 1977.
Machenha uer 1979, Jar raud and Simmons 1983.
De M aria a nd Schubert 1984) with tr iangu lar tru ncat io n
have isotropic resolution and hence to resolve the local
fea tu re o ne has to go 10 a mode l with the sa me high

resolution everywhere. Th is means a large and eX4
pens ive model. The variable mesh global mo dels
(Sharma ,'I al. 1987) are beset with problems of ani
sotropy. Recently there has been an important advance
in te r ms of confor mal tran sform proposed by Schmid t
( 1977). It leads to a satisfactory spect ral model with
var iable resolut ion without anisot ropy in the hori zontal.
It ha s been applied usi ng shallow water eq uations
(Court ier a nd Geleyn 1988). This line or approach
has 10 take up the ch allenge of strong convect ive systems
of low latitudes and show that the vert ical rs. horizontal
anisotropy is inconseq uential .

To attain regional high resolut ion one does not have
to modify the spa t ia l grid. We suggesl uti lizing the
fact that for parallelogramrnic truncal io n t hereis in
creased reso lution at high la titu des at th e expense o r
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