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A prim it ive equation spectral model for study
of planetary-scale atm ospheric flow'
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ABSTRACT. The developments in numercial modelling for theatmosphere in recent years have shown that the
spectral models are well SUited for general circulation studies of the plane tary-scale atmos phere. 1be usc of
transform method developedduringlast decade has made the spectral modelscomparable incomputational speed
with the grid point models.

A global primitive equation model using spectral formulation is underdevelopment in theIndia Meteorologi­
cal Department. The spectral representation is in terms of a truncated seriesof surface spherical harmonic fune.
tions. Thccomputational facilities available at present do not permit the developmentofa high resolutionmodel.
The horizontal resolution , therefore, is limited to six Fourier waves in the zonal direction and six zerosofLegen­
drefunctions in the meridional direction. In the vertical. the model has threelayersin sigma coordinate.

The model is in its early stage of development. The model form ulation, the results of some experiments per­
formed with it and the futuro development plans are discussed in this paper.

1. IulroductJon

The use of spectral methods for integrat ing the
equalions of almospheric motion was starled more than
two decades ago (Silberman 1954; Lorenz, 1960 Pia­
tzman 1960), but the initial progress was slow on ac­
count of difficulties in computing non-linear terms.
The development of transform method (Orszag 1970 ;
Machcnhauer and Rasmussen 1972) for calculating
non-linear terms accelerated the pace of development
in this field very much. During the last one decade,
spectral modelling technique has been developed to a
matured stage. Machenhauer (1974) has given a com­
prehensive review of the mathematical aspects of spec­
tral modelling. Daley et al, (1976) and Bourke et ul,
(1977) have given detailed description of operat ional
spectral models in Canada and Australia. Basis func-

tions for spectral representation in these models arc
the surface spherical harmonics.

This study presents the results of integration of a
multilevel global spectral model under development in
the India Meteorological Department. The compu­
tational facilities available at present in the Departm ent
do not permit the development of a high resolution
spectral model. Therefore, presently it has been limi­
ted to six Fourier waves in the zonal direction and six
zeros of -associated Legendre functions between poles
in the meridional direction. In the vertical, the model
extends from the earth's surface to the top of the atmos­
phere with three equally spaced layers in sigma co­
ordinate system. Although, sigma coordina te system
is used, earth 's topography is yet not formally incorpo­
rated. The model does not include radiation, moisture
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