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AOSTRACT. An economical time integration scheme b of vita l importance for NWI) model being developed
for ope rational usc as it is requ ired to provide high qualit y fO~l,."Ca~ l 'i by using the given l'om'pulc~ within limi~cd
computing resources. Split -explicit time integration "Cherne dlscu-scd III this paper IS ncar five tunes economical
ascompan.'d to ~xpl idl scheme. I II this scheme prognostic equat ions aresplited according to the- vertica l modes in
10 those go ver ning the Rossby and gravi ty .modCOj. 1lenables ! n l ~-gra rion of the model a t larger .time step by
incorporating suitable co rrection for gravity modes. The LImited Ar~ Model (LA M) .usmg this sch~mc l~IS·
plays co nser ving properties of mass and energy. The scheme has inhe rent mecha nism of "mouthing hl::;h
frequency waves.

I. Inlroduetion

Numerical solution of the atmospheric models for
numerical weather prediction involves space discret iza
tion and time integration of various terms of the model
equations. One 01 the major numerical aspect of the
operational implementation of atmospheric model is to
have more accurate. efficient and economical time integ
ration scheme. Keeping in view of thi s fact, a multitude
of time integration schemes have been developed during
last two decades, Broadly these fall into four major
categories. i.e., expl icit, semi-implicit. implicit and split 
explicit time integration schemes. The detail reviews
of time integration schemes are givcn by Lily (1965) and
Kurihara (1965). Explicit schemes are simple in design
and imple mentation in numerical weather prediction
model and, therefore. a number of explicit schemes such
as leapfrog, Euler, Matsuno and Lax-Wendroff have bcen
widely used in earli er models . However.these schemes
are co nditionally stable, which imposes an upper limit
on time step that can be used for successful model integ
ration. Thus, an explicit time integration scheme is very
much inefficient and unacce ptable for fine mesh models.
This led to the stu dy and development of time integration

schemes where time step could be several times larger
than the conventional explicit scheme. Implicit sche me
of Marchuk (1964) is the scheme which permits very lar
ge time step but during its imple mentation in a model,
the computer time saved in using larger time step is lost
in solving the Helmoltz equation . The search for eco
nom ical timc integ ration scheme led to the development
of semi-implicit and split-explicit schemes . Some of the
important economical time integration schemes currently
used in research and operational model arc semi-i mplicit
scheme (Robert et al. 1972, 1984), split semi-implicit
scheme (Burridge 1975), split-explicit scheme (Gadd
1978, Madala 1981) and some others.

Th e semi-implicit scheme integrates implicitly those
terms that are primarily responsible for the propagation
of gravity waves while the remaining terms are integ ra tep
in a explicit manner, Most widely used semi-i mplicit
scheme is that of Robert et al. (1972,1984). The imple
mentation of this scheme req uires solutio n of Helrnoltz
equation at eac h time step. The algorithm of semi-im
plicit scheme is easy and eco no mica l to apply while deal
ing with globa l spectral model duc 10 the fact tha t the
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