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A suitable scheme of dynamic init ialization for a
multi-level pr imitive equations model in trop ics
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ABSTRACf. A number of numerical experiments are carried out to lind a suitable dynamic in itia lrza tio n
scheme (or tropics. The experiments arc carried out wilh a multi-level primitive equations model with sigma
as the vertical coord inate. The performance of different initialization schemes are evaluated from the initialized
and 12 and 24 hours forecast fields . It is found that all the different types of dynamic initialization yield almost
similar results. Ho wever, 0 0 the basis of the overall performance and compu tational economy consideratio ns,
the Okamura scheme i ~ preferred.
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I. Introduction

It has been widely demonstrated that the short range
(6 hr to 48 hr) numerical weather prediction based o n
limited area prim itive equation (PE) model is very much
sensitive to the initial data and boundary conditions.
Integration of such a model with the initia l sta te of
a tmosphere requires a mutually balanced mass and
velocity field. and appropriate boundary conditions,
Otherwise, unrealistic, unwanted high frequency gravity
waves, called as 'meteorological noise', a re a mplified
during the process of integration of the model. A
number of numerical techniques called as 'i nitialization'
have been developed to overcome the problem by achiev
ing a balance between mass and velocity fields, There
are three basic approaches to the proble m of initializa
tion . viz., static, dynamic and normal mode initializat ion.
A detailed review of these schemes are given by Bengtsson
(1975), Daley (1981). Sugi (1986) and many others.

Though the normal mode initializa tion (N MI) is
found to be more suitable for a global PE model, its
applicatio n for limited area PE model s is very much
restricted . Briere (1982), Bou rke and McGlegor ( 1983).
showed the use of NMI fo r limited area model s. How
ever, all these studies are con fined 10 mid-lati tudes an d
the application of NMI to limited area models (LAM )
in equatorial tropical region is yet to be fully resolved.
The gravitational noise control mechan ism in dynamic
initialization (DI) is the numerical viscosity which is
created by Euler backward (EB) scheme during forward

and backward time integration of the model. Thi s
scheme is widely used in LAM (PE) of the tropics, viz.,
Krishnamurti et al. (1973), Das & Bedi (1978),
Mohanty (1985), Singh(1985). Th is scheme is very simple
for its ad aptation in a PE model and it also gives quite
reason able results. A major d isadvantage of this
scheme is that it takes too much of computational time
(about One day's forward integra tion of the model).
During the last decad e, a number of attempts have
been made to mod ify the 01 scheme to minimise the
computational requirements for its effective operational
use.

In this study, all attempt is made to examine the
performance of some of the modified 01 schemes for
trop ics. A mult i-level LAM (PE) is used for thi s
purpose.

A .brief descr~ptio!, of the model with boundary
conditio n and finite difference scheme IS given in section
2. Sect ion 3 describes three well known approaches of
OJ. Inter-eompari son of d ifferent 01 schemes are
described in section 4. Summary and conclusions are
given in section 5.

2. l>esniplion of the model

All the 01 experiments were carried out with a multi
level LAM (PE) for tropics (adapted from Naval Re
search Labo ra tory, U.S.A.). The horizontal domain of
the model extend s from 7.5"S.to:45° N and!30· E to 105°E
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