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1. INTRODUCTION

The uniqueness of NCEP RSM (Juang
and Kanamitsu 1994; Juang et al 1997) is its own
perturbation for spectral computation. The
definition of the perturbation is a difference
between the fields obtained from RSM and its
outer model or analysis, which is called a base
field, on the same sigma surfaces. The difference
on the same sigma surfaces is based on equation
set in a mathematical concept.  In this concept, the
perturbation is a mathematical perturbation.

The same sigma surface between RSM
and its base field is not at a same terrain height. In
order to provide a consistent mass flux through the
lateral boundary, the lateral boundary blending
between two terrain heights is necessary for long-
term integration (Hong and Juang 1998). But, in
some cases, we found that it may not be efficient
to control the mean mass with only lateral
boundary terrain blending. A long-wave removing
from the perturbation, as described in Juang et al
1997, may be efficient to remove long-wave bias
or mean bias during integrations.

When the difference of the terrain
becomes larger and larger due to difference
resolution between RSM and its base field,
removing the perturbation may remove the
difference due to the difference of terrain heights
significantly. Thus, the problem prompts to us; how
to remove perturbation in physical way? This
report is to present a method to construct a
physical perturbation for removing the mean and
possible long-waves.

2. THE METHOD
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The original design of the RSM has a
different grid system between RSM regional grid
and the base field grid. Since base field grid is to
provide not only the base field but also the
gradients of base field, so the base-field grid is
defined a way to be easy to do interpolation to
regional grid as well as larger than the regional
grid for computing gradients for lateral boundary of
regional grid.

One of the direct methods to have a
physical perturbation, instead of a mathematical
perturbation, is to provide a base field at the same
physical height as the regional model. The simple
way to have this is to provide base field in the
same horizontal resolution and the same terrain
height as the regional model, then vertical
interpolation is performed to have base field on the
same sigma surface as the regional model.

The implementation of the physical
perturbation can be described as following:
(1) All routines in the model having base field grid
are modified to have the base field had the same
horizontal resolution and the same sigma surface
with the same terrain height as those in RSM. It
requires not only horizontal interpolation but also
vertical interpolation from outer models such as
global model or analysis.
(2) All preprocessor routines to generate regional
input will be prepared in the base field grid first as
described in (1), then interpolation to regional grid.
In this case, we can have zero perturbation at the
beginning of the model integration because the
first step of the base field provided to do difference
is the same as the initial condition in the regional
grid.
In these two steps, the model integration will
generate physical perturbation from an initial zero
value of the perturbation at the same physical
heights between RSM field and its base field.
Then we can remove any perturbation we want
during integration. The perturbation removal in




