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Introduction
Over the past two decades the meteorological community
has witnessed the evolution of general circulation models
(GCMs) from studies attempting to simulate realistic large-
scale dynamical regimes and energy transports, to present
investigations examining future climate change scenarios.
This evolution is certain to continue over the next decade,
since the GCM community, through the u.s. Department
of Energy's Atmospheric Radiation Measurement (ARM)
and Computer Hardware, Advanced Mathematics and
Model Physics (CHAMMP) programs, has been chal-
lenged with producing realistic scenarios for future climate
change down to regional-scales (-50 km). Unfortunately,
the development of high-resolution GCMs is at least 5 to 10
years away, while the need for information on potential
climate change impacts over specific regions is
immediate.

The regional climate issue can be dealt with in several
ways. One approach has been to use existing coarse-
scaleGCM output to focus in on particular regions (Gutowski
et al. 1991; Grotch and MacCracken 1991). However, the
mismatch in scale between the GCM and the processes
driving the regional climate limit the representativeness of
these studies. A more realistic alternative is to implement
a model with a finer resolution mesh over the region of
interest within a GCM. For example, a limited area (i.e.,
mesoscale) model could be initialized with, and forced on
the boundaries by, GCM output or other large-scale data
sets, over an extended period. The feasibility of this

nesting approach has recently been demonstrated using
either large-scale global analyses (e.g., ECMWF or NMC)
or GCM output by Dickinson et al. (1989), Giorgi and Bates
(1989), Giorgi (1990) using the Penn State/NCAR me-
soscale model, and Bossert et al. (1992) using the Colo-
rado State University Regional Atmospheric Modeling
System (CSU-RAMS). These studies have shown that
mesoscale models can provide a regional climatology that
is of sufficient detail to be useful for global change assess-
ments, provided that the model's performance can be
adequately validated with existing data.

The research described herein is an extension of Bossert
et al. (1992), which described the methodology used for
ingesting large-scale data (NMC) into a mesoscale model,
along with preliminary results from a regional climate
simulation of the mountainous western U.S. In this paper,
we focus upon a comparison between observed data and
the model-generated surface fields for a month-long simu-
lation of January 1988 over the same western U.S. do-
main. If the model can be validated against available
observations over several of these month-long simulations
during different seasons, we would be confident in its
ability to realistically simulate regional-scale climate change
variations using GCM output. Of course, the usefulness of
such a simulation would depend upon the credibility of the
GCM output used to drive the regional model.

A potential advantage of using the RAMS code for regional
climate simulations is the sophisticated microphysics
parameterization which provides a physically based
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grow independently from vapor and self-collection, or
interact with other species through collision and coales-

cence processes. In the configuration used for this study,
the mixing ratio of each species is predicted and the

total concentration is diagnosed, using a specified size
distribution.


