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Original publisher: Greenbelt, Md. : National Aeronautics and Space Administration Goddard Space Flight
Center ; Springfield, Va. : For sale by the National Technical Information Service, 1990 OCLC Number:
(OCoLC)61710926 Excerpt: . . . -14-The second part of this investigation dealt with the interaction of orographic
forcing and synoptic scale processes. One aspect of this work was the development of a linearized version of
the NASA GCM, this based upon a request from Dr. E. Kalnay, then head of the Modeling and Simulation group.
This work was carried out by R. B. Pierce as part of his MS and Ph. D. work, and was supported largely by a
graduate student researchers grant NGT-50-002-302, and was also done in close collaboration with Dr. Dean
Duffy and the staff of the Modelling and Simulation group at Goddard. A linear version of the Goddard
laboratory for the Atmospheres General Circulation Model was developed to investigate the linear and
nonlinear stability of a baroclinic zonal mean flow to small amplitude perturbations. The simulations replicated
experiments conducted by Simmons and Hoskin jet at 30 degrees latitude. Simmons and Hoskins most unstable
mode were considered, namely; wave number eight perturbations. Differences between the linear and
nonlinear adjustment, and early development of a single baroclinic wave were considered. Comparisons were
made between linear and nonlinear phase speeds, growth rates, structure, and transport properties of the
disturbances. Slight differences between the linear and nonlinear growth rates and phase speeds were found.
Linear waves had larger phase speeds and smaller growth rates than the nonlinear waves. The differences were
attributed to nonlinear advective processes, which allowed the perturbations to influence the phase speed and
phase relationships of the disturbances. By maximizing the phase difference between...
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