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Abstract

The atmospheric phenomena exhibit complex nonlinear behaviour, which in
most of cases can be only described with the help of the numerical methods
applied to the underlying equations. In order to use the models based on the
approximate solutions with a reasonable degree of confidence, it is essential to
establish a certain hierarchy of the canonical tests. The foundation for such
hierarchy consists of splitting the full system of atmospheric equations into sim-
pler reduced sets. The review of the literature shows that it is most common to
consider a sequence consisting of advection equation, Boussinesq system, shal-
low water equations and 3D hydrostatic dynamical core. Specific examples of
the model testing based on the canonical tests from this group will be presented
to illustrate their importance when constructing reliable weather and environ-
mental prediction models. Although the discussion of the presented examples
contains different types of models, the main focus will be on the extended and
very systematic evaluation of the icosahedral finite volume model. In particular,
the conservation properties for mass, energy and potential enstrophy, as well as
the issues pertinent to the convergence of the model will be presented. The po-
tential applications of the method for the simulation of atmospheric chemistry
will be discussed as an integral part of the system.
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