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ABSTRACT : Planetary Rossby waves are driven by the beta effect which approximates
the linear meridional change of the Coriolis parameter. This is a basic concept in
both atmospheric and climate sciences and has a wide range of applications. At
the same time, by the conservation of potential vorticity, the topographic beta
effect can be used to mimic the effects of planetary Rossby waves. In this thesis,
the numerical methods for the 2D shallow water equations are introduced in the
first part. This barotropic model is able to successfully simulate not only
topographic Rosshy waves but also the planetary ones. Then the results of the
numerical simulations are presented in details in the second part. The results of
both the topographic and planetary waves are compared with each other to
examine the differences between these two kinds of Rossby waves. These results
are also compared to the results from existing literature. The physical mechanisms
behind these phenomena like how the waves are maintained and how the waves

propagate are discussed towards the end of this thesis.

KEY WORD: planetary Rossby wave; topographic beta effect; shallow water model
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