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Abstract : We examine the linear stability characteristics of atmospheric waves in the framework of 
rotating shallow water equations (RSWE). Both modal and non-modal approaches for stability 
analysis have been considered. 
For modal analysis, the stability of equatorial easterly (EE) and westerly (EW) mean shear 
flow, modelled as Gaussian profiles is analysed under the beta-plane approximation and in 
spherical coordinates. Mixed Rossby-gravity and Rossby waves are found to be considerably 
affected by shear. While these flows are always neutrally stable on sphere, exponentially 
unstable modes are found to be excited on beta-plane bringing into question the suitability of 
the widely used beta-plane approximation 
The governing linearised RSWE operator on the beta-plane turns out to be normal in the 
absence of mean flow in contrast to the corresponding operator in spherical coordinates, which 
is non-normal. Such non-normal systems, under suitable conditions, are known to go through an 
initial period of perturbation energy amplification. This amplification of perturbation energy 
can be large enough such that the linear analysis ceases to hold and the system transitions into 
the non-linear regime. The structure of the initial conditions which lead to such a large growth, 
and its subsequent evolution, will be discussed. 
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