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FIGURE 13. Gaussian bump on a thermal boundary layer with associated horizontal divergence. The 
shaded surface plot depicts the edge of a thermal boundary layer possessing a Gaussian bump. The 
lower bounding surface is depicted by a dotted plane. Between the bounding surface and the edge 
of the thermal boundary layer lies a plane on which the horizontal divergence of the flow is shown. 
The Solid, inner contours depict divergent flow, while the dotted, outer contours display convergent 
flow. The qualitative features in the horizontal divergence are independent of height below the tip 
of the “plume.” The convergent flow in the plane is associated with flow up away from the bottom 
bounding surface, while the divergent flow in the core of a plume is associated with downward fluid 
motion directed towards the bottom boundary. 

shape of the thermal anomaly, which concentrates too great a pressure in the plume 
interior; see (B  3). 

Though the qualitative structure of rotating plumes is revealed by this simple 
linear analysis, it should be clear what drawbacks remain. The major drawback 
in this analysis is the a priori prescription of the temperature field, rather than its 
self-consistent calculation within a general theory. This of course would be difficult, 
requiring inclusion of the nonlinear terms since boundary layers are maintained only 
through nonlinear processes. As a result, the solution presented in this Appendix 
should not be considered a general solution to the linear equations (B 1)-(B 3), 
but rather an illustration of the qualitative behaviour specific to rotating thermal 
boundary layers. Indeed, (B 1)-(B 3)  possess no general solution since they represent 
only three equations of four unknowns. 
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