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be seen beneath the contours. For this reason, an alpha channel (transparency 

channel) was added to each image in order to let OpenGL know which parts of each 

contour image were visible; the alpha channel algorithm was written in MATLAB. 

The pictures were then saved using the PNG format, which supports the addition 

of an alpha channel. 

Texture mapping (the process of mapping a 2D image onto a 3D surface) was used 

to load images of the Earth and free-surface contours, and then wrap each image 

around the surface of a sphere. Various rotations, which are standard functions of 

the OpenGL language, were then employed to translate the free-surface contours 

relative to the underlying image of the Earth. This gives the desired effect of the 

progressive waves moving relative to the fixed land beneath them. Readouts of 

the current progressive wavespeed, amplitude and period were placed in the upper 

left-hand corner of the screen, providing easy visual reference. 

Figure C.3: Rossby-wave viewer output, Australian region 

Additionally, a control mechanism was implemented to let a user step easily along 

the various computed solutions on each wavespeed—amplitude curve. In this manner, 

the transition and qualitative difference of solutions lying on different resonance 

branches is readily observed. Complete control over the viewing angle and zoom 
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level were also implemented, providing visual access to any point on the globe with 

a simple click and drag or wheel scroll of the mouse. 

Figures C.1-C.3, which are screen shots of the running program, illustrate the gen-

eral output of the viewer, although it must be emphasised that the real program 

runs in full 3D and is interactive. The viewer has been designed to run on Windows 

98/NT/2000/Me/XP operating systems, although a port to Linux would be possi-

ble, and requires a system with an OpenGL compliant graphics card with at least 

32Mb of memory. The program and source code are freely available upon request 

to the author. 
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