
The Model 
Model based on the following momentum and mass-
continuity equations  in Cartesian coordinates: 

Solution Technique: 
• Equations solved using spectral methods 
• Method allows for efficient calculation of the derivatives 
• The streamfunction ψ is used to derive the vorticity 

equation. 
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Model Specifications: 
• 6400km x 6400km doubly periodic domain 
• 512 x 512 grid points 
• Ordinary diffusion with e-folding time of 1 hour for waves 

with a total wave number of 170 

Cases 
Case 1:  1350km x 150km (f-plane) 
Case 2:  2250km x 250km (f-plane) 
Case 3:  3600km x 400km (f-plane) 
Case 4:  2000km x 200km (β-plane) 

 

One  Merging Separate Centers Ind. Vortices 

Case 3 

β-plane 

Objectives: 
• Replicate the non-divergent, barotropic, pseudo-spectral 

model used in Schubert et al. (1999) in a MatLab 
environment.  

• Examine the effects of finite vorticity strip length and 
width on the evolution of an f-plane vorticity field. 

• Investigate the effects of β forcing on finite vorticity strips  

Case 4 

Model Initialization 

𝑟 =  
 𝑎2( 𝑥𝑡 − 𝑥1)2 + (𝑦𝑡)2          for  𝑥𝑡 > 𝑥1

 𝑦𝑡                                                    otherwise,
 

𝜁 =  
ζ0                      if 𝑟 ≤ 𝑟1

ζ0𝐻 𝑟                      if 𝑟2 > 𝑟 > 𝑟1
0                     if 𝑟 ≥ 𝑟2

 

where 𝐻 𝑟 = 1 − 3𝑤2 +  2𝑤3 ,                   

and 𝑤 ≡
𝑟−𝑟1

𝑟2−𝑟1
, 
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