Model equations

The simplified horizontal momentum equations for a steady-state vortex with constant with constant vertical turbulent diffusivity and no horizontal diffusion, in cylindrical coordinates moving with the vortex are; 

                              
[image: image1.wmf]2

2

2

()

VuVu

vfK

rrz

l

¶¶

-+=

¶¶

                   (1a)

                              
[image: image2.wmf]2

2

()

VvVVv

ufK

rrrz

l

¶¶¶

++=

¶¶¶

               (1b)

The first equation (1a) represents the radial flow balance between the acceleration due to azimuthal advection, gradient wind imbalance and turbulent transport. 

The second equation (1b) represents the balance for the azimuthal component, between azimuthal and radial advection of absolute angular momentum and its turbulent transport.

The above can also be written as;
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where the u and v component where combined into the complex variable
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equation (2) is expanded as a Fourier series in azimuth,
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for complex coefficients 
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equating the  coefficients of exp(ik
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) to zero gives a family of second-order differential equations in 
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Seeking solutions 
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         Solution with positive real part are eliminated as the perturbation u and v are required to tend to zero as z tends to infinity.  After further simplification we obtain

The following values for A1, A0 and A-1; (Equations 3a,3b and 3c) 
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where 
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              A solution to equation (2) or the boundary layer flow is thus given by;
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              Where u is the real part of w and v is the imaginary part of w, also the components

              are combination of 3a, 3b and 3c.
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