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; 
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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

 
[image: image4.wmf]uiv

b

w

a

=+

    and    
[image: image5.wmf]12

()

2

V

f

Kr

a

=+

,  
[image: image6.wmf]1

()

2

Vv

f

Krr

b

¶

=++

¶

,  
[image: image7.wmf]1

2

V

Kr

g

=


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 
[image: image12.wmf]()

k

az

. 

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.
    Example Hurricane Andrew at landfall:

Some code was added to read and process the initial state for a given storm; 

For Andrew at landfall we read rmax=19.2km , The central pressure= 922mb,Holland B=1.4 as well as  latitude and longitude.  The combined codes were run with the above initial state.

We also wrote a code that process the output grids to be in the same resolution and projection as the H*wind grids. 

The first three graphs below represent the linear model output of the mean marine wind speed (in the vertical and horizontal). The vertical resolution is 10meters and the horizontal resolution is 6 km same as the H*wind analysis output for Andrew at landfall (fig 4) .        

Fig 1: Domain size : 500 meters on the vertical and 500km on the horizontal (East-West)
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Fig 2: Domain size : 500 meters on the vertical and 500km on the horizontal (North-South)
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Fig 3: The graph below represents a model output of the mean marine wind speed in m/s for hurricane Andrew at landfall (Resolution 6.018 km).  
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Fig 4: The graph below represents 1mn analyzed marine wind speed for hurricane Andrew

At landfall (resolution 6.018 km).
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Time Series:

A time series product was coded for the observed data. Starting with a collection of H*wind analysis and given a location which is in the path of the storm, we can have a wind speed time series at that chosen location. So now we can compare time series of the modeled wind with a time series for the observed wind. An example is given below for hurricane Andrew

Modeled wind

zipcode:          41  longitude:     -80.6169 deg   latitude:      26.1624 deg

maxwind:      25.1695 m/s

ter      day    hour     min      zonal     meridional    total m/s dir(deg)

 OT       1       6      20     -1.96124     -10.7128      10.8909      10

 OT       1       6      40     -1.76583     -11.4655      11.6007       8

 OT       1       7       0     -1.63702     -12.2510      12.3599       7

 OT       1       7      20     -1.61697     -13.0716      13.1712       7

 OT       1       7      40     -1.72777     -14.0334      14.1394       7

 OT       1       8       0     -1.97336     -15.2950      15.4217       7

 OT       1       8      20     -2.37855     -16.9831      17.1489       7

 OT       1       8      40     -3.14991     -18.9355      19.1957       9

 OT       1       9       0     -4.57862     -20.7388      21.2382      12
Observed:

  zipcode      elon      nlat         ux          vy        max w (m/s)     dir

    41     -80.6169   26.1624      -18.40   -12.88    22.46    54.00

       day   hour    min      w (m/s)     dir

       0       0       0      7.95703     356

       0       0      20      8.44971     357

       0       0      40      9.19418     359

       0       1       0      9.94347       1

       0       1      20      10.5595       2

       0       1      40      11.1395       4

       0       2       0      11.7300       6

       0       2      20      12.3578       8

       0       2      40      13.1064      11

       0       3       0      14.1087      14

       0       3      20      15.4525      17
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