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ABSTRACT


A new parametric model of vortex tangential-wind profiles is presented that is primarily designed to depict realistic-looking tangential wind profiles such as those in intense atmospheric vortices arising in dust devils, waterspouts, tornadoes, mesocyclones and tropical cyclones.  The profile employs five key parameters:  maximum tangential wind, radius of maximum tangential wind, and three power-law exponents that shape different portions of the velocity profile.  In particular, a new parameter is included controlling the broadly- or sharply-peaked profile in the annular zone of tangential velocity maximum.  Various combinations of varying the model parameters are considered to investigate and understand their effect on the physical behavior of tangential wind and corresponding vertical vorticity profiles.  In addition, numerical tangential-wind measurements derived from two high-resolution, two-dimensional, axisymmetric, numerical vortex models are used to test and validate the parametric model.  Experimental testing, verification and comparison of the parametric and numerical tangential winds indicate very good agreements with low root-mean-square errors of a few tenths of a meter per second and high correlation coefficients of nearly one.  Also, the scatter plots of gridded numerical versus parametric tangential velocity data clearly illustrate the veracity of the parametric model.  Thus, the effectiveness and versatility of the parametric wind model has been demonstrated.
