Similarity Solution of the Fractional Time Independent Advection-Diffusion Equation in Two Dimensions 
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Abstract

           The similarity solution method was used to solve the two-dimensional, time-independent partial differential diffusion equation that took into account changes in wind speed and vertical vortex diffusion under atmospheric instability. Concentrations were computed and compared to sulfur dioxide (SO2) concentrations measured across the Prairie-Grass experiment in the United States. Applying a similarity solution often used appropriate computing performance and precision. We can infer that the numerical similarity solution yields dependable answers with a respectable level of accuracy. We find that all fractional predicted concentrations of SO2 are inside a factor of two with the observed concentrations except at distance 400m in the Prairie-Grass experiment are outside a factor of two. We find that all fractional predicted concentrations of SO2 inside a factor of two with the observed concentrations except at distance 400m in the Prairie-Grass experiment. A fractional predicted concentrations at x=50, 100, 200 and 800 when  achieved 63%, 0.99%, 100% and 0.84% respectively.
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Fig. (1) Comparisons between Predicated and Observed crosswind concentration  during Prairie Grass for unstable condition experiment at 100m.
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