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Superdiffusion and Randomness in Advection Flow Fields

In Chan Kim
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Abstract

Superdiffusive transport motions of passive scalars are numerically considered for various advection

velocity fields. Calculated exponents ¢ in the superdiffusion-defining relation ()~ 1* for model
flow fields agree to the theoretically predicted values. Simulation results show that the superdiffusion
takes place as the tracers’ motion become less random, compared to their motion at the pure molecular
diffusion. Whether the flow field is random or not, degrees of superdiffusion are directly related to the
velocity autocorrelation functions along the tracers' Lagrangian trajectories that characterize degrees of
randomness of the tracers' motion.
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