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Turbulence: Multiscale Dynamics, Predictability, and Optimization 

 
Abstract:  We consider fundamental theoretical ideas of multiscale dynamics, predictability, and optimization in 

turbulence including testing by computations and experiments. For multiscale aspects, we focus on level  

crossings which correspond to the occurrences in the flow where a physical quantity of interest such as  

velocity, vorticity, or concentration crosses a particular threshold level at instances in time and/or locations in 

space. Theoretical connections between level crossings, fractal dimensions, and spectra are also explored. For 

predictability, we consider the evolution and rate of growth of the flow region affected by initial flow differences. 

For optimization, we consider the effects of forcing on the multiscale dynamics and the mechanisms by which 

the forcing affects the flow dynamics. We explore the theoretical aspects with experimental and computational 

testing in selected fundamental turbulent flows. 
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