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Dynamical systems approach for spatially segregated multi-scale turbulence with spat
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To dynamically describe spatially segregated turbulence, we developed a damping
filter method: To the governing equation we add the filter which damps out fluctuations in the external
region of the focused spatial region where the turbulence is sustained. To obtain the corresponding exact
solution, we have applied Newton method with the damping filter to one dimensional model equation and s
ucceeded to get spatially localized solutions. Dealing with traveling solitary waves, we found that som
e singularities appear in the limit that the amplitude of the filter goes to zero and we proposed a meth
od to remove the singularity.
We showed that in the 2D inverse energy cascade turbulence, spatially localized vortices produced by a r
andgm forcing induce non-local energy transfer and this nonlocal transfer breaks universality of energy ca
scade.
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