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Although turbulence has characteristics of active mixing and interaction among
scales, non-uniformity sometimes becomes pronounced. In this study, we focus on the coexistence of
turbulent regions with different statistical properties in turbulence, and obtain following results.
We have clarified that, in turbulent channels, the hierarchical structures of energy transfer in the
perpendicular direction to the wall and the energy transfers among each directional component of
turbulence. We have obtained an analytical expression for the separation wavenumber between strong
turbulence at low wavenumbers and weak turbulence at high wavenumbers in wave turbulence on an elastic
thin plate. We have used the one-wavenumber representation of nonlinear energy and clarified the energy
flow with satisfying the detailed energy balance for the first time in wave turbulence systems. We
further clarified the relation between the real space structure and the energy transfer in active and
moderate phases.
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