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Abstract: In this talk I will discuss several
approaches to understanding the nonlinear
interactions sustaining turbulence near a wall.
Exploiting information embedded in the turbulent
mean field (and how it gets there) using resolvent
analysis, emphasis will be placed on discovering
strict rules governing the important scale-to-scale
interactions. First, exact coherent states will be used
as a model problem, before the techniques are
extended to turbulent channel flow. A dramatic
reduction in complexity of these problems can be
obtained, associated with sparsity, self-similarity
and low-rank behaviour in the resolvent
(attributable to the information encoded in the
turbulent mean field). In this talk, we will synthesize
analysis and observations to distill clues guiding
reconstruction of the full nonlinear flow field from
the most amplified spatio-temporal modes, drawing
connections with other approaches to related
problems.
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