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3D unsteady: beyond scope
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Questions

What underlying structures exist in 3D?
How can we find them? -

When is a 2D or quasi-2D approach
enough to compute and understand
mixing and pathways?
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What are the essential differences
between 2D and 3D?

Does aperiodic time dependence play a
new role here?

2D on large scales vs. 3D on small scales =
in same flow? Large Reynolds : ‘
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dynamics with 3D transport.

Look at limitations of 2D
analysis and long-time behavior.

Start with vortex flows, moving
to moment models and beyond.

Two boundaries (~¥mixed layer).



WHOI (Pratt, Rypina)

 Working on “rotating can”
experiment. Both kinematic
flow and full numerical solution
in collaboration with RSMAS.

* Developing measures of
complexity (alternatives to
FTLES) to map out Lagrangian
structures.
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UCSB (Mezi¢, Budisic)

F Focus

* Developing new measures and

F-Node

techniques to map out "
. . Non=hyp
Lagrangian structures in 3D+1. N
 Mesohyperbolicity. -

* Ergodic quotient and partition.
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New advances

* Development of dynamically
consistent models. Simple enough
to know “truth”: testbeds.

* New theory: ergodicity defect,
resonance criteria, complexity
measures, etc...

 |dentification of new structures and
phenomena using these methods:
SN bifurcations, separated tori,
slow-fast dynamics, etc...




Potential breakthroughs

Advances in efficient methods for identifying
and decoding LCS.

Finding 3D structures in both model and
realistic flow fields, eventually in turbulent
flows.

Leap forward in understanding mixing.

Use of dynamics to constrain and understand
3D kinematics

How does knowledge of organizing Lagrangian
structures inform LDA?



Connections with other groups

 OM: analysis of quasi-2D methods and measures

* OM: benchmarking of different measures in
model flows

* OM: comparisons between realistic and idealized
flow models

* OM: QG ellipsoid vertical velocities

* LDA: dynamic velocity fields to develop
assimilation techniques
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