
Geophysical Research Abstracts
Vol. 14, EGU2012-3818, 2012
EGU General Assembly 2012
© Author(s) 2012

Analyzing Fluid Flows and Understanding Transport via Ergodicity
Defect Analysis
S. E. Scott (1), I. I. Rypina (2), L. J. Pratt (2), and M. G. Brown (3)
(1) Marquette University, Milwaukee, WI, United States (sherry.scott@mu.edu), (2) Woods Hole Oceanographic Institution,
Woods Hole, MA, USA , (3) RSMAS Miami, FL, USA

We present here a multiscale technique for analyzing fluid flows. The method – called the ergodicity defect –
draws on ideas and tools from ergodic theory, dynamical systems and harmonic analysis. The ergodicity defect is
designed to capture the extent to which a flow or system departs from ergodicity and how this deviation depends
on spatial scales. This approach has been successfully used in an ocean flow setting to distinguish trajectories in
terms of the manner in which the trajectories cover the space –i.e. their complexity. This analysis of trajectory
complexity allows for the identification of coherent structures and a subsequent understanding of transport in the
flow. In this discussion we consider the theory behind the ergodicity defect, its application in the context of specific
examples as well as how the ergodicity defect improves on traditional methods and can be used to gain insight into
other aspects of fluid flow analysis.


