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- Similarity measure of grid point time series (Cross correlation
- Threshold-based adjacency matrix (with respect to inherent noise)

Statistical inference of system dynamics by the use of network
measures and identification of highly non-trivial transport paths

THE OUTER VORTEX REGIONS
SHOW HIGH DEGREE AND

BETWEENNESS CENTRALITY.
IN COMBINATION WITH

STRONG EDGE ANISOTROPY,
THEY REVEAL DIRECTED
TRANSPORT PATHS. IN

CONTRAST, REGIONS OF
POOR ANISOTROPY ARE

FOUND IN THE PLANKTON
ENCLOSING VORTICES. WITH
HIGHER VORTICITY, THESE DO

NOT CONTRIBUTE TO A
STRAIGHT PROPAGATION IN
THIS ARD - SYSTEM. IN THIS

EXAMPLE, WE SHOW THAT
COMPLEX NETWORK ANALYSIS

IS CAPABLE OF REVEALING
IMPORTANT DYNAMICAL

FEATURES.WHEN DEALING
WITH SYSTEMS OF EVEN

GREATER COMPLEXITY, SUCH
AS THE EARTH'S CLIMATE

SYSTEM, THIS APPROACH IS
VALUABLE DUE TO LACKS OF

UNDERSTANDING AND
EXACTLY DESCRIBING THE
SYSTEM'S PARAMETERS.

REMARKS

THE CONCERNED SYSTEM IS AN ADVECTION-REACTION-DIFFUSION (ARD) - SYSTEM OF PLANKTON POPULATION, ALREADY
UNDER INVESTIGATION BY SANDEULESCU & AL. (TELLUS, 2006). IT IS MOTIVATED BY HYDRODYNAMICAL CONDITIONS OF
COASTAL UPWELLING AND EDDIES NEAR THE CANARY ISLANDS. STUDIES HAVE SHOWN THE ENCLOSURE OF NUTRITIENS
AND PLANKTON TO BE CRUCIAL FOR THE FUNCTIONING OF THE ECOSYSTEM AND STABILITY OF THE AREA.
DEPENDING ON THE SPECIES, INFLOW CONDITIONS AND SET PARAMETERS, VERY DIFFERENT REALIZATIONS OF PATTERNS
ARE CREATED. THEREBY, THE SYSTEM EXHIBITS A GREAT VARIETY OF HIGHLY NON-LINEAR PHENOMENA, ALTHOUGH BEING
FULLY DESCRIBED BY THE EQUATIONS OF POPULATION DYNAMICS, COUPLED WITH NAVIER-STOKES-EQUATIONS.
FURTHERMORE, TRANSPORT DYNAMICS OF PARTICLES ACROSS THE WAKE (GOVERNED BY A CHAOTIC SADDLE IN THE WAKE
AND A SET OF INTERSECTING STABLE AND UNSTABLE MANIFOLDS) REVEAL SURPRISING INSIGHTS IN PARALLELS BETWEEN

STRUCTURES IN COMPLEX NETWORKS AND NONLINEAR DYNAMICS.
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