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Introduction

A goal of complex system research is to find
implications of the interaction structure on the
dynamics of a system.

» Local phenomena from single nodes are simple.

» Global phenomena can be solved with global
methods (eigenvalue computation,...).

o
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» How about meso-scale phenomena that involve a
few nodes?

Motivation

Example: Network motifs in ecological food webs.

» Describe dynamics too complicated for a node
by-node description, but where system
size prohibits global methods.
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A: eigenvalue of the Jacobian matrix
V: eigenvector.

\ / 3 Examples for Symmetries:

Nodes with the same colour can be exchanged
without changing the network; they are symmetric.

Implications

Modes? \ /
The dynamics is a superposition of |- ?

ocalized modes describe either a stable or an
unstable coexistence.

Stable Modes Unstable Modes

» Dynamics has no significant global effect. » Occurrence of the motif implies dynamical instability of the
This explains the equivalence of the observed dynamics. species coexistence, regardless of the embedding network.

» Characterizable without global methods.

» Generally lead to oscillations and species extinctions in the
food web.

» Despite the local origin effects may spread into the entire
network. They are a global effect with a meso-scale origin.

» [t can be removed.
This removal reduces the number of nodes in the model.

» Generalizations to other motifs.
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» Refine the implications of meso-scale dynamics in systems other than food webs.

» Can failures in real-world systems be traced to the meso-scale?




