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Resilient Systems

♦ Resilience is a property of complex adaptive systems
♦ Complex versus complicated

� Complexity is a deep property – Complication is not

� Remove an element from a complex system and it dies – not so for complicated

� Complex systems may be fragile or remarkably robust to component change

� The central issue is interdependence

♦ Resilience - usually four dimensions rather than the three of the paper
� Latitude  -- Degree of effort to change state (distance to change threshold)

� Resistance -- Degree of difficulty of changing state

� Vulnerability -- instantaneous trajectory

� Panarchy – Adaptive interaction
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� Panarchy – Adaptive interaction

♦ These can be treated mathematically. 
♦ To manage risk we can lower vulnerability (time and history matter) or
♦ Increase resilience – that’s adaptive change
♦ One lesson from this literature:

♦ Choosing for maximum efficiency typically leads to the edge of 
chaos
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