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Pre-event phase (ex-ante)

«draw-down»

Post-event phase (ex-post)

«draw-up»
Resilience - .
Resilience functions Reference
concepts
. s Bruneau, et al.,
4R Robustness  Redundancy Resourcefulness Rapidity 2003
. - Haimes, et al.
Haimes Withstand Recover ons
National
Infrastructure
NIAC Anticipate Absorb Adapt Rapidly recover Advisory
Council,
2009
Resili Vugrin, et al.,
esliience . . 0 2010, Francis
triangle Absor ptive Adaptive Restorative and Bekera,
2014
National
National Academy of
Sciences,
Academy of Prepare/plan  Absorb Recover Adapt 2012,
Sciences (NAS) Cutter, et al.,
2013
e - Jackson and
Jackson Avoid Survive Recover Ferris, 2013
Biophysical a A . Heinimann and
P V Resist Restabilize Rebuild Reconfigure :
functions

Hatfield, 2017
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Investigation Committee on the Accident at
the Fukushima Nuclear Power Stations of
Tokyo Electric Power Company
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Focus of Safety-II:
Concentrating on negative effects (Safety-I) and positive effects (Resilience), i.e.,
everyday actions and outcomes (risk as well as opportunities)

Focus of Safety-I:
Concentrating on negative effects
such as accident and incidents Resilience:

Concentrating on positive effects, 1.e., ways of enhancing the
ability of systems to succeed under varying conditions
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