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“In general, risk means the possibility of loss or injury. Risk is 
an event that, if it occurs, has unwanted consequences.” 

Pinto, Cesar Ariel; Garvey, Paul R.. Advanced Risk Analysis in 
Engineering Enterprise Systems (Statistics:  A Series of 
Textbooks and Monographs) (Page 1). CRC Press. Kindle 
Edition. 
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U.K. CCC in CCRA 2017: 
In this report, 'risk' is taken to mean 'the potential for 
consequences where something of value is at stake and where 
the outcome is uncertain'. The choice of risks and 
opportunities presented reflects those thought to have the 
potential for most damage or benefit to the UK and have a 
reasonable chance of occurring.

“In general, risk means the possibility of loss or injury. Risk is 
an event that, if it occurs, has unwanted consequences.” 

Pinto, Cesar Ariel; Garvey, Paul R.. Advanced Risk Analysis in 
Engineering Enterprise Systems (Statistics:  A Series of 
Textbooks and Monographs) (Page 1). CRC Press. Kindle 
Edition. 

Risk



Terminology

Risk



Terminology

Risk Insurance:
Risk (in $) = Hazard Probability * Vulnerability * Exposed Assets



Terminology

Engineering: 
Risk = Event rate * vulnerability * consequences 

Risk Insurance:
Risk (in $) = Hazard Probability * Vulnerability * Exposed Assets



Terminology

Engineering: 
Risk = Event rate * vulnerability * consequences 

Vulnerability:
Inability of a system to withstand the 
effects of a hostile environment.

Risk Insurance:
Risk (in $) = Hazard Probability * Vulnerability * Exposed Assets



Terminology

Engineering: 
Risk = Event rate * vulnerability * consequences 

Vulnerability:
Inability of a system to withstand the 
effects of a hostile environment.

Social vulnerability:
The extent to which a community 
could be affected by stress, change  
or a hazard.

Risk Insurance:
Risk (in $) = Hazard Probability * Vulnerability * Exposed Assets



Terminology

Engineering: 
Risk = Event rate * vulnerability * consequences 

Vulnerability:
Inability of a system to withstand the 
effects of a hostile environment.

Social vulnerability:
The extent to which a community 
could be affected by stress, change  
or a hazard.

Risk Insurance:
Risk (in $) = Hazard Probability * Vulnerability * Exposed Assets



Terminology



Terminology



Thresholds

Terminology

In a system, a threshold is a point at which 
a relatively small change or disturbance 
causes a rapid change in the system.
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How difficult is it to keep a system within a certain 
range?

It depends...
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English Dictionary, 1973) 
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Terminology

“Resilience is the act of rebounding or springing back” (Oxford 
English Dictionary, 1973) 

“Resilience is the capacity of a system to absorb disturbance 
and still retain its basic function and structure.” 

Brian Walker PhD. Resilience Thinking: Sustaining Ecosystems 
and People in a Changing World (Kindle Locations 64-65). 
Kindle Edition. 
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Resilient systems bend under stress but do not break, so they 
are able to weather storms more effectively and recover more 
quickly. Adaptive systems are characterized by redundancy, 
diversity, efficiency, strength, interdependence, adaptability, and 
collaborativeness (Godschalk 2003). They are designed so that 
the failure of one part does not cause the whole system to 
collapse. 

Ayyub, Bilal M.. Sea Level Rise and Coastal Infrastructure: 
Prediction, Risks, and Solutions (Council on Disaster Risk 
Management (CDRM) Monograph) (Kindle Locations 
2359-2361). American Society of Civil Engineers. Kindle Edition. 
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“I want to reserve resilience to refer to the broader capability – 
how well can a system handle disruptions and variations that fall 
outside of the base mechanisms/model for being adaptive as 
defined in that system.” 

Hollnagel in Woods, Professor David D. Resilience Engineering: 
Concepts and Precepts (Kindle Locations 487-488). Ashgate 
Publishing Ltd. Kindle Edition. 

However, we would argue that we should extend the definition a little more broadly, in order 
to encompass also the ability to avert the disaster or major upset, using these same 
characteristics. Resilience then describes also the characteristic of managing the 
organisation’s activities to anticipate and circumvent threats to its existence and primary 
goals. This is shown in particular in an ability to manage severe pressures and conflicts 
between safety and the primary production or performance goals of the organisation. 

Hale & Heijer, in Woods, Professor David D. Resilience Engineering: Concepts and Precepts 
(Kindle Locations 728-732). Ashgate Publishing Ltd. Kindle Edition. 
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http://stockholmresilience.org/download/18.10119fc11455d3c557d6928/1459560241272/SRC+Applying+Resilience+final.pdf

http://stockholmresilience.org/download/18.10119fc11455d3c557d6928/1459560241272/SRC+Applying+Resilience+final.pdf
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Terminology

Thresholds (chapter 3) and the adaptive cycle metaphor are both central to resilience thinking. 
Adaptive cycles describe how many systems behave over time, and how resilience varies 
according to the phase where the system lies. Thresholds represent transitions between alternate 
regimes. While the two concepts can sometimes be related in the pattern of a particular system's 
dynamics, this not always the case. They are different models used for different purposes, and it is 
not always possible to equate the dynamics of a basin of attraction with the dynamics ics of an 
adaptive cycle. Where they do coincide, however, alternate regimes generally represent a new 
adaptive cycle, indicating that the system has new structures and feedbacks. 

Brian Walker PhD. Resilience Thinking: Sustaining Ecosystems and People in a Changing World 
(Kindle Locations 1168-1170). Kindle Edition.  
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Hysteresis: state of the system depends on 
both the presence and the past history.

Electromagnetic Displacement Field D as 
function of  the electrical field E.

Examples: 
- post-glacial deformation as function of ice load 
- global air temperature as function of atmospheric CO2 

- ecosystem as function of disturbances
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The threshold is not where the boat 
goes over the edge, it is far up the 
river, when the people in the boat 
lose the option to get to the shore

Lenton & Schellnhuber (2007) Nature Reports Climate Change
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