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INTRODUCTION

RISK

The possibility of something bad happening. 
(Cambridge Advanced Learner’s Dictionary)
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INTRODUCTION

RISK

Not merely the magnitude of the event but rather the 
conditions within systems strongly determine whether 
these are likely to suffer major harm, loss or damage.
(UNU 2013)
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INTRODUCTION

VULNERABILITY

...the extent to which a 
system is susceptible to 
damaging action. (in Green 
2004)

... the extent to which a (...) 
system is susceptible to 
sustaining damage from 
climate change. (IPCC, 2001)
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VULNERABILITY

V= Susceptibility (1) + (Exposure (2))  - Resilience (3)

1. Fragility, deficiency, 
predisposition to be 
adversely affected

2. Extent of exposure to 
hazard (value, assets)

3. Coping, adapting-ability to 
absorb changes without a 
transition to a different state
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Multiple definitions (context-specific):
 Subject-object relationship: constructed rather than innate.
 Purposive system: definition as a function of specific purpose.
 Dependent upon the nature of the decision that must be 

made:primary intent is to reduce vulnerability (modyfying subject, 
challenge and coping strategies).

Multiple dimensions:

VULNERABILITY

PHYSICAL SOCIO-
CULTURAL ECONOMIC ECOLOGICAL INSTITUTIONAL
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Problem of scale
 Invulnerable systems may include vulnerable sub-systems.
 Basic unit definition needed- not universal.

Path and time dependency
 Path- depending on event history (e.g. flood after drought).
 Time- seasonal variations of vulnerability (e.g. flood with or 

without crop).

VULNERABILITY

Increasing 
scale

VULNERABLE SYSTEM INVULNERABLE SYSTEM
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VULNERABILITY ASSESSMENT

Cataloging assets 
and capabilities 
(resources) in a 

system.

Assigning 
quantifiable 

value (or at least 
rank order) and 
importance to 

those resources

Identifying the 
vulnerabilities or 
potential threats 
to each resource

VULNERABILITY ASSESSMENT

Evaluating the 
severity of 

vulnerabilities  

Reduce the impact 
of vulnerabilities 

lowering 
susceptibility/expos
ure and increasing 

resilience  

Diversity of approaches due to (1) different disciplinary conceptualisations of 
vulnerability but also (2) a result of the different spatial resolution considered.
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 Reduction of potentially gatherable data to a set of indicators and 
criteria that facilitate an estimation of vulnerability.

 Difficult to reduce the concept to a single equation or to a universal 
set of indicators that could be applied at all levels and to all
hazards.

 (Semi)quantitative vs qualitative assessment: quantitative indicators 
and qualitative criteria, different scales and values.

VULNERABILITY ASSESSMENT

VULNERABILITY ASSESSMENT
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CULTURAL HERITAGE SYSTEMS 
AND CLIMATE CHANGE

Cultural Heritage (CH): singularity, 
peculiarity and un-repeatability. 

Vulnerability: degree of loss on (system) at risk, resulting from the 
occurrence of a natural hazard of a given intensity. (Varnes et al., 1984)
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CULTURAL HERITAGE SYSTEMS 
AND CLIMATE CHANGE

VS

DAMAGE 
ASSESSMENT
based on the 

calculation of real 
losses (fatalities, 
economic loss and 

damage to the 
physical 

infrastructure).

ex-post 
evaluation

IMPACT 
ASSESSMENT 

not necessarily 
limited to loss or 
negative impacts;

it can also 
encompass 

positive impacts.

ex-post 
evaluation

VULNERABILITY
ASSESSMENT

Forward looking 
concept, taking 
into account the 

likelihood of 
injury, loss and 

disruption.

Forward looking
evaluation

VS
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PURPOSIVE  SYSTEM: damage/flood.
DIMENSION: physical. 
GATHERABLE DATA: visual inspection, exp data.
INDICATOR: structural and material 
susceptibility.
EVALUATION: qualitative.

CULTURAL HERITAGE SYSTEMS 
AND CLIMATE CHANGE
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CULTURAL HERITAGE SYSTEMS 
AND CLIMATE CHANGE

PURPOSIVE  SYSTEM: damage/flood.
DIMENSION: physical/socio-economic. 
GATHERABLE DATA: visual inspection.
INDICATOR: multiple.
EVALUATION: semi-quantitative.

FROM: Vulnerability assessment 
of cultural heritage sites towards 
flooding events. Alessandra 
Gandini et al 2018 IOP Conf. 
Ser.: Mater. Sci. Eng. 364
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LACK OF VULNERABILITY DATA

CULTURAL HERITAGE SYSTEMS 
AND CLIMATE CHANGE

Large 
building 
stock.

Lack of 
funds.

Lack of 
knowledge.
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ProteCHt2SAVE VULNERABILITY APPROACH

Criticality: factor or aspect of CH systems
impacting resilience.

2. Controllable.

1. Resilience- focused.

3. Multi-dimensional (management-centred).

4. Measurable.

5. Participatory.
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ProteCHt2SAVE VULNERABILITY APPROACH

PHYSICAL (hazard 
dependent)

Intrinsic characteristics of 
CH systems (e.g. material
composition, structural 

conditions).

MANAGERIAL (non hazard 
dependent)

Factors related to the 
operation, administration

and care of CH systems.
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ProteCHt2SAVE VULNERABILITY APPROACH

MANAGERIAL CRITICALITIES

MC1. Information on CH assets.
MC2. Funding.
MC3. Knowledge and awareness.
MC4. CH protection planning.
MC5. Policy and regulation.

PHYSICAL CRITICALITIES

PC1. Flood.
PC2. Fire due to drought.
PC3. (Wind).
PC4. Heavy rain.
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ProteCHt2SAVE VULNERABILITY APPROACH

Crack. PC for different hazards
Lack of maintenance, property issues.
MC + PC

Inappropriate repair, 
lack of knowledge.
MC + PC
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ProteCHt2SAVE VULNERABILITY APPROACH

CH RESILENCE MANUAL

- In 7 languages + EN.
- For managers and owners.
- Criticality identification.
- Resilience measures.
- Maintenance-oriented.
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THANK YOU
Ing. Riccardo Cacciotti
cacciotti@itam.cas.cz
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