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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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Multiple definitions (context-specific):
B Subject-object relationship: constructed rather than innate.
B Purposive system: definition as a function of specific purpose.

B 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:

PHYSICAL SOLLlO

ECONOMIC INSTITUTIONAL

CULTURAL
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VULNERABILITY

Problem of scale
B Invulnerable systems may include vulnerable sub-systems.
B Basic unit definition needed- not universal.

VULNERABLE SYSTEM INVULNERABLE SYSTEM

Path and time dependency
B Path- depending on event history (e.g. flood after drought).

B Time- seasonal variations of vulnerability (e.g. flood with or

without crop). -
- “
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VULNERABILITY ASSESSMENT

VULNERABILITY ASSESSMENT

Diversity of approaches due to (1) different disciplinary conceptualisations of
vulnerablllty but also (2) a result of the different spatial resolution considered.

*

quantifiable Identifying the
value (or at least vulnerabilities or
rank order) and potential threats
importance to to each resource
those resources 4
-

Cataloging assets
and capabilities
(resources) ina

Reduce the impact
of vulnerabilities
lowering
susceptibility/expos
ure and increasing
resilience

Evaluating the
severity of
vulnerabilities
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VULNERABILITY ASSESSMENT

VULNERABILITY ASSESSMENT

B Reduction of potentially gatherable data to a set of indicators and
criteria that facilitate an estimation of vulnerability.

m 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.

B (Semi)quantitative vs qualitative assessment: quantitative indicators

and qualitative criteria, different scales and values./\
INDICES

/ INDICATORS \
/ PROCESSED INFORMATION \
/ BASIC DATA \
-
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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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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
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VULNERABILITY
ASSESSMENT
Forward looking
concept, taking
into account the
likelihood of
injury, loss and
disruption.

Forward looking
evaluation

ﬂ
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Type

Preventive measures and
priorities

Flood Vulnerability

Examples

FO

Flood-resistant
structures and
buildings

Mo structural or material damage apparent
during and after flood. Typical impacts:
water saturation and high moisture of
materials and structures, soiling, infection
by microorganisms, unhinged doors and
similar.

Robust objects made of water
resistant materials (e.g. granite or
similar stone, metals, good stone
masonry, concrete).

F1

Structures made
of materials with a
high volumetric
change due to
moisture

Prevention of contact with water -if
possible (plastic wrapping, protective
: Yo aps

1) timber structures and elements, 1)
combined structures made of

Damage associated with volumetric change
- usually irreversible - change of shape,
cracks, and deflections. Spalling

ayers. Mosture exparsion rnt§y PURPOSIVE SYSTEM: damage/flood.
irhiaertAlalteiid D\ ENSION: physical.

F2

Structures made
of materials that
lose their strength
to a great extent
when subjected to
moisture

content), iii) decayed timber
structures and elements, v} infill

strength and load carrying capat
susceptibility.
moisture or water saturation
flood or after it. subsoil and fine particle subsoil.

F3

Structures
susceptible to
partial damage
due to flooding

or even shifting structural parts
GATHERABLE DATA: visual inspection, exp data.
reduction.

Matenrals fast degrading and los

_ or w _ EVALUATION: qualitative.

induces significant reduction of

carrying capacity of structural elements or

Damageis very sensitive to the condition

of such objects. Partial loss of cultural

wooden floors. Mo dangerous log
INDICATOR: structural and material
mechanical characteristics due
subsoil and may cause fatal failures during
heritage is a consequence of water action.

1) timber parts prone to uplifting and
floating away, i) parts of large
bridges, namely parapet walls or
piers, iii) pavements

F4

Structures and
elements
vulnerable to
overall collapse or
displacement due
to flooding

Sudden failure and overall collapse of
elements due to the static and/or dynamic
actions of water.

1) small bridges and walkways, ii}
free-standing walls, iii) light,
improperly anchored objects (summer
houses, etc.), 1v) small dams

—
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e INDICATOR MEANING VALUE MEANING VALUE
o o0 FROM: Vulnerability assessment
P e R 0z of cultural heritage sites towards
(piz  emmeorwmom HO EXSTINGMATER DARAGE O THEBURBING »» ] flooding events. Alessandra
D121 GROUND FLOOR TYPOLOGY ZT:ET::DDQTRJJCTUREEWTIHNG;WTNW :; Gandini et al 2018 IOP Conf-
- — Ser.: Mater. Sci. Eng. 364
[ i e e EXISTEWCE OF BASEMENT OR SEMI-BASEMENT 1.00 l
D132 OPEMINGS GROUND FLOOR mc:‘::ﬁn;s ﬁz
LARGE CPENIMGS 1.00
[ D132 ROOF TYPE TATED f: J
BRICK/NON FORDUS STONE .00
D1.23 FACADE MATERIAL :‘I?EREI.TAR E::
COMCRETE OLE2
POROUS STONE 1.00
CULTURAL CENTRES, PLBLIC FQUIPMENT WITHOUT FRIDRITY LISE 0.00
L Respence ass
o eomaomeree = i PURPOSIVE SYSTEM: damage/flood.
D212 DRAMIAGESYSTEM CONDITION o DIMENSION: physical/socio-economic.
 — GATHERABLE DATA: visual inspection.
T ————— INDICATOR: multiple.
o EVALUATION: semi-quantitative.
D23 CULTURAL VALUE z::gi :L[ g:; ‘__‘l
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LACK OF VULNERABILITY DATA

Lack of
funds.

Large
building

stock.

Lack of
knowledge.

-
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Criticality: factor or aspect of CH systems
/ impacting resilience.
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ProteCHt2SAVE VULNERABILITY APPROACH

PHYSICAL (hazard MANAGERIAL (non hazard
dependent) dependent)

Intrinsic characteristics of Factors related to the
CH systems (e.g. material operation, administration
composition, structural and care of CH systems.

conditions).

E
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ProteCHt2SAVE VULNERABILITY APPROACH

PHYSICAL CRITICALITIES

PC1. Flood.

PC2. Fire due to drought.
PC3. (Wind).

PC4. Heavy rain.

MANAGERIAL CRITICALITIES

MCL1. Information on CH assets.
MC2. Funding.

MC3. Knowledge and awareness.
MC4. CH protection planning.
MC5. Policy and regulation.
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: Inappropriate repair,
\ - Lack of maintenance, property issues. lack of knowledge.
Crack PC for dlfferent hazards - MC + PC MC + PC
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CH RESILENCE MANUAL

In 7 languages + EN.

For managers and owners.
Criticality identification.
Resilience measures.
Maintenance-oriented.

Vulnerability self-assessment, criticality identifica
and resilience focused measures in emergen
and disaster situations

Authors: prof. Ing. Milo$ Drdéacky, Dr.Sc. -
Ing Rlccardo Cacclottt Ph.D.

ng Ivana Knpecké
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THANK YOU

Ing. Riccardo Cacciotti
cacciotti@itam.cas.cz
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