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1. INTRODUCTION

The formulation and predisposal of the here presented manual, suitable for cultural heritage managers and
curators and municipalities, has been developed for the protection of Cultural Heritage in a changing
environment.

In accordance with the Sendai Framework for Disaster Risk Reduction 2015-2030%, which has included the
need to protect cultural heritage among its key priorities, this manual aims at enhancing the knowledge of
hazards and risks integrated with cultural heritage protection measures.

Always considering the Sendai Framework, the resilience issue deserves greater attention and
prominence in each of the Seven Global Targets (Fig. 1.1) and the Four Priorities for Action (Fig. 1.2).

Reduce

Mortality/

global population
2020-2030 Average << 2005-2015 Average

Countries with national
& local DRR strategies

2020 vaiue >> 2015 Value
Affected people/

global population
2020-2030 Average << 2005-2015 Average

International

cooperation

to developing countries
2030 Value >> 2015 Value

Economic loss/
global GDP

7 GLOBAL TARGETS

Availability and access
to multi-hazard early warning

015 Ratio

Damage to critical infrastructure

& disruption of basic services
2030 Values << 2015 Values

systems & disaster risk

information and assessments
2030 Values >> 2015 Values

FIGURE 1. 1. THE SENDAI FRAMEWORK INTRODUCES SEVEN GLOBAL TARGETS TO ASSESS GLOBAL PROGRESS TOWARD THE EXPECTED

OUTCOME?Z.

* http://www.unisdr.org/we/coordinate/sendai-framework

2 https://www.preventionweb.net/drr-framework/sendai-framework-monitor/introduction
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Priority 1 Understanding disaster risk

Policies and practices for DRR should be based on an
understanding of disaster risk in all its dimensions of
vulnerability, capacity, exposure of persons and assets, hazard
characteristics and the environment.

Priority 2 Strengthening disaster risk

governance to ma nage disaster risk
Disaster risk governance at the national, regional and global
levels is of great importance for an effective and efficient
management of disaster risk.

Priority 3 Investing in disaster risk reduction

for resilience

FPublic and private investment in DRR are essential to enhance
the economic, social, health & cultural resilience of persons,
communities, countries, their assets, as well as environment

National and local dimensions
Regional and global dimensions

PI‘iOI‘itV 4 Enhancing disaster preparedness for effective '
response, and to “Build Back Better” in

recovery, rehabilitation and reconstruction
Strengthened disaster preparedness for response, recovery,
rehabilitation and reconstruction are critical to build back better

4 PRIORITIES FOR ACTION

FIGURE 1. 2. THE SENDAI FRAMEWORK FOUR PRIORITIES FOR ACTION (COPYRIGHT DR. CHADIA WANNOUS SENIOR ADVISOR UN OFFICE
FOR DISASTER Risk REDUCTION - UNISDR?3)

Based on these statements, it can be affirmed that conservation and resilience need to be equally matched
and balanced. Either a “resilience friendly conservation policy” or “conservation friendly resilience policy”
needs to be established and promoted.

As stated in the recent work published by the EU, entitled Safeguarding Cultural Heritage from Natural and
Man-Made Disasters (Bonazza et al., 2018%) “it is highly likely that the majority of disasters affecting the
built heritage will have immediate operational implications (involving safety considerations for the
attending rescue services, operational crews, and owners)”. Therefore, “they should be operating on the
basis of pre-planned practical programmes, based on adequate risk assessments, training and
familiarisation techniques previously carried out. For this reason, feedback from the operational
bodies is essential in order to improve and refine the process. Appropriate information, data and
experience should be required to deal more effectively with future incidents. In the normal course of
events this material should be passed up through the operational line of command to be synthesised at
regional level before being passed on to central government and further inform political direction, policy,
legislation, standards and guidance. Such an information loop requires the creation and reporting of
appropriate data, following an incident, on the circumstances and the effectiveness of actions taken
preferably in a standardised format.

3 https://www.cbhd.int/health/doc/workshops/wshb-euro-01-presentations/health-and-DRR-UNISDR. pdf

4 Bonazza A., Maxwell |., Drdacky M., Vintzileou E., Hanus C., Ciantelli C., De Nuntiis P., Oikonomopoulou E., Nikolopoulou V,
Pospisil S., Sabbioni C., Strasser P. (2018) Safeguarding Cultural Heritage from Natural and Man-Made Disasters - A
comparative analysis of risk management in the EU. Corporate Author(s): Directorate-General for Education, Youth, Sport
and Culture (European Commission), 207 pp. ISBN 978-92-79-73945-3, (catalogue) NC-05-17-059-EN-N. DOI:10.2766/224310
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With adequate forethought, appropriate measures (preparedness, emergency, recovery) should also have
been pre-considered and agreed between governmental departments and policy makers. Central
government might pass the responsibility for dealing with an incident down to regional and local
authorities, depending on the repartition of competences in each Member State. Here adequate resources,
both financial and human, need to be pre-determined and provided to deal with emerging circumstances.

At all levels, European cooperation is essential for strengthening response capacities to disasters of all
actors involved and should be continuously boosted. The proposal for the creation of "rescEU"4, a reserve
of civil protection resources managed by the European Commission, represents a promising action in this
direction.”
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2. GENERAL RECOMMENDATIONS FRAMED IN ACCORDANCE
WITH THE SENDAI FOUR PRIORITIES FOR ACTION

Always according with Bonazza et al., 2018°, recommendations for Policy Makers framed in accordance
with the Sendai Four Priorities for Action have been extracted and schematized in the following images
(Fig.2.1-2.4).

Regarding

Priority 1

Developing and disseminating
awareness

/_ .

It is crucial that all decision makers (at European,
national, regional and local level) and administrators
in  relevant authorities acquire an in-depth
understanding of the importance of cultural heritage
and the essential need for protecting it against all
potential risks. Awareness should be raised, targeting
all stakeholders (public authorities, at European,

national and regional and local level, public officers Supporting

and owners).

b ’ Priority 1

EU funding for specific
projects

The continued EU support to relevant and related
research /technical programmes is of great
importance. It would be particularly relevant and
informative provide EU funding and scientific support
to for the development of a pre-emergency pilot
project at local level. Such projects should be
initially of small-scale, for testing purpose, but an
oversight programme should also drive a requirement
to amalgamate and distil the individual results into
meaningful guidance that could be disseminated to a
wider audience of users, with follow-up assessment
processes to determine and assess their applicability
in operation.

T -

FIGURE 2. 1. REGARDING AND SUPPORTING PRIORITY 1- UNDERSTANDING DISASTER RISK.

5 Bonazza A., Maxwell |., Drdacky M., Vintzileou E., Hanus C., Ciantelli C., De Nuntiis P., Oikonomopoulou E., Nikolopoulou V,
Pospisil S., Sabbioni C., Strasser P. (2018) Safeguarding Cultural Heritage from Natural and Man-Made Disasters - A
comparative analysis of risk management in the EU. Corporate Author(s): Directorate-General for Education, Youth, Sport
and Culture (European Commission), 207 pp. ISBN 978-92-79-73945-3, (catalogue) NC-05-17-059-EN-N. DOI:10.2766/224310
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Regarding

Priority 2

Collaboration of
competent
authorities

f/; he effective collaboration by each country;\
competent authority (e.g. Ministry of Culture, Civil
Protection, Fire Dept., Police, Regional/Local
authorities) for preparedness, emergency reaction and
recovery is of great importance. For instance, in

|-

Stakeholder
engagement

fostering the development of specific plans and
coordinated action for the safe evacuation of
culturally historic areas. Moreover, sharing information
and knowledge between EU member countries, in
order to ensure the safe evacuation and transfer of
equipment when dealing with different risks is a very

\iignificant issue. P

Supporting

Priority 2

Stakeholder/citizen, including private owners and
NGOs, involvement in all phases of disaster risk
reduction process, accommodating their expectations
and needs in the decision-making processes, is
recommended.

Documentation

ﬁhe documentation of structural aspects of built \
heritage is an effective measure in aiding their

protection. In support of the Priority 2 the use of IT
tools, such as the digitalization of archival records
and on-site laser scanning, ensure easy access to
required information, which is crucial for decision
making during operational rescue procedures. Such
activity should be carried out before any disaster

—— incident occurring, providing core reference data

against which damage can be fully assessed, should it
take place. If an incident does take place first a post-
disaster survey should provide a viable record to base
any rehabilitation work. Interdisciplinary approaches
should be developed, in order to interpret
differences in resulting damage, in different areas of
the same historical centre or asset, by pooling
various specialists' interpretation, knowledge and

Qn derstanding.

FIGURE 2. 2. REGARDING AND SUPPORTING PRIORITY 2 - STRENGTHENING DISASTER RISK GOVERNANCE TO MANAGE DISASTER RISK.
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Regarding

Priority 3

B
Establishment of priorities
for protecting cultural
heritage asset

(i

value,

-

n the event of a major emergency, rescuing all cu[tural\‘
heritage at risk (both movable and immaovable) is likely
to be impossible. For this reason, defining priorities
before an event occurs is necessary to at least enable
the rescue of the most important aspects/features. In
order to prioritize such actions, monuments and heritage
assets should be classified, based on their assessed
vulnerability to potential risks and combined recognised

e

Supporting

Priority 3

Enhancement of education

=

Supporting regular in-post staff training should be
considered compulsory, with seminars and practical
sessions providing information and understanding, and
improving skills on how to deal with emergency
situation occurring. These events should be pre-
prepared to define the immediate actions that all

Gpost training for employees

/;icn'ons to educate specialists

The EU could encourage a greater understanding of
the issues by supporting seminars and networks of
collaborative postgraduate courses for specialists in

employees should adopt in times of emergency. It is
also beneficial to ensure that members of the action-
taking task forces (e.g. Fire Department, Police, Red
Cross etc.) regularly participate in readiness exercises
and attend mandatory training seminars. Achieving
familiarity of current operating conditions is essential

Q SUCCEess. /

different fields. The issue of Cultural Heritage Risk
Assessment should not be solely conducted in
theoretical terms; a connection between practical
knowledge and its pragmatic implementation on the

\\ground has to be achieved iy

A_CEFOH taking programmes to educate the public \

In addition, in further support of Priority 3, it is
recommended that each country’s competent
authorities introduce awareness raising seminars at
local level to educate the public about the value of
their historic heritage and its potential for economic
development. It is also suggested that competent

authorities (e.g. Civil Protection, Fire Dept., Police),
organize preparedness seminars for citizen groups,
assigning specific learning tasks to each participant.
Related events should also inform school children,

with the aim of developing an informed interest in the
'\_need to safeguard their cultural heritage. _/

FIGURE 2. 3. REGARDING AND SUPPORTING PRIORITY 3 - INVESTING IN DISASTER RISK REDUCTION FOR RESILIENCE.
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Regarding

Priority 4

Adoption of
evacuation and
recovery
measures by
cultural

institutions b

Initiating and encouraging as many cultural
institutions as possible to adopt evacuation and
recovery measures for cultural heritage assets in
emergency situations by looking at lessons learnt from
previous historic incidents of good and bad practice is
of great importance.

EU funding for
enhancement of
research

ﬂ here is a crucial need to assist research efforts tcm
achieve a greater understanding of the:
o Assessment of structures;
o Intervention technigues (pre-emergency and
post-emergency);
o Traditional materials, which are used extensively
in historical structures, in
addition to innovative materials (physical-
chemically and mechanically compatible) and their

Supporting

Priority 4

~,

Drafting European
Standards

The definition of European Standards for safeguarding
specific categories of cultural heritage assets against
the effects of different types of disaster should be

application methods;

o Modelling of historical structures under several
actions (seismic actions, wind actions, dynamic
phenomena).

Combined, all of these aspects should be the
subject of a comprehensive in-depth study that
also incorporates the potential risks and impacts
that could threaten the future

Qiability of the cultural heritage.

v

.

Foster the
application of
satellite services

promoted (covering buildings, sites, exhibits of
museums, decorative elements, frescoes, mosaics,
etc.). This should build upon research that has
already taken place, capitalising on its findings.

The use of the Copernicus Programme earth
observation data and information for monitoring and
assessing the potential impact of natural and
anthropogenic disasters, humanitarian crises, and
conflicts on cultural heritage and, consequently,

enhancing prevention and management is
recommended.

FIGURE 2. 4. REGARDING AND SUPPORTING PRIORITY 4- ENHANCING DISASTER PREPAREDNESS FOR EFFECTIVE
RESPONSE AND TO “BUILD BACK BETTER” IN RECOVERY, REHABILITATION AND RECONSTRUCTION.
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Key Lessons Learnt:

The integration of cultural heritage into national disaster and risk reduction strategies developed by EU
Member States still suffers from:

e The lack of coordination between and across the different (European, National and Regional) strategies
of risk management policies in most countries.

e The lack of alignment in the responsibility chain from policy making to practical application.

e The low current priority of cultural heritage in risk management planning.

e The lack of integration of cultural heritage protection measures into risk management strategies.

To maximise synergies between the political, governmental and operational levels in the field of disaster
awareness an integrated approach is required, as illustrated in the diagram below (Fig. 2.6):

European Cooperation

Awareness
Priorities Definition
Resources Allocation |

‘ Governance
Knowledge-
Related)
Research

Implementation

Preparedness
Emergency
Recovery

FIGURE 2. 5. DIAGRAM ILLUSTRATING HOW SYNERGIES AMONG THE POLITICAL, GOVERNMENTAL AND OPERATIONAL
LEVELS CAN PROVIDE AN INTEGRATED APPROACH IN THE FIELD OF DISASTER AWARENESS (BONAZZA ET AL., 2018).
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3. SPECIFIC RECOMMENDATIONS & GUIDELINES

The following subchapters collect specific recommendations and guidelines divided by managerial critical
elements and evaluation of extreme events effects, utilizing the works developed within the “Deliverable
D.T2.1.3 Decision support tool”by ITAM, the Deliverable D.T1.2.1 1. Risk Assessment of Cultural Heritage
in Central Europe in Facing Extreme Events” and the EU publication “Safeguarding Cultural Heritage from
Natural and Man-Made Disasters®”.

6 Bonazza A., Maxwell I., Drdacky M., Vintzileou E., Hanus C., Ciantelli C., De Nuntiis P., Oikonomopoulou E., Nikolopoulou V,
Pospisil S., Sabbioni C., Strasser P. (2018) Safeguarding Cultural Heritage from Natural and Man-Made Disasters - A
comparative analysis of risk management in the EU. Corporate Author(s): Directorate-General for Education, Youth, Sport
and Culture (European Commission), 207 pp. ISBN 978-92-79-73945-3, (catalogue) NC-05-17-059-EN-N. DOI:10.2766/224310

Page 10



miterreg IBR

CENTRAL EUROPE ikl

European Union
European Regional
Development Fund

3.1. GENERAL MANAGERIAL CRITICAL ELEMENTS

P l

Information on CH Assets il

Vulnerability

Examples

Preventive
measures and
priorities

Records of moveable

Loss might be e heritage stored in
Partial or expected particularly 5 bl buildings with data on
complete during rescue heri";h.g:-; such as their location and
|I‘If1 data existing activities when lect and description for
but not handling, artafacts i s evacuation purposes;
available to transportation are not Digitalization of CH
stakeholders storage requirements available o r related data;
Integration of existing

Mo
information
about
cultural

contents)

are not accessible

informa
seriously af

natural dis
weather effects |
in case of
induced
of

ht be

overestimated)

available.
Unknown structural
and material
conditions of
ta

lar inspection and
ir of found

ing and marking
. at risk through
mappi

Integration of
databases
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Vulnerability

Funds Mo major vulnerability
available and issues. Proper measures
accessible are financed.

~ No funds
Fun‘:’ available

Examples

Mecessary funds are
allocated for the risk
management of CH
assets including repair
and emergency
measures

Mo funds are
ed for the risk

Preventive
measures and
priorities
Regular inspection and
maintenance for up-
dating priorities and

optimising allocation of
resources

MNe tw
reachin
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Knowledge and awareness

1 O 4

KA1 Lack of

Lack of
technical
knowledge

Vulnerability

Heavy damage due to
natural «
weather
amplified by
errors such a

essment

Examples

Managers, owners

are not aware of the

peidns b
‘assets and their
resilience

on plan and

the implementation
of proper non-
structural and

structural measures

Preventive
measures and
priorities

tivities:

: amrd.“'._ A
Training for
practitioners;

for natural disasters;
platforms based on
digital technologi

Introduction of
technical standards;
e
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maintenance
PP1 schemes for
CH at risk

No resilience
P P 3 and risk
management
plan

Vulnerability

Minor damage might
be experienced due to
long-term effects of

building control
systems (drainage,
electrical, ventilation)
and protection systems
(alarms, early-
warning)

y damage is
ed. Loss of

able heritage.

Examples

Proper maintenance
is missing inducing in
some cases bad
functioning of
protection systems,
drainage systems,
fittings etc.

Mo resilience and risk
management plan is
enforced

Preventive
measures and
priorities

Town planning which

including vulnerability
and hazard maps,
Design and
itation of

Early warning sy
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Policy and regulations

Lack of
building
codes
dedicated to
CH

Preventive
Vulnerability Examples measures and
priorities

garding

tion of
ge buildings

rery strict

related eff:

as to improp
not specif
addressing CH
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3.2. EVALUATION AND MANAGEMENT OF EXTREME EVENTS EFFECTS

In order to easily consider and manage the effects due to the action of extreme events on Cultural Heritage
assets, the following paragraphs list both managerial and technical recommendations subdivided by the

equivalent extreme event.
3.2.1. Climate Change

Managerial recommendations

In order to give a preliminary and more general view regarding the impacts of climate change on monuments,
archaeological sites and historic buildings, the pertaining recommendations are hereafter reported. In
particular, they derive from the work performed within the EU publication: “Safeguarding Cultural Heritage
from Natural and Man-Made Disasters™.
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_It is recommended that Regional and

local Authorities be reminded that:

&, Promoting the POLITICAL, SOCIAL,

\ ﬁ)) L‘ ECONOMIC AND CULTURAL RESILIENCE of

€§ local communities facing the impact of
i,

Climate 1111

GOOD PRACTICES and REGIONAL
GUIDELINES in Disaster Risk
Reduction (DRR) and Management
for Culture Heritage should be
exchanged across all countries and
regions (e.g. Historic Environment
Scotland guides).

climate

Cultural institutions should be
encouraged to adopt INTEGRATED
CLIMATE MONITORING with
commonly agreed prioritised
parameters.

1 To enhance the
SOCIAL AWARENESS

.||II © onDRR

Encourage municipalities, in collaboration with ?

competent authorities (e.g. Civil Protection,

Fire Dept., Police), to organize and deliver

easily understood DISASTER PREPAREDNESS
SEMINARS for citizens.

IMPROVE CIVIL EDUCATION through specific
programmes to inform school children.

TRANSLATE the RESULTS of ACADEMIC
RESEARCH on climate change impact into
pragmatic guidelines for stakeholders,
including urban planners, conservation
practitioners, cultural heritage owners and
managers.

Enable the translation of academic research
on climate change impact into PRAGMATIC
GUIDANCE for use by urban planners, the full
range of conservation practitioners, cultural
heritage owners and managers.
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_It is recommended that Operational
Bodies and Owners be reminded that:

DEALING with identified CLIMATE DRIVERS
causing deterioration is also dependant upon
understanding the SENSITIVITY of the

MATERIALS under attack, and the

environmental context in which the heritage
asset is located.

a PROCESS: ACTIONS also need to be

considered in relation to
prevalent climate

conditions.
ESTABLISHING PRIORITIES in relation to the

CONSERVATION NEEDS of artefacts and
assets should be considered in response to
understanding the full effects of
related climate change influences.

~ Adopting CONTINUOUS ENVIRONMENTAL MONITORING of
prioritised climatic parameters close to the historic asset,
and/or PLANNING SPECIFIC CHECKING of monthly or
seasonal frequencies, can assist in defining risks in
consequence of changing climatic effects.
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3.2.2. Flood

The action of floods on materials belonging to historical heritage, such as masonries, wooden and metal
structures, can cause both physical and chemical deterioration processes (due to the water penetration
producing the variation of moisture content).

The main effects on historical materials, caused by flood, are shown below.

MASONRIES, NATURAL AND ARTIFICIAL STONE MONUMENTS AND WORKS-OF-ART

DESCRIPTION

Erosion Due to the mechanical action of water and eventual debris carried by flood (e.g. in case
of river and coastal/sea flood, e.g. mud-flood);

Damage due to It typically destroys light shutters of building openings, e.g. doors and windows, especially
horizontal static glazing, and it can destroy freestanding walls and fences, in many cases together with
pressure of raised dynamic action of streams and flows.
water
Saturation of It causes a wide variety of actions and damage related to volumetric changes, chemical

materials with water | action, loss of strength, etc.

Wet-dry cycles/Salts | Cyclical absorption and desorption of moisture in a building material, responsible of salt

weathering crystallisation problems: efflorescence (on surfaces) and/or subflorescence (beneath
surfaces). They can cause cracks, fractures, detachments and loss of materials (Grossi et
al., 2011; Arnold and Zehnder, 1989).

Structural problems Hydrostatic pressure can uplift floors or whole objects, decreases their stability against
overturning and facilitates their damage by horizontal forces;

Dynamic low velocity stream action is typically observed inside closed buildings where
floated objects move and are displaced;

Collapse of historic retaining walls: long lasted action can even wash out subsoil or clay
mortar from masonry;

Dynamic high velocity stream action represents one of the most dangerous actions on
structures and it is responsible for the majority of severe damage on bridges, on earth
structures, (e.g. dams), destruction of masonry by washing out joint mortars (the effect
can be worsened by the effect of also water pollution)

WOODEN STRUCTURES

EFFECTS DESCRIPTION

Swelling and The variations of relative humidity, especially relevant for wooden objects inside buildings,

shrinkage cause a dimensional change within the structures, which can lead to irreversible
deformation or mechanical damages.

Biodeterioration The attack by wood-degrading fungi, mainly relevant for wooden structure exposed to

outdoor weather, where wood is wet for sufficiently long periods and mould can grow. Thus,
it depends jointly by precipitation amount, temperature and exposure (Sabbioni et al. 2012)
The increasing rainfall and humid conditions raising the spectre of damage to fabrics or
furniture, while enhancing insect growth (Brimblecombe, 2014).

METALS STRUCTURES AND ARTEFACTS
EFFECTS DESCRIPTION

Atmospheric This is influenced by the following main environmental degradation factors:

Corrosion e Climatic parameters
e (Gaseous air pollutants
e Particulate air pollutants
e Acid rain
According to Sabbioni et al. (2012) the atmospheric corrosion of metals in inland areas is
expected to increase in Northern Europe and decrease in Southern Europe. In coastal areas,
where corrosion is higher due to the effect of chloride deposition, it is expected to be
intensified all over Europe due to the increased temperature (T). For instance:
- The combined effect of T and SO, pollution, is responsible of carbon steel and bronze
corrosion (e.g. on bronze, according to the different exposure to rainfall, the alteration
patterns could be formed by cuprum and calcium sulphates and cuprum oxalates, Morigi,
2000);
- The combined effect of T and chloride deposition, including windborne sea salt aerosol,
is responsible of zinc, lead and steady state copper corrosion.
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Managerial recommendations

____It is recommended that Regional and
local Authorities be reminded that:

SECURING FLOOD PROTECTION
MEASURES requires all involved to also
UNDERSTAND what constitutes
CULTURALHERITAGE HISTORIC VALUE
and SIGNIFICANCE.

More ATTENTION should be paid to NON-

STRUCTURAL MEASURES and INCENTIVES that may

generate and support structural interventions, along

with a mobilization of greaterand distributed public

resources. Such measures include a wide variety of
INSTRUMENTS from guidelines, mobile applications, training
and awareness raising, to insurance programmes.

STRUCTURAL MEASURES require more CONCENTRATED
="} and SUBSTANTIAL FINANCIAL RESOURCES. However, they
“1, have IMPORTANT ECONOMIC and SOCIAL IMPACT, but an
l ‘ assessment of these impacts, and the relevant cultural
- heritage data and its inherent value, are not
€= systematically collected.

CENTRALLY PROVIDED pools of POST-DISASTER
PROTECTIVE EQUIPMENT for preserving residual values and
for preventing further collapsing should be accumulated.

Providing building owners with GUIDELINES and
REMOTELY ACCESSIBLE TOOLS supporting REGULAR
MAINTENANCE and EARLY REPAIR of deficiencies will
help to substantially reduce the extent of damage.

T

_ RECONSTRUCTION WORK should preferably be carried out, with
* the SAME MATERIALS and CONSTRUCTION TECHNOLOGIES as the
& original as far as possible from the sustainability point of view.

“IA After the disaster, partial as well as total RESTORATION OR

- e e

RISK ANALYSIS of historic buildings and cultural assets
should ANALYSE, DESCRIBE and PROTECT their

special characteristics.
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__It is recommended that Operational
# s’ " Bodies and Owners be reminded that:

Simple compliance with current legislation will
not sufficiently protect buildings.

More can be achieved in a PRE-PLANNED RISK
- ANALYSIS and PREVENTATIVE APPROACH to ameliorate

{D the consequences of a flood incident from occurring,
¢ by involving the production of:

A MAINTENANCE A RISK MANAGEMENT APPROPRIATE |

HANDBOOK PLAN INSURANCE COVERAGE

@8 g

STAFF AND OCCUPANCY SDDITIONAL
S ACHIEVABLE
PRACTICAL MEASURES
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Technical recommendations related to physical critical elements in facing Flood

F:

e
Flood
a4

F1 with a high

Structures
susceptible
to partial
damage due
to flooding

Structures
and
elements
vulnerable
to overall
collapse or
displacemen
t due to
flooding

Vulnerability

Damage associated \l\ﬂﬂ’l
volumetric change - usually
irreversible - change of
shape, cracks, and
deflections. Spalling of
surface layers. Moisture
expansion may cause
damage of masonry -
origination of cracks or
even shifting structural
parts. Bowing of wooden

floors. No dangerous loss of

strength and load carrying
capacity reduction.

Damage is very sensitive to
the condition of such
objects. Partial loss of
cultural heritage is a
consequence of water
action.

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

Examples

i) timber structures and
elements, ii) combined
structures made of
materials with different
moisture expansion - e.g.
combined timber -
masonry objects, iii)
some soils

i) timber parts prone to
uplifting and floating
away, ii) parts of larg

bridges, namely parapet

walls or piers, iii)
pavements

i) small bridges and
walkways, ii) free-standing
walls, iii) light, improperly
anchored objects (summer

houses, etc.), iv)small
dams

Preventive measures

and priorities

Prevention of contact with
water - if possible (plastic
wrapping, protective coats
etc., creation of dilation
gaps between timber and
masonry, ;
evacuation of moveable
objects.

Regular inspection and repair
of found deficiencies;
Provide temporary
strengthening and additional
supports ke measures to
decrease loads (dismantle
bridge parapet walls, make
openings to balance the
water pressure); Improve the
anchoring of sensitive
structural parts into
supporting structures;
Remove floating objects and
“dams” from the stream.
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3.2.3. Fire due to drought

Fire propagation can be enhanced by prolonged period of warm spells and drought, which in turn can cause
other previous alterations in the materials making them more prone to fire risk, such as the variation of
moisture content in the structures, drying the materials, etc.. Furthermore, warm spells and drought can
weak the materials also leading to:

- Thermoclastism: Process caused by differential thermal expansion and contraction of surface mineral
grains and interstitial salt deposits in response to long- and short-term temperature fluctuations at the
material surface, due to solar radiation effect (Bonazza et al., 2009b).

- Wet-dry cycles/Salts weathering: Cyclical absorption and desorption of moisture in a building material,
responsible of salt crystallisation problems: efflorescence (on surfaces) and/or subflorescence (beneath
surfaces). They can cause cracks, fractures, detachments and loss of materials (Grossi et al., 2011; Arnold
and Zehnder, 1989).

The main effects on historical materials, caused by fire, are shown below.

MASONRIES, NATURAL AND ARTIFICIAL STONE MONUMENTS AND WORKS-OF-ART

EFFECTS DESCRIPTION
Macro-decay Cracking of stone at high temperatures;

Coating by soot;
Colour change in stones containing iron;

Micro-decay Mineralogical and textural changes, which can lead to subsequent processes that act at a
greater scale, as changes in porosity, mineralogy and micro-cracking.

Structural instability | Main effects that fire has in porous materials with an intergranular matrix (mainly

of the stone sandstones) are related to chemical changes within the matrix (clay minerals are
especially sensitive to temperature increase).
In dense materials (low porous materials) the breakdown of stone due to fire is evident.

Material deformation | Spalling and loss of material.

Longer-term effects Patterns of decay may be influenced by a combination of weaknesses inherited from the
fire with background environmental factors like salt-weathering/temperature cycling
(Gomez-Heras et al., 2009)

WOODEN STRUCTURES
EFFECTS DESCRIPTION

Material loss It can be referred to a part or to the entire structure depending on the fire extent and the
structure features.
METALS STRUCTURES AND ARTEFACTS
DESCRIPTION
Material loss It can be referred to a part or to the entire structure depending on the fire extent and the
structure features.
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Managerial recommendations

It is recommended that Regional and
local Authorities be reminded that:

SECURING full FIRE PROTECTION
MEASURES requires all involved to
UNDERSTAND what constitutes
HISTORIC VALUE and SIGNIFICANCE.

CENTRALLY PROVIDED pools of POST-DISASTER
PROTECTIVE EQUIPMENT for preserving residual
values and for preventing further collapsing should
be accumulated.

Working with others could REDUCE the NUMBER
OF ABANDONED or VACANT HISTORIC
BUILDINGS, at specific risk from arson and to
help ENSURE RENOVATION or DEVELOPMENT
WORK takes into account their historic nature.

Affording greater powers to ENFORCING BUILDING
OWNERS to carry out RENOVATION WORK could
ensure empty buildings at risk from fire are
returned to the market place.

Partial, as well as total RECONSTRUCTION WORK, should
= preferably be carried out with the SAME MATERIALS and
& CONSTRUCTION TECHNOLOGIES as the original.

FIRE RISK ANALYSIS of historic buildings should
DESCRIBE, ANALYSE and PROMOTE their special
characteristics, to specifically EXPLORE their
POTENTIAL WEAKNESS to firespread through lack of
compartmentation, interlinked voids and spaces.
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It is recommended that Operational
Bodies and Owners be reminded that:

Simple compliance with current legislation will
not sufficiently protect buildings.

More can be achieved in a PRE-PLANNED RISK
- ANALYSIS and PREVENTATIVE APPROACH to ameliorate

. U the consequences of a fire incident from occurring,
involving the production of:

A FIRE SAFETY A DAMAGE LIMITATION APPROPRIATE

HANDBOOK
incorporating a

FIRE SAFETY LOG
e |

STAFF AND OCCUPANCY oo
TRAINING

PRACTICAL MEASURES

PLAN INSURANCE COVERAGE
\d

Page 25



iiterreg K

CENTRAL EUROPE ikl

European Union
European Regional
Development Fund

Technical recommendations related to physical critical elements in facing Fire

£

Fire

Fire
resistant
H1 structures
with high
fire load

Fire
destroyable
structures
and
buildings in
country side

Fire
destroyable
structures
and
buildings in
forests

Vulnerability

Considerable damage to
contents and minor
famage to building
components as well as
~doors, window frames

Heavy damage to building
components such as floor
and roof structures.
Complete loss of ceilings,
doors/windows and
decorations as well as
furniture and moveable
objects. Possible
deformation of metal
building components.

Collapse of the
structure/building or
partial collapse due to
failure of floor or roof
structure or excessive
temperature induced
deformation of
components.

Examples

structure are not made of
inflammable materials

Isolated structure in rural
area whose components
are made of inflammable
materials (e.g. thatched
roof for vernacular
buildings) or made of
materials susceptible to
deformation at high
temperature

lsolated structure in forests
whose components are
made of inflammable
materials (e.g. log house)
or made of materials
susceptible to deformation
at high temperature

Preventive measures

and priorities

Installation of automatic
extinguishing systems in
interiors and early warning
systems.

Installations of monitoring
and early warning systems;
Installation of automatic
extinguishing systems in
interiors and exteriors;
Creation of fire stopping
protective belts (buffer
zones) around the
structures or buildings

Installations of monitoring
rly warning systems;
- ic

guishing systems in
interiors and exteriors;
Creation of fire stopping
protective belts (buffer
zones) around the
structures or buildings
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3.2.4. Wind

The wind action can be responsible of structural problems of heritage, but can enhance other phenomena
in conjunction with other deterioration factors (e.g. concurrence of rain, pollutants, etc.).

The main effects on historical materials, caused by wind, are shown below.

MASONRIES, NATURAL AND ARTIFICIAL STONE MONUMENTS AND WORKS-OF-ART & WOODEN STRUCTURES

EFFECTS

Erosion

Damage due to
pressure and
vibrations

DESCRIPTION

Due to the mechanical action of wind and eventual rain (wind-driven-rain action) or soil
dust, which can worsen the effect of the erosion.

The effect of wind load can cause cracks, fractures, loss of material; leading also to
elements failure until collapse of parts or of entire monuments.

METALS STRUCTURES AND ARTEFACTS
EFFECTS DESCRIPTION

Atmospheric
Corrosion

The wind can carry the following main environmental degradation factors:

e Climatic parameters

e Gaseous air pollutants

e Particulate air pollutants

e Acid rain

According to Sabbioni et al. (2012) the atmospheric corrosion of metals in inland areas is
expected to increase in Northern Europe and decrease in Southern Europe. In coastal areas,
where corrosion is higher due to the effect of chloride deposition, it is expected to be
intensified all over Europe due to the increased temperature (T). For instance:

- The combined effect of T and SO, pollution, is responsible of carbon steel and bronze
corrosion (e.g. on bronze, according to the different exposure to rainfall, the alteration
patterns could be formed by cuprum and calcium sulphates and cuprum oxalates, Morigi,
2000);

- The combined effect of T and chloride deposition, including windborne sea salt aerosol,
is responsible of zinc, lead and steady state copper corrosion.

Managerial recommendations

It is recommended that Regional and

: _,>) local Authorities be reminded that:

HEAVY WINDSTORM WARNING SYSTEMS
should be ADOPTED to initiate relevant

protection measures.
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___It is recommended that Operational
: _,.>) Bodies and Owners be reminded that:

The APPROPRIATE INSURANCE COVERAGE is
required to ASSIST IN THE PRESERVATION of
the cultural value of historic buildings.

More can be achieved in a PRE-PLANNED RISK
ANALYSIS and PREVENTATIVE APPROACH to

ameliorate the consequences of wind damage
through the formation of a:

A DAMAGE LIMITATION
PLAN

\J

W
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Technical recommendations related to physical critical elements in facing Wind

Wind

—D»s
=C)

Vibration
prone
W1 elements

Structures
susceptible
to partial
wind
damage

Structures
and
elements
vulnerable
to overall
collapse due
to wind
action

Vulnerability

Detectable vibration of
elements and structures
occasionally associated
with localised damage
such as micro cracks and
deformations

Visible damage to the
structure and elements
due to wind action. This
damage needs fast and
costly repair as usually
can lead to additional
deterioration of the
building and its contents
(e.g. in case of roof
leaking or missing)

Building components
and/or structures
expected to collapse due
to wind action.

Examples

i)Windows and window
glazing
ii) architectural elements
(e.g. pinnacles)

i) roofs, ii) windmills, iii)
tall sculptural works

i) free-standing walls and
elements (attic gables,
walls of ruins, fencing

walls, chimneys, menhirs,

poles, etc.), ii) light and
tall buildings (towers,
timber houses, etc.) and
iii) trees.

Preventive measures and
priorities

Change the tuning of structures
or elements

Improve the anchoring of
sensitive structural parts into
the supporting structures;
Long-term monitoring of
structural health is
recommended;

If possible, intervene on the
wind flow conditions;
Consider, in cases of significant
loss expected, to install
warning systems.

Strengthen the structure and/or
provide additional supports to
the whole structural system;
Install warning systems
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3.2.5. Heavy rain

Heavy rain can cause to the materials belonging to cultural heritage both physical and chemical
deterioration processes (due to the prolonged exposure to rain that increases the presence of moisture in
the structures).

The main effects on historical materials, caused by heavy rain, are shown below.

MASONRIES, NATURAL AND ARTIFICIAL STONE MONUMENTS AND WORKS-OF-ART

EFFECTS DESCRIPTION

Erosion The mechanical action of wind driven rain can cause loss of material.

Wet-dry cycles/Salts | Cyclical absorption and desorption of moisture in a building material, responsible of salt
weathering crystallisation problems: efflorescence (on surfaces) and/or subflorescence (beneath

surfaces). They can cause cracks, fractures, detachments and loss of materials (Grossi et
al., 2011; Arnold and Zehnder, 1989).

Freeze-thaw cycles Cyclical formation of ice crystals when temperature fluctuates above and below 0 °C,
which can cause cracks, fractures, detachments and loss of materials (Sabbioni et al.,
2012).

Biological growth The persistent presence of humidity, in conjunction with favourable temperature and

substrate conditions, can foster the biological colonization (mold, moss, lichens, algae,
fungi and even vascular plants) (Gomez-Bolea, 2012; Caneva et al., 2009).

Surface recession On areas exposed to rain wash out, loss of material, in terms of recession of the surface,
can occur. It is due to chemical attack induced by the effect of clean rain (karst effect),
acid rain (due to presence of sulphuric and nitric acid) and dry deposition of gaseous
pollutants (especially SO, and NOy). It occurs between precipitation events, mainly
affecting carbonate stones of low porosity (marbles and compact limestones) (Bonazza et
al., 2009a).

Soiling Deposit of soot that can change the colour of architectonical surfaces, depending on its
nature (e.g. diesel soot in proximity of a busy road can blacken the surfaces of buildings).
This has an aesthetic impact, depending on the direction and the magnitude of colour
change, indeed the rain-washing can lead to disfiguring patterns on cultural surfaces.

It can have also economic implications due to changes in the approach to cleaning and
maintaining buildings (Sabbioni et al., 2012; Brimblecombe and Grossi, 2005).

Black-crusts The deposit of soot can originate, on areas partially protected against direct rainfall or
formation water runoff in urban environment, black crusts. They are formed by gypsum (that is
calcium sulphate, through the sulphation process of the calcium carbonate substrate),
which traps particles from the atmosphere. (Ruffolo, 2015; La Russa et al., 2013; Torok,

2003).
Eventual structural In conjunction with the surroundings, heavy rainfall can also lead to landslides and ground
problems instability, thus consequently structural instability for the whole heritage complex.

WOODEN STRUCTURES

EFFECTS DESCRIPTION

Swelling and The variations of relative humidity, especially relevant for wooden objects inside buildings,

shrinkage cause a dimensional change within the structures, which can lead to irreversible
deformation or mechanical damages.

Biodeterioration The attack by wood-degrading fungi, mainly relevant for wooden structure exposed to

outdoor weather, where wood is wet for sufficiently long periods and mould can grow. Thus,
it depends jointly by precipitation amount, temperature and exposure (Sabbioni et al. 2012)
The increasing rainfall and humid conditions raising the spectre of damage to fabrics or
furniture, while enhancing insect growth (Brimblecombe, 2014).

METALS STRUCTURES AND ARTEFACTS

EFFECTS DESCRIPTION
Atmospheric This is influenced by the following main environmental degradation factors:
Corrosion e Climatic parameters

e (Gaseous air pollutants

e Particulate air pollutants

e Acid rain

According to Sabbioni et al. (2012) the atmospheric corrosion of metals in inland areas is
expected to increase in Northern Europe and decrease in Southern Europe. In coastal areas,
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2000);

where corrosion is higher due to the effect of chloride deposition, it is expected to be
intensified all over Europe due to the increased temperature (T). For instance:

- The combined effect of T and SO, pollution, is responsible of carbon steel and bronze
corrosion (e.g. on bronze, according to the different exposure to rainfall, the alteration
patterns could be formed by cuprum and calcium sulphates and cuprum oxalates, Morigi,

- The combined effect of T and chloride deposition, including windborne sea salt aerosol,
is responsible of zinc, lead and steady state copper corrosion.

Managerial recommendations

X

[m=———m—————————————

It is recommended that Regional and
local Authorities be reminded that:

Providing building owners with GUIDELINES
and REMOTELY ACCESSIBLE TOOLS
supporting REGULAR MAINTENANCE and
EARLY REPAIR of deficiencies will help to
substantially reduce the extent of damage.

RESTORATION OR RECONSTRUCTION WORK should
preferably be carried out with the SAME MATERIALS
and CONSTRUCTION TECHNOLOGIES as the original as
far as possible from the sustainability point of view.

Heavy
Rain

RISK ANALYSIS of historic buildings and
cultural assets should ANALYSE, DESCRIBE
and PROTECT their special characteristics.

It is recommended that Operational
Bodies and Owners be reminded that:

More can be achieved in a PRE-PLANNED
RISK ANALYSIS and PREVENTATIVE
APPROACH to ameliorate the consequences
of a flood incident from occurring, by
involving the production of:

A MAINIERANLE APPROPRIATE
HANDBOOK INSURANCE COVERAGE

@& n
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Technical recommendations related to physical critical elements in facing Heavy Rain

Heavy Rai n“‘

Vulnerability

Preventive measures
Examples

and priorities

Occurrence of occasional
Structures and localised moisture areas
and elements (moist stains). Depending on
partly moisture storage and .

R1 exposed to transport capacities of the mlat(:::-l :;faces o Prevent water penetrating
rain and/or materials moisture can be s ndsl or soaking into material
moderate lowered to natural content
rainwater without damage. Monitoring

runoff

is required to assess such

case.

Almost permanent high
moisture in building
materials which might lead
to significant durability
problems. The prolonged
presence of rainwater in the

Complex
shape
structures and
elements with
horizontal

Typically i) cornices, ii : :
yP v e o ) Ensure that water is carried
balconies, iii)

D away rapidly and

architectural elements

surfaces

mecha

material could affect the

al properties of the

materials and lead to
structural damage

and edges, corners,
protuberances or

subtle elements fixed
to massive parts

effectively (outlets,

rain penetration

Extended damage to porous
building materials due to
permanent high moisture
content. Structure or it

parts not possible to be used
by occupants due to
unhealthy environment.
Structural damage is
expected due to long-term
degradation of material
properties

Ensure that water is
carried away rapidly and
effectively (outlets,
facade details made of adequate, unblocked
sensitive material, gutters, etc
foundations and lower Carry out architectural
portions of vertical improvements (details,
elements built in lower cornices, etc.);
level areas prone to Replace originals by
water pooling replicas;
Provide protection against
rain penetration

Complex
shape
R4 structures and
elements with
water traps

Typically roof and
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3.3. GOOD PRACTICES

In the last few years, some projects, initiatives, strategies and tools have been carried out in
the field of mitigation and adaptation to face up future climate change pressures. In the
following paragraphs, examples are reported.

PROJECTS
Considering projects, in terms of European Founded Projects, examples are given as follows:

The PROTHEGO Project® (PROTection of European Cultural HEritage from GeO-hazards)
funded in the framework of the Joint Programming Initiative on Cultural Heritage and Global
Change (JPICH), within the HERITAGE PLUS, an ERA-NET plus action (www.prothego.eu).
Within this project tangible cultural heritage was considered, impacted and weathered by
several internal and external factors, with both rapid and slow onset, including natural
hazards, such as landslides, sinkholes, settlement, subsidence or earthquakes or extreme
meteorological events, all of which could be worsened by climate change and human
interaction.

In addition to the deliverables produced during the Project (downloadable at
http://www.prothego.eu/downloads.html), PROTHEGO developed an interesting map
viewer, which allows end-users to visualize all the UNESCO sites located in Europe and their
exposure to three differnt hazards (volcanoes, earthquakes and landslides).
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The aim of H2020 HERACLES?® (HEritage Resilience Against CLimate Events on Site) is to
design, validate and promote responsive systems/solutions for effective resilience of CH
against climate change effects. For pursuing these objectives, a system exploiting an ICT
(Information and Communications Technology) platform able to collect and integrate
multisource information will be developed, in order to effectively provide complete and
updated situational awareness and support decision for innovative measurements improving
CH resilience, including new solutions for maintenance and conservation. Furthermore, the
HERACLES effectiveness will be ensured by the design and validation of manageable
methodologies also for the definition of operational procedures and guidelines for risk
mitigation and management.

The H2020 STORM 10 Project (Safeguarding Cultural Heritage through Technical and
Organisational Resources Management) is building new technologies and processes to better
protect and preserve Europe’s cultural heritage against the threats of climate change and
natural hazards. In particular, one of the aims of this research work is to realize an
integrated framework and a platform providing tools and services both at macro (global)
and specific level for a more resilient European cultural patrimony (http://www.storm-
project.eu/achievements/platform/).

PreventionWeb is a collaborative knowledge sharing platform on disaster risk reduction
(DRR), managed by the UN Office for Disaster Risk Reduction (UNISDR). The site offers a
range of knowledge products and services to facilitate the work of DRR professionals. In
particular, within the section “Themes”, there is the part dedicated to Cultural Heritage'?,
where the latest additions on the thematic of DDR and Cultural Heritage are promoted.

The main objective of ResCult'? (Increasing Resilience of Cultural heritage) is to enhance
the capability of Civil Protection (CP) to prevent and mitigate impacts of disasters on sites
of Cultural Heritage (CH). This will be carried out through the realization of an integrated
European Interoperable Database (EID) for CH, designed to provide a unique framework
for CP, national Ministries of CH, the European Union (EU), local authorities. Moreover,
ResCult will provide a disaster risk reduction strategy identifying tailored actions and
investments to improve both prevention and resilience capacities.

COORDINATINGforLIFE*? is an ERC funded project, which illustrates the success and failure
of Western European societies in coping with rural hazards and disasters, (1300-1800). It
aims to explain why some societies do well in preventing or remedying disasters through

http://www.storm-project.eu

https://cordis.europa.eu/project/rcn/111456 it.html; https://erc.europa.eu/projects-figures/stories/eu-research-and-
innovation-for-more-resilient-cultural-heritage
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institutional arrangements and others not, thus evaluating organizational capacities of a
society, both in mitigation and recovery.
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HANDBOOKS and TOOLKITS

First Aid to Cultural Heritage

ICCROM and the Prince Claus Fund have published an innovative handbook?!* and toolkit®®
on First Aid to Cultural Heritage in Times of Crisis, created for the various actors involved
in an emergency.

Dissemination resource handbook and toolkit from response to resilience
https://www.iccrom.org/news/pioneering-resource-first-aid-cultural-heritage-now-available

C Ienmadiona G f tha Sy of (;(ri_,D C Il i Sy <€J;E i
Prosaervat R0 the Preservation and Restoration of E:
Fonds Cuiral froperty | C C RO M Fonds cuturalproperty | C CR O M

i o P b Prioca G Fuse fr
Catue ad Geraloswars

FIRSTAID == - FIRST AID
TOCULTURAL TO CULTURAL
HERTAGEIN > HERITAGE IN
TIMES OF CRISIS - N TIMES OF CRISIS

14 https://www.iccrom.org/sites/default/files/2018-10/fac_handbook_print_oct-2018_final.pdf
5 https://www.iccrom.org/sites/default/files/2018-10/fac_toolkit_print_oct-2018_final.pdf
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Emergency Evacuation of Heritage Collections

The publication entitled “Endangered Heritage -Emergency Evacuation of Heritage
Collections”1¢, realized by UNESCO and ICCROM, provides a step-by-step guidance for
evacuating cultural collections under extreme conditions (mainly addressed for CH exposed
to an armed conflict, but applicable also to other situations). It is meant to assist those
communities and institutions, which are trying to prevent the destruction and looting of
cultural objects during a crisis situation.

N[ : n II : International Centre for the Study of _ e
: R i |CCROM

United Nations
cientific .

Endangered Heritage
Emergency Evacuation of Heritage Collections

16 http://unesdoc.unesco.org/images/0024/002466/246684E.pdf
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Reconstruction and Recovery

UNESCO and World Bank recently presented a publication entitled “Culture in City
Reconstruction and Recovery (CURE)”’1’, which offers an enhanced culture-based framework
for city reconstruction and recovery that integrates both people-centered and place-based
approaches.

m' @ wonssmenow POSITION PAPER

B rure

IN ciTY EJEconsTrRuCTION

AND RECOVERY

7 http://unesdoc.unesco.org/images/0026/002659/265981e.pdf
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Making Cities Resilient

The Making Cities Resilient: “My city is getting ready!” is a campaign, which addresses
local risk governance, urban risk and resilience. Launched in May 2010, it will continue
beyond 2020. The Campaign is led by the UNISDR but it is self-motivating, partnership and
city-driven with an aim to raise the profile of resilience and disaster risk reduction among
local governments and urban communities worldwide.

The choice of making cities resilient was driven the fact that “they serve as a nations’
economic engine, being centres of technology and innovation, and are living evidence of
our cultural heritage.”

The campaign produced also a handbook for Local Government Leaders [2017 latest
edition'8], which seeks to support public policy and decision making in implementing
activities to reduce disaster risk and build resilience.

How To Make Cities More Resilient
A Handbook For Local Government Leaders

A contribution to the Global Campaign 2010-2020
Making Cities Resilient — “My City is Getting Ready!”

Bhttps://www.unisdr.org/campaign/resilientcities/assets/documents/guidelines/Handbook%20for%20local%20government%2
Oleaders%20%5B2017%20Edition%5D. pdf
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TOOLS and INITIATIVES

Dissemination and tools against flood hazard

The Loire River Basin Authority has developed three tools for helping to safeguard the

heritage at risk of flooding:
1. An exhibition “Heritage at risk of flooding: protected sites, safeguarded heritage”*°.

PRTRIMIDINE INONDABLE :
BIENS PROTEGES,

HERITAGE PRESERUE

2. A booklet entitlied “Réduction de la vulnérabilité des biens culturels patrimoniaux
sur le bassin de la Loire et ses affluents’?0.

Réduction de la
uulnérabilité aur
inondations

des biens culturels
patrimoniaux

3. A vulnerability self-assessment tool?!, for listing the various issues and developing
tools aimed at limiting the damage wrought by floods as far as possible.

19 http://www.eptb-loire.fr/expo-patrimoineinondable/
20 http://www.eptb-loire.fr/wp-content/uploads/2017/07/Livret_nl_Biens-patrimoniaux.pdf

2L http://autodiagnostic-patrimoine.eptb-loire.fr/
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CH preservation - Citizens involvement

The Italian association “Italia Nostra”, aimed at preserving the historical, artistic and
natural heritage of Italy, has develop a free app for smartphone, called “Lista Rossa” (Red
List), which enable citizens to point out heritage in danger, through pictures, authomatic
georeferentiation and description of the state of conservation. Thanks to this tool, the
association can verify the indicated heritage and eventually intervene.

LISTAROSSA

mediaGEO Viaggi e info locali

H PEGI3

@ 'app & compatibile con tutti i tuoi dispositivi

E Aggiungi alla lista desideri
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STRATEGIES

Mitigation and Adaptation strategies

Italy has produced the National Strategy for the Adaptation to the Climate Changes
(Strategia Nazionale per I’Adattamento ai Cambiamenti Climatici??), which has also Regional
developments, as in Emilia-Romagna Region?3. Both the strategies contains the reference

to the cultural sector exposed to climate changes impact.

X

MINISTERO DELL'AMBIENTE
E DELLA TUTELA DEL TERRITORIO E DEL MARE

Strategia Nazionale di Adattamento ai
Cambiamenti Climatici

Strategia di mitigazione e adattamento
per i cambiamenti climatici
della Regione Emilia Romagna

\ [RegioneEmilia Romagna

a2ambiailclima

Strategla per il
cambiamento climatico
Regione Emilia-Romagna

2 http://www.pdc.minambiente.it/sites/default/files/allegati/strategia_nazionale_adattamenti_climatici.pdf

2 http://ambiente.regione.emilia-romagna.it/sviluppo-sostenibile/temi/strategia-regionale-per-i-cambiamenti-climatici
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