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Risk Assesment and sustainable protection of 
Cultural Heritage in changing environment

IPCC, 2014: Climate Change 2014: Mitigation of Climate Change. Contribution of Working Group III to the Fifth Assessment. Report of 
the Intergovernmental Panel on Climate Change [Edenhofer, O., R. Pichs-Madruga, Y. Sokona, E. Farahani, S. Kadner, K. Seyboth, A. 
Adler, I. Baum, S. Brunner, P. Eickemeier, B. Kriemann, J. Savolainen, S. Schlömer, C. von Stechow, T. Zwickel and J.C. Minx (eds.)]. 

Cambridge University Press, Cambridge, United Kingdom and New York, NY, USA.

Contract EAC-2016-0248
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PROJECTS ON IMPACT OF NATURAL MAN-
MADE DISASTERS ON CULTURAL HERITAGE

• Lack in observation data: monitoring is necessary for correlating
damage with climate and its change

• Need of model downscaling in space and time 

• Improvement of damage functions for producing future 
scenarios (quantitative evaluation, indicators etc. )

• Lack in scenarios for complex systems, i.e. urban centres, 
archaeological sites. Existing scenarios mostly refers to materials

• Lack of exhaustive multi-risk scenarios

• Need of long-term view measures and strategies 

• Need of early warning system for disasters specifically 
addresses to CH safeguard (encouragement of citizens 
involvement)

• Need of focusing on preparedness, measures are mainly  
based on response to emergency situations

Contract EAC-2016-0248
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RESILIENCE STRENGTHENING AND RISK 
MANAGEMENT – INTERNATIONAL LEVEL

The disaster risks for the cultural heritage was mentioned for the first time, in
section 3, “Use knowledge, innovation and education to build a culture of safety
and resilience at all levels”, “Key activities”.

Hyogo Framework for 
Action 2005 – 2015 

Presented by UNESCO and approved by the World Heritage Committee in
2007 . According to the five main objectives defined by the Hyogo Framework
for Action, the priority measures of the Strategy have been structured.

Strategy for Risk 
Reduction at World 
Heritage Properties 

The new international Disaster Risk Reduction policy includes important
references for the protection of culture and heritage from disaster risks.

Sendai Framework 
2015 – 2030
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RESILIENCE STRENGTHENING AND RISK 
MANAGEMENT –NATIONAL/LOCAL LEVEL

National Climate Change Adaptation - Emerging Practices in Monitoring and
Evaluation, the French National Adaptation Strategy, adopted in 2006, identifies four
overarching goals to be considered in national planning processes. The 4th is to preserve
French natural heritage. Plan national d’adaptation de la France aux effets du
changement climatique 2011 – 2015.

In 2014 three technical-scientific documents were published supporting the “Strategia
Nazionale di Adattamento ai Cambiamenti Climatici (SNAC)” adopted by the Ministry
of Environment and including cultural heritage as one of the priority sectors.

ITALY

FRANCE

Stones/Bricks/Mortars

(Out)

• Surface Recession
• Blackening/ Soiling
• Thermal Stress
• Frost Weathering
• Salt Crystallization
• Biodegradation

Wood

(In/Out)

• Mechanical Damage
• Fungal Growth

Metals

(Out)

• Corrosion (T+SO2, 
Steel/Bronze)

• Corrosion (T+Cl-,
Zinc/Lead/Cupper)
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PARTNERS

• Institute of Atmospheric Sciences and Climate
National Research Council of Italy (ISAC-CNR)

• Institute of Theoretical and Applied Mechanics
of the Czech Academy of Sciences (ITAM)

• Danube University Krems (DUK)
• Bielsko-Biala District (BBD)
• Regional Development Agency Bielsko-Biala

(ARRSA)
• Municipality of Ferrara (MUF)
• Municipal District Praha-Troja (TROJA)
• Government of Baranya County (GBC)
• City of Kastela (COK)
• Municipality of Kocevje (MOK)
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OBJECTIVES

Programme specific objective
3.2 - To improve capacities for the sustainable use of cultural heritage and
resources

ProteCht2save main objective: Improved protection, management and 
sustainable use of CH, as well as its valorization in a changing environment 
by:
• Promoting the share of experience on critical elements in the resilience and 

risk management of CH
• Development of:

 ICT solutions (inventory and maps) for risk management and protection 
of CH in Central Europe

 tools (decision support tool, best practices manual, handbook on 
transnational rescue procedures) with practices/strategies on disaster 
resilience of CH

 transnational, regional and local strategies to favour plans adoption
• Pilot testing and implementing by active involvement of Municipalities



TAKING COOPERATION FORWARD 9

PROJECT STRUCTURE
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OBJECTIVES

ProteCHt2save specific objectives

• Defining risk areas for an improved protection and sustainable use of CH 
in Central Europe susceptible to disasters and climate change impacts. 

• Determining critical elements for CH vulnerability in the resilience and 
risk management process.

• Setting up of transnational best practices and common strategies for 
sustainable use and protection of CH to be integrated in joint action 
plans in a changing environment.

Extreme Events
Flood

Heavy Rain
Drought periods (Fire)

Cultural Heritage 
Categories

Monumental complexes with 
related collections located in 

urban areas  
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THEMATIC WORK PACKAGES T1–T4 

WP T1
Identification of Risk Areas and Priorities
08. 2017 –11. 2018

WP T1
Identification of Risk Areas and Priorities
08. 2017 –11. 2018

WP T2
Cultural Heritage Vulnerability in Emergency Situations
10. 2017 –12. 2018

WP T2
Cultural Heritage Vulnerability in Emergency Situations
10. 2017 –12. 2018

2017

WP T3
Elaboration/Implementation of Plans for Cultural 
Heritage Protection in Emergency Situations
11. 2018 –11. 2019 

WP T3
Elaboration/Implementation of Plans for Cultural 
Heritage Protection in Emergency Situations
11. 2018 –11. 2019 

WP T4
Elaboration/Implementation of Plans for Cultural 
Heritage Protection and Safeguarding in Emergency
06. 2019 –06. 2020

WP T4
Elaboration/Implementation of Plans for Cultural 
Heritage Protection and Safeguarding in Emergency
06. 2019 –06. 2020

2017 2018 2018 2018 2019 2019 2019 2020 2020

9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 67 8
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Climate models and downscaling

Regional Climate 
Models (RCMs)

Statistic/Stochastic 
Downscaling

10‐50 
km

1 km

Bias 
correction

Euro‐CORDEX (Coordinated Downscaling Experiment ‐
European Domain) RCMs 
‐ 0.11° lat‐lon resolution (~12 km)
‐ Historical and future simulations
‐ Two future scenarios (RCP4.5 and RCP8.5)

General Framework ProteCHt2save

Station based reference dataset E‐OBS (25 km), used for 
correcting the temperature and precipitation provided by 
the RCMs.

Use of the RainFARM downscaling 
technique: temperature and 
precipitation downscaling with 
orographic correction

12 km 1 km

1 km

historical

future
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CLIMATE DATA, DOWNSCALING AND 
ANALYSIS TOOLS
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PILOT SITES

Flood events in large basin

Fire due to drought

Extreme events of heavy rain

7 pilot actions will be conducted 
linked to climate change and 
variability associated with 
hydrometeorological and climate 
extremes

Monumental Complexes/Museums

Preparedness strategies
Evacuation in emergency 
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PILOT SITES

Preparedness strategies for monumental complexes in 
historic city centres

Pécs, HU – heavy rain

Troja, CZ – flood

Krems-Stein, AT – flood/fire
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PILOT SITES

Evacuation plans in emergency phase in museums at historic
buildings

Biesko-Biala, PL –
flood/heavy rain

Kastela, HR – sea flood

Kocevje, SL – flood
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