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“Cultural Heritage and Risk: Some European experien  ces”

Eladio FERNANDEZ-GALIANO
Executive Secretary
European and Mediterranean Major Hazards Agreement (EUR-OPA),
Council of Europe

Cultural heritage is a key element of the history and identity of societies,
contributing also to their economy and well being. Disaster reduction, as a tool
of sustainable development, concerns not only the prevention of loss of lives
and property but also the protection of cultural assets and the environment from
natural or technological hazards.

Over the last twenty years, the Council of Europe has been promoting the
reduction of the vulnerability of ancient buildings and historical settings from
earthquakes and other risks. The European and Mediterranean Major Hazards
Agreement (EUR-OPA) counts with a network of 25 specialised Centres, some of
which develop projects and activities on cultural heritage and risks. Certain
topics dealt with concern the assessment of the vulnerability to seismic risks of
monuments, historical settings and archaeological sites, the retrofitting of
historical buildings (engineering and cultural approaches), the use of local
seismic culture for restoration, fraditional seismic fechniques, historical city
centres and risks, archaeology and seismicity, etc.

More than 60 seminars, courses, round tables and workshops have been held
over the past years. Four of the Centres of the EUR-OPA network have been
focusing much of their attention on this subject: the European University Centre
for the Cultural Heritage (Ravello, Italy), the European Centre for Prevention and
Forecasting of Earthquakes (Athens, Greece), the European Centre on Urban
Risks (Lisbon, Portugal) and the European Centre on Vulnerability of Industrial
and Lifeline Systems (Skopje, the former Yugoslav Republic of Macedonia). New
work on cultural heritage and risk under the EUR-OPA Agreement will also cover
the conservation of cultural heritage from climate change risks. Experiences
and plans will be presented at the side event.

The aim of the side event is twofold, to present work on cultural heritage and risk
in Europe and gather ideas for further Council of Europe work in the field.

L

Founded in 1949, the Council of Europe with its 47 member States seeks to develop
throughout Europe common and democratic principles based on the protection of
individuals, democracy and the rule of law. Its main task includes achieving a greater
unity between its members finding common solutions to the challenges facing European
society.

The European and Mediterranean Major Hazards Agreement (EUR-OPA) which currently
counts 25 member States serves since 1987 as a platform for co-operation between
European and Southern Mediterranean countries in the field of major natural and
technological disasters. Its field of action covers the knowledge of hazards, risk
prevention, risk management, post-crisis analysis and rehabilitation.
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PRESENTATION OF TWENTY-FIVE YEARS OF EXPERIENCE AT THE EUROPEAN
UNIVERSITY CENTRE FOR THE CULTURAL HERITAGE (CUEBC)
Eugenia APICELLA, Secretary General,
European University Centre for the Cultural Heritage (CUEBC), Ravello, Italy

The European University Centre for Cultural Heritage - which works within the
European cooperation in the field of protection, conservation and
enhancement of cultural heritage - aims at conftributing, in connection with
national and international competent bodies, to the implementation of a policy
for cultural heritage, with reference to personnel training and specialisation, to
professional code of conduct and to scientific consulting, as well as to the
protection, promotion and enhancement of artistic and historic assets.

The Centre collaborates as a matter of course with professors, researchers and
students from all over Europe, and it acftively promotes the participation of
scientists and students from all European countries. It also co-operates with scholars
from other continents. In particular, it includes a program of activities specifically
designed for countries on the North African and Middle Eastern shores of the
Mediterranean.

The Centre's actions mainly focus on the following sectors:

» Archaeology, history, culture

» Sciences and materials of cultural heritage

« Historical environment and landscape

e Risks and cultural heritage

» Books, libraries and audiovisual assets

» Study, protection and fruition of cultural heritage
* European Observatory on Cultural Tourism

« Computing science and cultural heritage

The presentation will outline the most important actions carried out - or to be
carried out by the Cenfre in the near future - with particular relation to its
engagement in promoting the intercultural reflection on European values, by
means of planning and carrying out several European culture-based projects of
cooperation.

Main activities currently in progress:

- Ravello LAB : follow-up of 2007 edition and planning 2008 activities
Ubiminor, Leonardo project: in progress in cooperation with Quality
Program; Comune di Matera; Quality For; EBNT; CUEBC; Univ. di Bari;
Hellenic ICOMOS; Development Centre of Kalambaka-Pyli S.A.
(KEN.A.KA.P. S.A.); Hellenic Association of Travel Tourism Agencies;
Educational Consulting Community; Consorcio de Turismo de Barcelona;
Fundation Privada Valor Y Arte; Univ. Autonoma di Barcelona; I.M.F.E.
Instituto Municipal de Formacién y Empleo, Ayuntamiento de Granada;
Gazi Universitesi, Ticaret ve Turizm EGitim Fakdltesi ; ITIS Malta



EUROMEDITERRANEAN/CULTURE, Cultural Heritage and development, in
cooperation with Link Campus-University of Malta

PaCE, Culture Programme 2007-2013: project in progress. Organisation of
the start-up meeting (Ravello 23-24/11/2007)

in cooperation with University of Modena and Reggio Emilia, University of
Rome ‘La Sapienza’, University of Bergen, Jagiellionian University of
Krakow, University of Barcelona, European University Cultural Heritage
Center of Ravello

Master Erasmus Mundus “Cultural Heritage management. Knowledge
and heritage conservation to build tomorrow’s culture” - Planning of the
fraining modules “Cultural landscapes management” - “Reftrofitting of
ancient non monumental built-up environment and local seismic culture:
problems, methods, techniques” in cooperation with University of Saint-
Etienne, University of Stuttgart and University of Naples “Federico II”

In Byte Bemolle. Technological innovation and audio heritage, Planning
of the Course “Technological innovation and audio heritage”, and the
Exhibition "FONOGRAFICA. History of the sound’s reproduction from
Edison to the digital"in cooperation with Discoteca di Stato-Museo
dell’ Audiovisivo

Workshop “The quality of the touristic development and cultural heritage.
Institutional and normative systems in comparison”, 24-25 October 2008

Research “European normative frame in relation to cultural tourism”

Euro-Mediterranean meeting “Major hazards and cultural heritage:
preventive strategies”, 27 October - 1 November 2008, in collaboration
with EUR-OPA Major Hazards-Council of Europe, University de Bordeaux
and Réseau FER-PACT
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PROTECTING MONUMENTS AND HISTORICAL SETTINGS
FROM THE NEXT EARTHQUAKE
Eleftheria PAPADIMITRIOU
Prof. Aristotle Univ. Thessaloniki, member of E.P.P.O and E.C.P.F.E.
Linda PELLI
Civil Eng. Msc, Director Earthquake Planning Division E.P.P.O., Deputy Director E.C.P.F.E

Greece is the most prone area of Europe. In our Country the seismic energy
released amounts to half of the total energy of that released in Europe. The
Earthquake is perhaps one of the most destructive contributors amongst other
factors e.g. (Age, Dump, Soil Condition, Atmospheric Pollution, Lack of
Maintenance etc), that cause damages or even collapse.

In order to reduce the scale of destructions, Seismic Risk (SR) in other words the
consequences of a catastrophic earthquake must be minimized. Seismic Risk in
mathematical terms, or else the possibility a large Earthquake occurring in the
area the next T years, is expressed as: Seismic Risk= Seismic Hazard of the Area *
Vulnerability .

Vulnerability expresses the seismic Response of the Monument to seismic event
with unknown characteristics in combination with the degree of uncertainty in
the determination of the constructural characteristics. The random nature of the
seismic loading as well as the random nature of the properties of the monument
that influenceits seismic response, are co-assessed.

Seismic Hazard that is the possibility of a large Earthquake taking place as well
as the time of occurrence in a specific area is one of the three factors that
define the scale of Risk and consequently the expected scale of destruction.

A third factor that confributes to Seismic Risk, are at “Risk Values” of the
Monument in its current status e.g. (human life, historical value, historical
materials and technigques, socio — economic values of elements or infrastructure,
aesthetic value etc.), are almost beyond intervention.

Consequently the reduction of the Seismic Risk to a Monument from a Future
Earthquake is mainly a Factor of reducing its vulnerability.

The presentation deals with the various methods of reducing the vulnerability of
monuments.
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SEISMIC ANALYSIS OF THE AGGREGATES OF HISTORICAL BUILDINGS
Prof.Luiz MENDES-VICTOR
European Cenfre on Urban Risks (CERU), Portugal

The seismic analysis of the building stocks behavior of the Historical Centers has
to be performed taking into consideration the previous studies on the source
locations, soil effects, past seismicity, typologies and spatial aggregations.

To assess the frequency of the natural vibrations of the aggregates, composed
by different aging building, it is necessary to select the adequate technical
information and chosen field methodologies, integrating up-dated GIS data.

Even if, some less known parameters can misjudge the estimated frequency, it is
possible to accept a mixed evaluation (empirical and theoretfical) of the
individual components of the aggregates and consequently promote a valid
assessment for various seismic scenarios.

Goals

Typology buildings characterization.

Natural Vibrations of buildings in the Historical Center of Lagos (HCL), Portugal.
Identification of seismic vulnerable aggregates, for different seismic scenarios,
taking into consideration site effects, soil behavior and the type of aggregation.

Buildings Characterization: Typologies

Label Description Height
Class Characteristic
|height Stories|Meters
C1L Concrete Moment Frame  JLow-rise 1-3 6
1970-1985
C3L Concrete Frame with Low-rise 1-3 6
Unreinforced Masonry Infill ===
C3M alls 19701985 IMld-rlse 4-7 |16
PC2L Precast Concrete Frames [Low-rise 1-3 6
ith Concrete Shear Walls>
1985
RM1L Reinforced Masonry 1-3 6
Bearing Walls with wood or | Low-rise
Metal Deck Diaphragms
URML Unreinforced Masonry Low-rise 1-2 6
Bearing Walls <1775




Natural vibration of the buildings

Structure Type Period (s)(Davidovici,1999) Typology
Unreinforced Masonry (1) T =0,10 (H/LxY2) URML
Precast Concrete 2) T =0,08 (H/LxY2) . [(H/(Lx + H)] PC2L
Y2
Reinforced Masonry T =0,06 (H/LxY2) . [(H/(2Lx + RM1L, C3L, C1L, C3M
Bearing Walls With wood or | H)]¥2
Metal Deck Diaphragms (3)

H= Height (number of stories x 3m ); Lx= width facade

To characterize the building area of HCL an Inquire was performed to get:
» Experimental evaluations of buildings frequency
» Aggregation structure with photos of the front and back facades

Theoretical frequency computed for each aggregate (HZ) by weight averages

The number of homeless and injured people was computed from the percentage of the
number of collapsed buildings with several damages (Coburn and Spence, 1992)

Final considerations

With this work it was possible to characterize the exposed vulnerability of the
aggregates in the Historical Center of Lagos. The localization of the most
susceptible areas of suffering seismic damages in this historical center, was
made using GIS support. Policy decision-makers and population can now design
a more efficient emergency plan.

When preparing the emergency plan it is necessary to pay attention to the
results obtained from the different seismic scenarios, in order to assure the
minimization of damages. For that it is essenfial to promote some
complementary actions, the most important being:

« Education
« Reduction of the Seismic Vulnerability of the exposed buildings.

The minimization of the Seismic Risk can only be achieved if the entire
awareness of the SOCIETY is assured.
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RISK, LOCAL CULTURE OF RISK, DEVELOPMENT
Ferruccio FERRIGNI
European University Centre for the Cultural Heritage (CUEBC), Ravello, Italy

Le fremblement de terre d'lzmit, le glissement de terre de Sarno, l'inondation en
Piémont ont moniré, de maniére dramatique, que les pertes humaines et
matérielles produites par les désastres "naturels" relévent aussi bien du non-
respect des codes que de Iutilisation massive de sites dépuis toujours connus
comme peu sures. Par contre, en Ombrie le code parasismique avait été
respecté. Quand méme, nombre de maisons anciennes, qui avaient été
"renforcées" suivant les prescriptions de loi, ont souffert des dégdats importants.
En Colombie, le fremblement de terre d'Armenia a détruit les quartiers récents,
alors que parmi les édifices réalisés en "bahareque" (une technique
traditionnelle en bambou e terre), seuls ceux qui étaient vides avant le TdT, ou
qui manguaient d'entretien, se sont écroule.

Ces exemples démolissent une croyance autant diffuse que malfondée. Que les
édifices anciens soient les plus fragiles, que les techniques fraditionnelles
d'exploitation et d'utilisation du sol soient dépassées. Mais les édifices et les
technigues qui ont survécus jusqu'a nos jours ne peuvent éfre que ceux qui ont
donné bonne épreuve d'étre efficaces contre les risques locaux. Dans les
régions frappées régulierement par les désastres naturels, peut étre devenu
historique juste ce qui était compatible avec I'environnement. Dans les zones &
risque, une culture locale une combinaison de connaissances techniques et de
comportements cohérents, apte & protéger personnes et biens contre les
risques locaux, ou a en réduire l'impact — doit étre enracinée, forcément

Certes, aujourd'hui il y a des codes parasismiques, des prescriptions de loi mais,
en général, codes et prescriptions refletent des modeéles théoriques, le plus
souvent ils ignorent les techniques constructives traditionnelles, presque toujours
ils interdisent de les utiliser. Bref, ils détruisent les connaissances anciennes sans,
pour autant, devenir "culture". En outre, les codes peuvent étre appliqués aux
édifices a construire. Le probleme de protéger tout ce qui a été réalisé avant
l'adoption généralisée des codes, reste sans solution. En Italie les logements
réalisés avant le code parasismique représentent le 63% du patrimoine habitatif,
ailleurs le pourcentage n'est pas si différent.

La non-application aussi bien des codes que de regles locales attestées, le
mangue d'entretien, les "renforcements" réalisés en utilisant des technique
modernes — en soi efficaces, mais qui altérent de maniére irréversible la réponse
dynamique de I'édifice — sont trois volet d'un seul proces: la perte progressive de
celle qu'on pourrait définir comme |a "Culture Locale du Risque" (CLR).
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Récupérer la CLR pas seulement pourrait rendre les élus et les maitres d'ceuvre
plus respectueux des codes et des regles locales, il pourra les fortifier faces aux
demandes des propriétaires, les aiderait & éviter les transformations
dangereuses, a réaliser celles les plus adaptes aux caractéristiques du systeme
local communauté-territoire, @ mettre en route des programmes d'entretien
systématique du territoire. En outre, réduire la vulnérabilité des édifices et du
territoire au travers de la récupération de la CLR demande l'exploitation des
ressources locales, impligue la remise en valeur des techniques traditionnelles,
utilise des procédures & haute intensité de ftravail. Une action de
développement locale durable pourrait donc se nourrir d'un programme
systématique d'entretien du territoire.

L'entretien du territoire basé sur la récupération de la CLR n'engendre pas
seulement le renforcement de lidentité culturelle de la communauté qui a
adapté ce territoire a ses besoins, mais aussi la tutelle du paysage, la sélection
des transformations compatibles, la protection contre les désastres naturels et,
last but not least, peut étre inclue dans des programmes de développement
local durable. Dong, il s'agit d'une action polyvalente, qui demande, pourtant,
une approche et une méthodologie que ne sont pas assez diffus. En tout cas,
qui sont encore d tester.

Par ailleurs, les risques étant différents de site a site, les regles des CLR souvent
sont trés proches. Une opportunité pour réaliser des actions transnationales.

Les études d'économie du territoire réalisées par des groupes de recherche de
quelques-unes des Universités italiennes peuvent aider & systématiser la
thématique et & définir les criteres, les méthodes et les politiques les plus
efficaces par rapport aux caractéristiques des systemes locaux. Les expériences
et les programmes réalisés par des institutions locales italiennes peuvent faire
mieux connaitre les problémes et les acquis positifs en ce domaine. La politique
de Coopération Décentrée mise en route par le Ministére des Affaires
Etrangéres d'ltalie; le service EDINFODEC, que I'Office des Nations Unies pour le
Support aux Projets (UNOPS), une structure de connexion avec le Programme
de Développement Humain & niveau Local (PDHL); les programmes et les axes
d'intervention de la Communauté Européenne (DG VI, Direction Générale pour
la Coopération Décentrée e le Développement; DG |, Relation Extérieures)
donne le cadre institutionnel dans lequel une coopération méditerranéenne —
finalisée & réaliser des interventions de prévention des risques, basées sur
I'entretien du territoire et sur la récupération des CLR- pourrait se dérouler.

Le but étant d'aborder le theme des principes, des problémes et des
potentialités de I'entretien du territoire historique comme action polyvalente de
tutelle des documents environnementaux et culturels, de prévention des
désastres, de développement local durable.
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ON-GOING INITIATIVES TO ASSESS THE IMPACT OF CLIMATE CHANGE ON
CULTURAL HERITAGE
Roger-Alexandre LEFEVRE
Professor Emeritus, University Paris Xll, Créteil, France
lefevre@lisa.univ-paris12.fr

Key-words: Built Cultural Heritage, UNESCO Policy, EC Research Programmes, Mapping

According to the Fourth Assessment Report (IPCC, 2007) of the
Intergovernmental Panel on Climate Change (IPCC), the temperature of the
Earth’s surface has risen by 0.74 °C since the late 1800s and it is projected to
increase by another 1.1 to 6.4 °C by the year 2099. The sea level rose on
average by 10 to 20 cm during the 20th century and an additional increase of
18 to 59 cm is projected by the end of the current century. That clearly means
Venice could be flooded by “Acqua Alta” two times a day all the year round.
This emblematic example illustrates the need of urgent measures of mitigation
and adaptation of the Cultural Heritage to Climate Change by means of
strategic policy, research and training.

The national and international organisations dealing with the Climate Change
are numerous, but those dealing with the interactions between Climate Change
and Cultural Heritage are scarce.

At the international level the most involved organisation is probably the World
Heritage Centfre of the UNESCO in Paris. The Report n°® 22 (UNESO, 2007a) follows
a qualitative approach by climatic factors interacting with the Cultural Heritage:
atmospheric moisture and rain change; temperature change; sea level rises;
wind; desertification; climate and pollution acting together; climate and
biological effects. The physical, social and cultural impacts on Cultural Heritage
are listed in detail. This Report was completed by a Policy Document (UNESCO,
2008), which touches on synergies between conventions on the issue;
identification of future research needs in this areaq, legal questions on the role of
the World Heritage Convention with regard to suitable responses to Climate
Change, and linkages to other UN and international bodies dealing with the
issues of climate change. The publication “Case Studies on Climate Change
and World Heritage” (UNESCO, 2007b) contains the assessment of the impacts
on some World Heritage sites in Europe: the City of London, Venice and its
Lagoon, the historic centres of Cesky Krumlov and Prague.

At the European level, the European Commission funded an important project in
the frame of its 6 PCRD: “Global Climate Change Impacts on Built Heritage
and Cultural Landscapes” (“Noah’s Ark” Project, 2003-2007). The methodology
consists in a quantitative approach combining climatic factors and properties of
the materials of the Cultural Heritage. Two deliverables are of a paramount
interest: the “Vulnerability Atlas” and the “"Guidelines”.
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The “Vulnerability Atlas” of the “Noah’s Ark” Project contains 22 thirty-
year mean value maps for recent past (1961-1990), near future (2010-2030) and
far future (2070-2099). These maps use climate parameters extracted from the
General Climate Model (HodCM3) and the Regional Climate Model (HadRM3)
of the Hadley Meteorological Centre (UK). They consist in:

« 6 Climate maps: climate change is mapped in terms of the
traditional climate parameters relevant to Cultural Heritage (e.g.
annual precipitation, frost);

» 4 Heritage maps are obtained by combining climate parameters
with the aim of producing specific heritage climatologies (e.g.
wet-frost cycles, consisting in rain followed by intense freezing);

6 Damage maps based on damage and dose-response functions
(e.g. surface recession of carbonate stones, metal corrosion);

e 6 Risk and multiple-risk maps show areas of increasing/decreasing
for one or more deterioration processes of materials in different
regions of Europe.

The "“Guidelines” of the “Noah’s Ark” give to different user groups
adaptation strategies for Cultural heritage management in the face of climate
change. These adaptation strategies should enable heritage stakeholders,
owners and curators of historic buildings and collections, public policy-makers
and national heritage organisations to contemplate future climate change
pressures. They offer the potential to balance catastrophic climate impacts of
extreme events with more pervasive and subtle long-term effects.

At the national level, the Centre for Sustainable Heritage of the University
College London is the most involved in the problematics of Climate Change
and Cultural Heritage which produced two important reports (Cassar, 2005;
Cassar & Hawkings, 2006) the matter of which was integrated in the different
publications of the UNESCO-World Heritage Centre and was the basis of the
Noah's Ark Project.

Specific activities of training on the topic are not enough developed and are
delivered at the fime only by the European University Centre for Cultural
Heritage of Ravello (Italy) (http://univeur.org).
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