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CHAPTER 1

GENERAL BACKGROUND, KEY CONCEPTS AND STATE OF THE A RT.

Introduction.

The necessity to develop some teples, methods and procedures aimed at
promoting new policies for natural risk preventigacusing on seismic risks) at the
national and European level has been the origiNARPIMED project considering
the existing procedures for risk prevention in thk participating countries (Spain,
Italy and Greece).

Over the last years, it can be observed a growmgact of natural hazards on
the Euro-Mediterranean countries caused by anasectvulnerability and exposure of
people and assets to natural hazards in theserim®sunthe growing concentration of
people and economic activities in conurbations, itfeeease in the use of bad land
(including reclaimed lands) due to an inadequaté-lase zoning and planning, a fast
industrial development, environmental degradatizshan expansion and infrastructure
construction with inadequate construction standaadd an insufficient level of
disaster risk prevention and preparedness are sintlee inter-linked factors that
increase their vulnerability.

The natural risk prevention is an important needth and more pressing in
the Mediterranean region where threaten naturahgrnena are more abundant and
their vulnerability to natural disasters is higkigan other European regions.

Thenatural risk preventions seen in this work as all those activities whselm
be taken to avoid or to alleviate the effects ofurel hazards or to reduce futures
losses, whether in terms of human casualties osipalyor economic losses.

Generally speaking, risk is the chance of loss gay, economic, and
societal). Risk management is the public procesdeaiding what to do when risk
assessments indicate that an unacceptable rists €klays, 200%) Following Hays
proposal, an adequate risk management encompabseése< and actions for the
stakeholders (communities, businesses, organiztiand individual citizens) that
include: public policies on prevention, preparednesmergency response, and
recovery and reconstruction, individually and ccfileely designed to:

1. Stop increasing the risto people, buildings, and infrastructure that fatu
construction and urban development will place sl to natural hazards.

2. Start decreasing the ridlo people, organizations, businesses, buildingd, a
infrastructure already placed at risk to future unat hazards by the
vulnerabilities of past urban development.

! NARPIMED. Natural Risk Prevention in Mediterranean Countries is an European project, EC DG Environment, N
070401/2008/507838/SUB/A3

% Hays, W. (2001). Building technical and political capacity for seismic risk reduction. International Workshop on
Disaster Reduction, 19-22 August 2001, Reston, VA, pp. 18.
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3. Continue planning and implementingays to respond to and recover from
the occurrence of natural disasters, including poebability extreme events that could
cause a severe impact on the people, environmehsacio-economic activities of
individual communities and the nation.

Progress in natural risk reduction has been sutistasiue to increasing of
scientific and technical capabilities but yet thestcof natural hazard impact is still
rising, and the number of fatalities does not deseethe same in all places. In this line,
it is important reduce the large variability in tla@plication or enforcement of
prevention measures in different countries and ttvaace and communicate
knowledge on hazard prevention and on disastemapeepess, response and recovery.

This manual is aimed at providing policy guidancehe field of natural hazard
prevention and natural disaster risk reduction unoEMediterranean countries and has
been developed under the auspices of the EC DGrdtmaent, into the European
project NARPIMED.

From disaster-driven to prevention and reiduactof risk: Worldwide
initiatives in Disaster Risk Reduction (DRR).

The risk to life from natural hazards (Coburn ameéi&e, 2002)is increasing
in hazardous regions due to an increasing vulnigsabd natural disasters, mainly in
developing countries, and particularly in fast gimyvareas. It is well-known that
prevention is better than cure. Risk can be redungdsting in the vulnerability
reduction of elements at risk and strengtheningsiés preparedness and response
before a severe hazard takes pld2msaster Risk Reductio{DRR) is a systematic
approach to identifying, assessing and reducingities of disaster. It aims to reduce
socio-economic vulnerabilities to disaster as veslldealing with the environmental
and other hazards that trigger them.

The main objective of thimternational Decade for Natural Disaster Reduction
(IDNDR 1990-1999) was to save lives and to reduce the enormous |sanik
economic cost of the natural risks but his greatess was to increase awareness of
the great importance of disaster reduction adkieve a relevant shift from disaster-
driven to disaster risk reductiancreasing global protection culture.

When it drew to an end, the IDNDR was replaced aodtinued by the
International Strategy for Disaster ReductigfSDR). The Member States of the
United Nations adopted the ISDR and established lRESDR secretariat in 2000.
This strategy called for interdisciplinary involvent to coordinate, guide and
implement DRR with development partners working diose coordination with
disaster management institutions. The UN'’s Intéonal Strategy for Disaster
Reduction (UN/ISDR) was designed to proceed frootgmtion against hazards to the
management of risk through the integration of rigduction into sustainable

% Coburn, A. and R. Spence (2002). Earthquake protection, John Wiley & Sons publisher, 420 pp doi:
10.1002/0470855185)-

“* The General Assembly of the United Nations designated the 1990's as the International Decade for Natural Disaster
Reduction (IDNDR) (On 11 December 1987 at its 42nd session). The basic idea behind this proclamation of the
Decade was and still remains to be the unacceptable and rising levels of losses which disasters continue to incur on
the one hand, and the existence, on the other hand, of a wealth of scientific and engineering know-how which could
be effectively used to reduce losses resulting from disasters.
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development. The ISDR systensupports national policies and coordination
mechanisms, facilitates regional and internatiomalordination, stimulates the
exchange of good practices, reviews and documentggss towards implementation
of the HFA Hyogo Framework for Action 2005-201&nd produces practical tools to
help policymakers and decision makers promote amudeiment disaster risk reduction
measures in their respective countries and regibms.UN-ISDR is the focal point in
the UN System which promotes links and synergi¢edsen, and the coordination of,
disaster reduction activities in the socio-econgnfiaumanitarian and development
fields, as well as supporting policy integration.

The ISDR definesDisaster Risk Reduction(DRRY as: 'Actions taken to
reduce the risk of disasters and the adverse inspa€tnatural hazards, through
systematic efforts to analyse and manage the canfsdssasters, including through
avoidance of hazards, reduced social and econominevability to hazards, and
improved preparedness for adverse eventa short, disasters can be reduced
implementing adequate strategies (Figure 1.1).

In the Declaration of Madrid(2003) it was emphasized that Disaster Risk
Reduction is one central element of sustainableeldpment and the associated
integrated disaster risk management is a primaggamsibility of governments. Such
risk management should be based on a holistic apprdo risk prevention and
reduction combining scientific knowledge, vulnetipi assessment and the
competencies of disaster managers. Furthermoregiviiesociety, the private sector,
including insurance companies, experts and academsa be fully involved.

At the second World Conference on Disaster Redudtgld in Kobe, Japan, in
2005, the international community adopted a 10-yP&R strategy, theHyogo
Framework for Action 2005-2015(HFA) (Building the Resilience of Nations and
Communities to Disastersn order to promote a strategic and systematpraarh to
reducing vulnerabilitiesand risks to hazards. The HFA sets out three giagpals
and outlines five priorities for action, which cowbe main areas of DRR (see Figures
1.1 and 1.2).

The IDNDR, the ISDR and the HFA have establishethatinternational level
a global approach to DRR in its political, sciestdnd socio-economic dimensions.

The Hyogo Framework for Actionpoint out specific gaps and challenges
identified from the review of progress made in iempknting the Yokohama Stratégy
The HFA emphasizes that disaster risk reductioa tentral issue for development
policies, in addition to being of interest to vaso science, humanitarian and
environmental fields.

® The term ISDR system means the various international, regional and national bodies, platforms, programmes and
mechanisms expressly established to support the implementation of the ISDR and the HFA. (See www.unisdr.org
for more information).

® UN/ISDR. Terminology on Disaster Risk Reduction (2009). @efinitions of terms used in disaster risk reduttiplease see:

http://www.unisdr.org/eng/library/UNISDR-terminolp@009-eng.pdf

" Declaration of Madrid. Conclusions and Recommendations of the Euro-Mediterranean Forum on Disaster Reduction.
Madrid (Spain) 2003. 4 pp

8 UN-ISDR Hyogo Framework for Action 2005-201Building the Resilience of Nations and Communitie®isasters 18-22

January 2005, Kobe, Japan. It can be downloaded the ISDR website atvww.unisdr.org/hfaFor a complete list of HFA focal

points within the European geographical context$&88SDR secretariat websiteww.unisdr.org/europe

® Review of the Yokohama Strategy and Plan of Action for a Safer World (A/CONF.206/L.1).
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Disasters undermine development achievements, ierfgbing people and
nations. Without serious efforts to address disdsigses, disasters will become an
increasingly serious obstacle to the achievementhef Millennium Development
Goals (UN/ISDR 2007). The five main areas considlevere the followings:

(a) Governance: organizational, legal and polieyrfeworks.

(b) Risk identification, assessment, monitoring aady warning.
(c) Knowledge management and education.

(d) Reducing underlying risk factors.

(e) Preparedness for effective response and regover

The World Conference on Disaster Reductioadopted fivepriorities for
action (Figure 1.2) that providdandmark guidance on reducing disaster risk and the
impacts of disasteror global application and therefore useful also the European
region. These priorities for action transferredn® needs of EU are the followings:

1. Make Disaster Risk reduction a PriorityEnsure that disaster risk reduction is a
national and a local priority with a strong instttanal basis for implementation.
This means that European countries must developcypolegislative and
institutional frameworks to promote national, rewib and local mechanisms;
resources allocation and community participatiodigaster risk reduction.

2. Know the Risks and Take Actioridentify, assess, and monitor disaster risksl
enhance early warningDisaster risk arises when hazards interact witlisizal,
social, economic and environmental vulnerabilitiese knowledge of the hazards,
the vulnerabilities to natural hazards of the eletmeat risk and their temporal
change is an appropriate approach for reducingevabilities and risks to hazards.
Consequently, it is necessary to assess hazamkrability and risk at national and
local level followed by dissemination of the resuld decision-makers, the public
and populations at risk. Countries must supportittfiastructure and scientific,
technological and technical capacities for monitgrhazard and risk purposes and
develop early warning systems to forecast natural eelated hazards, where
possible. National and local institutions shouldwe®e that early warning systems are
well integrated into governmental policy and demsmaking processes and
emergency management systems.
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Sustainable development context
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Expected outcome, strategic goals and priorities for action 2005-2015

Expected Outcome
The substantial reduction of disaster losses, in lives and in the social,
e and envirenmental assets of communities and countries

Strategic Goals

The integration of disaster risk reduction The development and strengthening of The systernatic incorporation of risk reduction
into sustainable development policies institutions, mechanisms and capacities to approaches into the implementation of emergency
and planning build resilience to hazards preparedness, response and recovery programmes

Priorities for Action
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Figure 1.2 Diagram of the Hyogo Framework for Action 2005t80(courtesy of
UN’s International Strategy for Disaster Reduction)

3. Build Understanding and Awarenessise knowledge, innovation and education to
build a culture of safety and resilieneg all levels.To substantially reduce natural
risks it is relevant that people are well informaad motivated to take action to
reduce risks and build resilience. To achieve gloial requires the dissemination of
easily understandable information on disaster riaksl protection to citizens,
especially those living in high-risk areas, theuson of this knowledge in schools
and the development of training and learning pnognas in disaster risk reduction
targeted at specific sectors such as developmemingets, emergency managers,
local government officials, etc.

4. Reduce Risk Reduce the underlying risk factor®isaster risks must be
appropriately addressed in sector development pigrend programmes as well as
in post-disaster situationg herefore,structural measuregengineering measures
and construction of hazard-resistant and protedtimectures and infrastructure) and
non-structural measuregoolicies, awareness, knowledge, methods and opgrat
practices,...) on disaster risk reduction must beorporated intopre-disaster
processesnainly those related to land-use planning and rotéehnical measures
(building codes, standards, rehabilitation and metroiction practices) and also in
post-disaster process@s order to develop more resilient physical, sh@aonomic
and environmental capacities during the recovegsph
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5. Be Prepared and Ready to A&trengthen disaster preparednefes effective
response at all levels. At times of disaster, ingpand losses can be substantially
reduced if authorities, individuals and communitieshazard-prone areas are well
prepared and ready to act and are equipped witlkribe/ledge and capacities for
effective disaster management. Thus, a set oftdisask reduction activities such
as risk management, coordination between actosastlir preparedness, updating
emergence plans, or active participation of relegsakeholders should be enhanced
or strengthened at national, regional and locadlkev

Disaster risk reduction (DRR)is the conceptual framework of elements
considered with the purpose of minimizing vulneliibs and disaster risks throughout
a society in order to avoid (prevention) or to firfmitigation and preparedness) the
adverse impacts of hazards, and facilitate sudilnaevelopment. DRR is a
systematic approach to identifying, assessing addaing the risks of disaster. It aims
to reduce socio-economic vulnerabilities to disasie well as dealing with the
environmental and other hazards that trigger them.

Disaster risk reduction is a cross-cutting and glemissue. It requires political
and legal commitment, public understanding, sdientiknowledge, -careful
development planning, responsible enforcement dtipe and legislation, people-
centred early warning systems, and effective disapteparedness and response
mechanisms. A multi-stakeholdeédational Platform™ for DRR can provide or
mobilize the combined knowledge, skills and resesircequired for DRR and their
mainstreaming into development policies, plannimgl gprogrammes UN/ISDR.
2007).

Disasters are first and foremost a local phenomebocal communities are on
the frontlines of both the immediate impact of aadter and the initial, emergency
response, which, experience has shown, is crudalshving the most livés
Consequently, from the regional to the municipakleLocal GovernmentgLGUs)*
have a key role to play in reducing disaster risk&l vulnerabilities. The local
government is the first responder, and the oneoresble for community development
and sustainable disaster risk reducfioRisk reduction at the local level depends on
good local governance, particularly in politicattg#on-making, formulation of policy,
and enforcement relating to land use planning, leégty controls, zoning, and
construction standards.

19 Disaster Risk Reduction (DRR) is a broad and relatively new concept. There are different definitions of the term in
the technical literature but it is generally understood to mean the broad development and application of policies,
strategies and practices to minimise vulnerabilities and disaster risks throughout society.

1 National Platform for DRR. It can be defined as a multi-stakeholder national mechanism that serves as an advocate
of DRR at different levels. It provides coordination, analysis and advice on areas of priority requiring concerted
action.

12 UN/ISDR. 2007. Guidelines. National Platforms for Disaster Risk Reduction UN/ISDR-03-2007-Geneva, Switzerland,
18 + vi pp.

3 Margareta Wahlstrém in Foreword of Building Disaster Resilient Communities: Good Practices & Lessons Learned
Geneva, June 2007

 Term to describe governments of urban and rural communities of different size and level (regional, provincial,
metropolitan, cities, municipalities, townships and villages).

!5 Local Governments and Disaster Risk Reduction. Good Practices and Lessons Learned. Published by the UNISDR
Geneva, Switzerland, March 2010.
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The age-old challenge that still exists with mdagal (and some national)
governments, is to change the mindisitbm disaster response to disaster reduction
and preparednessThe IDNDR prompted a major conceptual shift fromsadter-
driven to disaster reduction underscoring the @lucle of human action.

Definitions of key DRR concepksazards, Vulnerability, Risk, Disaster,
Mitigation, Prevention, Protection, Resilience.

The ISDR defines three key concepts, namely nabazards, vulnerability and
risk. Other terms such as disaster, mitigationygméon, protection or resilience (and
others listed in Annex 1) are central in DRR. Itnigortant to think about what these
mean before using the tables of characteristicss Will mainly use definitions
provided by UN/ISDR, Terminology on Disaster Ris&dRction, 2009.

Hazard A dangerous phenomenon, substance, human activtiynalition that
may cause loss of life, injury or other health irmisa property damage, loss of
livelihoods and services, social and economic g¢isam, or environmental damage
Hazards can include latent conditions that mayesgmt future threats and can have
different origins: natural (such as earthquakesgaroc activity, landslides, tsunamis,
tropical cyclones and other severe storms, torredod high winds, river floods and
coastal flooding, wildfires and associated hazeyudht and sand/dust storm) or
induced by human processes (environmental degoedatid technological hazards),
sometimes acting in combination. In technical sg#j hazards are described
guantitatively by the likely frequency of occurrenaf different intensities for different
areas, as determined from historical data or s@ieanalysis (UN/ISDRTerminology
on DRR, 2009).

Vulnerability to natural hazards is a function of human actamd behaviour.
It describes the degree to which a socio-econorystem is either susceptible or
resilient to the impact of natural hazards andteeldaechnological and environmental
disasters. The degree of vulnerability is determhibg a combination of several factors
including hazard awareness, the condition of humeiiements and infrastructure,
public policy and administration, and organizedliags in all fields of disaster
management. Poverty is also one of the main caafseslnerability in most parts of
the world.

A natural disasteris when a natural hazard causes a serious disrupfithe
functioning of a community or a society involvingidespread human, material,
economic or environmental losses and impacts, wigxbeeds the ability of the
affected community or society to cope using its a@sourcesDisaster impactsnay
include loss of life, injury, disease and other atege effects on human physical,
mental and social well-being, together with damemgproperty, destruction of assets,
loss of services, social and economic disruptiahemvironmental degradation.

18 Mindset means the understanding, the awareness and current way of understanding and doing things.
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Thenatural disaster riskis the potential natural disaster losses, in liveslth
status, livelihoods, assets and services, whickdaoecur to a particular community or
a society over some specified future time peridds Tefinition reflects the concept of
disasters as the outcome of continuously presemittons of risk. The evaluation of
natural disaster risk is the probability of a natuttisaster occurring. This evaluation
includes vulnerability assessment and impact ptedi¢aking into account thresholds
that define acceptable risk for a given society.

Mitigation:. The outright avoidance of adverse impacts of hazard! related
disasters. It expresses the concept and intenti@ompletely avoid potential adverse
impacts through action taken in advance such astieartion of dams or embankments
that eliminate flood risks, land-use regulationattdo not permit any settlement in
high-risk zones, and seismic engineering desigasehsure the survival and function
of a critical building in any likely earthquake.

Prevention.First at allthe Prevention of natural riskcan bedefined asthe
prevention, reduction and repair of any potentiateat and damage to people life,
property, environment and society as a hole by nahtdisasters.Nevertheless, there
are several understandings of the natural risk gméan concept. Generally all
consider prevention such us those activities aots teeferred to reinforce buildings,
facilities and response systems to reduce futussel® due to the effects of natural
hazards. This is similar in meaning to the wellskndisaster Risk Reductiolhese
approaches generally consider the following toolde part of risk prevention: Risk
mapping, Spatial planning, Building codes, Educatemd awareness, Emergency
plans and exercises, Development and exchangesbpleetices.

A more widely meaning should be all those actigitidealing with the
protection of life, property and livelihoods frorhet destructive power of natural
hazards. Furthermore, it is patent that there aeyndifferentprevention perceptions
among the different stakeholders involved in theués Thus,Civil Protection
initiatives and strategies have been traditionally focusedbetter preparedness in
order to respond to emergencies. Thus, initiatsteh as risk mapping, Early Warning
Systems (EWS), information to the public, awarersss$ capacity building have been
promoted by Civil Protection because they are afuar efficient disaster response.
These initiatives are especially centred on shod weery short terms. Whereas the
interpretation of disaster prevention habituallys Heeen rooted in a civil protection
understanding other longer termed views, (e.g.ehosm environment areas), with
more emphasis on adaptation and on thematic isseegadually gaining momentum.
In this line, spatial planning based on hazard rrgnbuilding codes based on hazard
assessment and strengthening of existing buildimd) iafrastructures are usual long
term approach to natural risk prevention.

As regards to give different meaning to the sammeept put in evidence by the
2005 EUROPA study (and also by the study aforeroeatl), it was given an outline
of the different meanings of prevention:

* In environmental law prevention essentially concerngeasures taminimise
risk exposure.
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* In civil protection prevention involvescrisis management preparedness
measure®r pre alerts and/alert measures$o prevent accidents from degene-
rating into crises omeasures to limit damaging effects

Finally, thenatural risk preventionis all those activities which can be taken to
alleviate the effects of natural hazards or to cedwtures losses, whether in terms of
human casualties or physical or economic lossess,Tthe natural risk prevention
must include human, financial, social and admiatste aspects of reducing natural
hazard effects.

Protection.The term earthquake protection refers to the stape of all those
activities which can be taken to alleviate the @feof earthquakes, or to reduce future
losses, whether in terms of human casualties osipailyor economic losses. The term
is similar in meaning to the more widely used ezpien earthquake risk mitigation,
although this usually refers primarily to intervients to strengthen the built
environment, whereas earthquake protection is taenclude the human, financial,
social and administrative aspects of reducing gagke effects (Coburn and Spence,
2002).

Resilience.Many attempts have been made to define ‘resilienthe more
useful for operational purposes is: “The ability afsystem, community or society
exposed to hazards to resist, absorb, accommaulatedtrecover from the effects of a
hazard in a timely and efficient manner, includittgough the preservation and
restoration of its essential basic structures amdctfons. The resilience of a
community in respect to potential hazard eventetermined by the degree to which
the community has the necessary resources andoableaof organizing itself both
prior to and during times of need (UN/ISDR. 208 cit). An ideal disaster-resilient
community is the safest possible community thahaee the knowledge to design and
build in a natural hazard context Geis DE (2000).

Natural disasters in the regions invdiwe the project: Local, regional
and trans-national dimensions.

Intensive and extensive ratdisasters

Severe natural hazard losses are caused by interadtetween the destructive
power of hazards and the vulnerability of expodedents that make them susceptible
to damage. The analysis of the natural risks, typéype, indicate theatural risks
could be classified according their acute impactserms of mortality and economic
loss, taking into account people and activitiese@td joint to their respective
vulnerabilities. For example, the UN-ISDR proposedifferentiate betweelmtensive
Disaster Risk Hotspotsand Extensive Disaster Risks The first scenarios are those
where significant concentration of people and eounoactivities are exposed to
severe, large-scale hazards which combined withvtitrgerabilities of the element at
risk can lead to large-scale impact in terms oftalidy and economic loss. The second
type of risk correspond to scenarios where smalt@rcentrations of people and
economic activities are exposed to frequently awegrbut highly localized hazards

" UN-ISDR Global disaster risk 2007 prepared for the First Session of Global Platforms. For definitions of these terms,
please see Annex 1: Key terms in natural disaster prevention and risk reduction.
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events with relatively low intensity asset loss #imdlihood disruption over extensive
areas, such as flash floods, landslides and wittfaes.

In Europe, the moresignificant events understood as those events with
capacity to generate victims, asarthquakes and flood8oth can be regarded like
European intensive disastef@amaging earthquakesn spite of their low rate of
occurrence, they should be considered of high ipyior prevention policy due to their
high mortality risk.Large Floodsare frequent, happen near all regions in Europss, th
have consequences on extensive areas and can tgemeramportant number of
fatalities and homeless people. In some cases typts of these events can cause
trans-boundary impact.

Risk prevention in Europe: Bhaegional and trans-national dimensions

The impact of disasters in Europe is relevant imgeof physical damage and
economic consequences. Therefore, natural riskept®n is an important need in EU,
and more in the Mediterranean region where threatgnral phenomena are more
abundant and their vulnerability to natural disestis higher than other European
countries. Consequently, efficient disaster preeanstrategies must be developed
facing hazardous phenomena.

Along these lines, a decisive advance directed tdsvBRR was taken by the
European Commission in 2008, wherCammunication on reinforcing the Union’s
Disaster Response capacifCOM (2008)130} was adopted. The purpose of this
Communication was to make proposals to reinforce HU's disaster response
capacity, building on what has already been achlieV&ese proposals have been a
first step on the road to a comprehensive and iated EU response and were aimed
at reinforcing and creating synergies between iegstinstruments, and at
strengthening coordination between them.

Hitherto, natural disaster-driven has been a fi@uit mechanism to respond to
disasters rather than preventing and reducing tih@evability at source, being natural
risk prevention a new challenge and a new indiMiduad societal responsibility.
Natural risk prevention strategy and implementat®a straightforward way not only
to significantly reduce human, social and economi@nages but also to avoid
laborious rescue and expensive damaged zones rgcove

The Communication cited before adopted an intedrapgroach encompassing
all stages of disasters (prevention, preparationinediate response, recovery),
addressing all types of disasters (inside or oatthe EU, natural or man-made), and
covering all EU instruments as well as inter-ingittnal coordination. In addition, for
facing the overall challenge of disaster preventiaitigation and response it is need to
prevent, reduce and remedy any potential naturamanmade threat and damage
inflicted on people, property, environment and stycas a hole.

Over the last 30 years, disasters have increagbdrbérequency and intensity.
Since 1990 natural disasters have been identi#fsed growing threat for European
Union Member States (UE MS) due to vulnerabilityntural disasters is increasing
and having some times trans-boundary impacts (®eg. recent floods & fires).

8 COM (2008) 130 final. Communication from the Commission to the European parliament and the Council on
Reinforcing the Union’s Disaster Response capacity. Brussels, 5.3.2008
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According to CRED repoft for 2007, natural disasters have a high economjmact
on developed countries such as Japan, the UnisgdsSand Europe.

Global analyses carried out by the UN and othegrivdtional organisations
have highlighted a growing vulnerability to disastepartly as a consequence of
increasingly intensive land use, industrial develept, urban expansion and
infrastructure constructiéh Furthermore, economical analyses show an inctlezsst
in response and recovery operations after the cewce of disasters in Europe. This
increasing is due in large part to high value asseEuropean countries hit by these
phenomena.

The economic cost of disasters in Europe is estichtd be €15 billion yearly,
being natural disaster the more important parts Timpact may adversely affect the
economic growth and competitiveness of EU regi@ml (hence the EU as a whole).
This is a European problem and a challenge to isiadti@ development into European
Union.

In addition, if an increasing in the effects ofural disasters over the coming
years it is expected, an effective DRR policy dtlavels (Community, national,
regional and local ones) is a priority need becasse reduce the loss of life and
property.Cost-benefit analysi§CBA) and related economic appraisal methodologies
suggest that investments in disaster risk reduatgongenerate high economic returns.
CBA suggest benefits in terms of prevented or redwtisaster impacts of two to four
dollars for each dollar invested in DRRIn the case of earthquakes this ratio could
vary much more. It is estimated that additionaltreprake-related requirements of
building codes approximately account for 1% of itheestment on construction of new
buildings in seismically hazardous regions and th&ofitting cost of existing
buildings can be around 20% of the value of théding. In contrast, the repairing cost
of buildings with severely earthquake-damage cantreip to 100%.

Large and trans-boundary impacts of natural disastke essential to develop
among European countries a common approach onahaisk prevention. Recently,
the European Parliament and the Council have balteccfor urgent action in the area
of disaster prevention.

Along these lines, and to contribute to the impletagon of the HFA 2005-

2015, the European Commission adopted two commiimnsarelated to disasters: a
Community approach to reducing the impact of natama man-made disasters within
the EU? and on an EU-strategy for disaster risk reductiodeveloping countriés
Both communications are addressed to the Europadiaent and the Council, and
to the European Economic and Social Committee arldet Committee of the Regions
also in the first case. These two proposals meaglewant milestone and reference
European framework in disaster risk reduction.

9 EM-DAT 2007 Disasters in Numbers, http://www.emide/Documents/ConferencePress/2007- disasteraritbers-ISDR-
CRED, and Press Release UN/ISDR 2008/01, 18 Ja20ag..

% |SDR, Global Trends Report, 2007.
2 DFID (2006):Reducing the Risk of Disasters
2 COM (2009) 82 final. A Community approach on the prevention of natural and man-made disasters.

% COM 2009 84 final. EU strategy for supporting disaster risk reduction in developing countries,
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The necessityo develop some techniques, methods and proceaimesd at
promoting new policies for natural risk preventi@focusing on seismic risks) at the
national and European levélas been the origin of NARPIMED proj&ctconsidering
the existing procedures for risk prevention in thk participating countries (Spain,
Italy and Greece).

Natural hazards in Europe

Natural hazards such as earthquakes, floods, droagkd other ones cause
yearly tens of thousands of deaths, hundreds afisdmds of injuries, millions of
homeless people and billions of euros in econonssds around the world.

European natural hazards in ewoide contest.

The six most important “natural hazards” with ahhigotential to generate
disasters in the world are: earthquakes, droudhisds, cyclones, landslides and
volcanoes. The natural hazards and their correipgrdisasters can be grouped in
two main categories namefyeophysical disasterandhydrometeorological disasters
the last one is subdivided in droughts and reldisdsters, floods and related disasters,
and windstorms. Rates of occurrence of these @isaswer the previous century are
the following:

» Geophysical or geological disastensclude earthquakes (83%), volcanic eruptions
(16%) and tsunamis (1%).

» Hydrometeorological disasters:

- Droughts and related disastensclude droughts (58%), extreme temperatures
(21%) and wildfires (21%).

- Floods and related disastersclude floods (84%), landslides and mudflows
(13%) and avalanches (3%).

-Windstorms include storms (31%), typhoons (20%), cyclones %6
hurricanes (13%), winter storms (9%), tornadoes )(&d tropical storms
(4%).

In relation to their impact on individuals, alrgaccent evidence suggests that
an estimated 25 million square kilometres, or ald@% of the Earth’s land area, and
about 3.4 billion people out of 6.53 billion aregghly exposed to one natural hazard,
e.g. floods. Some 3.8 million square kilometres @ad million people are exposed to
at least two natural hazards, and approximatelyriiliton people are exposed to three
or more hazards, e.g. floods, cyclones and laresiBilley et al, 2005).

In relation to spatial distribution of natural aléser occurrence for the years
1900-2003*° most natural hazards are confined to specificoregi although some

2 NARPIMED. Natural Risk Prevention in Mediterranean Countries project, EC DG Humanitaria Aid and Civil
Protection

% Maxx Dilley et al., Natural Disaster Hotspots: A Global Risk Analysis, The World Bank, Washington, DC, 2005,

% EM-DAT: The OFDA/CRED International Disaster Database — Université Catholique de Louvain — Brussels —
Belgium, www.em-dat.net
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hazards have global effects; for example tornadwesconfined mostly to the North
America and Australia. Near two-thirds of all naludisasters are accounted in Asia
and Americas. Asia accounted for 39%, America 2A%ica 15%, Europe 13% and
Oceania 6% (Figure 1.3).

Relative distributions of Natural Disasters
1900-2003

@ Africa 15%
B America 27%
O Asia 39%
B Europe 13%
B Oceania 6%

Figure 1.3.Relative distribution of natural disasters reporiadhe five global regions
from 1900-2003(SourceEM-DAT: The OFDA/CRED International Disaster Database —
Universite Catholique de Louvain — Brussels — Befgivww.em-dat.net)

In relation to spatial distributions of fatalitiaead economic loss from natural disasters,
Figure 1.4 shows that Asia clearly bears the weajhmost disaster fatalities (85%),
being followed by Europe with a 8%. Figure 1.4 shothiat economic losses are
strongly related with accounting of disaster ocence; Asia (37%), America (33%)
and Europe (25%) accounted for a staggering 9%epenf the total disaster losses for
the period 1900-2003.

Disaster fatalities by region
1900-2003

Disaster loss by region
1900-2003

O Africa 5%
B America 2%
O Asia 85%
B Europe 8%
W Oceania_ 0%

O Africa 2%
B America 33%
O Asia 37%
W Europe 25%
B Oceania 3%
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Figure 1.4.Relative distribution of fatalities (left) and less(right) in natural disasters reported in
the five global regions from 1900-20@Source: EM-DAT, 2004, www.em-dat.net)

Great natural catastrophes 1950-1999

Fatalities: 1.4 mio Economic losses: US$ 960 bn

1% 79% 1%

Earthquakes Windstorms Floods M Others

Munich Re Group, 2000

Figure 1.5. Predominant relative importance of earthquakes fromtural hazards worldwide in
terms of loss of lives and economic los§&surce: Munich Re Group, 2060).

Based on the analysis of worldwide natural disastata German Reinsurance Co.
statistics, 1950-1999 peripdn term of disaster occurrence the most frequetiral disasters are
wind and storm (38%), earthquakes (29%) and fla&4). In terms of death toll and economic
losses, it can be seen on the Figurethiah earthquakes represent the most acute and tampoisk
from natural hazards worldwide. During these 50rgeaarthquakes were responsible for almost
47% of all deaths from natural disasters (the hsglpeoportion of deaths from any disaster type),
with wind and storm coming in a close second whPodand flood with a 7%. About every 20 years
a single earthquake occurs that takes over 100\0€£)

But, what is the temporal evolution of hydro-metdogical and geological disasters, in the
world?. During the period 1956-2005 economic logsdsted to both type of disasters are on the
way up while casualties related to hydro-meteorickglisasters are decreasing (Figure 1.6).

" Munich Re Group: Schematic figure E/3. Pacific Earthquake Engineering Research Center, Berkeley CA: 35/9
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Figure 1.6. Comparison okconomic losses (top) and casualties (down) relt&tegleological and
hydro-meteorological disasters for the period 1Z8®5. It is remarkable that the casualties
related to hydro-meteorological disasters are desieg. Gource: EM-DAT: The OFDA/CRED
International Disaster Databage

During the period 1976-2005 the most importantstess in terms of loss of lives were the
1976 Tangshan earthquake (China), and Sumatrageaké-tsunami (2004) with 290,000 and
283,00 fatalities, respectively. Two disasters hasd a major economic impact: the 1995 Kobe
earthquake and the hurricane Katrina of 2005 (Eigli7). During last part of this period, the
occurrence of hydro-meteorological disasters showemarkable increase (Figure 1.8) and
geological disasters have had a high variability with a visible increasing trend (Figure 1.9) In
this period victims of the geological disasters faefewer than victims of hydro-meteorological
disasters.
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Figure 1.7.Annual economic damages due to natural disast&86-R005 period (Source: EM-DAZ004,
www.em-dat.negt

Nurnber of hydrometeorclogical disasters
450

\_/
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e Number of hydrometeorological disasters ~ mesm  w Average 87-98 = = 1 fverage 0006

Figure 1.8. Occurrence of hydro-meteorological disasters: 128D6. A significant change can be

observed by the comparison of the occurrence aeefagperiods 1987-1998 and 2000-2006 (Source: EM-
DAT, 2004, www.em-dat.net).
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Figure 1.9.Occurrence of geological disasters: 1987-2006 anange observed in the occurrence average
trend for periods 1987-1998 and 2000-2006. (SoltbeDAT, 2007, www.em-dat.net).

The regional distribution of number of events, mitd and economic losses of the hydro-
meteorological and geological disasters duringoégmod 1980-2007 is shown in Figure 1.10.

Number of
disaster
events Loss of life Economic losses
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%u"%,  Figure
1.10.Regional distribution of Number of disasters, G&Bas and Economic losses caused by
natural hazards (1980-2007%¢urce: EM-DAT: The OFDA/CRED International DisasDatabase -
Université Catholique de Louvain - Brussels — Bet.

Geographical distribution attaral hazards in Europe.

Natural hazards are a relevant part of disasteergéing in the European Union (EU).
Several types of natural hazards, such as eartequélkods, landslides or volcanic eruptions, can
cause environmental devastating effects, and nvajaact in terms of loss of life and economic loss
in the European Union. Furthermore, some of them peecipitate other geological and
technological hazards increasing the potential oftnaity and mortality.

The Natural Hazards considered to be a risk to somadl of the EU Member States are:
Avalanches, Dam bursts, Drought, hot, humid, sumdasts, Earthquakes, Floods, Forest fires,
Landslides, Tornadoes, Tsunamis and Volcanic eyngti
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Natural disaster data show different geographid¢epatin the dominant types of natural
hazards. The flooding and landslides are predoniimathe north and middle of Europe whereas
drought, earthquakes and wild fires are more fratpt® the south.

Data on disaster occurrence, their effect upon leeapd cost to regions and countries are
gradually improving, but they remain at best irdlaguAlthough these data have to be handle with
care, it is possible analyse the differences amiffgrent geographic regions of Europe using
international data base (Table 1.1). To comparentiraber and impact in number of killed and
affected people for different types of hazards mygions the 1974-2003 data from CRED (2604)
it is used here.

Table 11 Number of natural disasters and their mean annuahber of victims (per 100,000
inhabitants) for different parts of Europe and &k in the world (1974-2003).

GEOLOGICAL | HIDROMET. ALL NATURAL
DISASTERS | DISASTERS DISASTERS

Europe N MAN N MAN N MAN Total V
Eastern |19 | 62 222 | 117 241 | 1232 | 11.259.231
Northern | 7 0 95 46,4 | 102 | 464 | 1.282.049
Southern |61 | 542 | 200 | 2477 | 261 | 3019 | 12.888.436
Western | 5 0.1 244 | 888 | 249 | 888 | 4.872.843
Eﬁtr";'pe 92 |131 | 761 | 1257 | 853 | 1388| 30.572.159
\T/\?;ﬁld 767 | 55 5600 | 3079.2| 6367| 313510 4>

N Total number of disasters.

MAN Mean annual number of victims (people killed and affected) of disasters per 100,000 inhabitants.

Total V Total number of victims (people killed and affected) of natural disasters: 1974 — 2003

The data of the period 1974-2003 show thablogical disastersn Europe are more
abundant in southern (66,3 %) and eastern (20,p&4$, having a great impact on people in the
first one (54,2 per 100.00 inhabitants), due tornfagority are earthquakes. These type of severe
hazards accounting only a 11,9 % of all in the d.orl

The data orhydro-meteorological disasteia Europe for the 1974-2003 period show they
are frequent in all Europe but have the most peefflect in southern part of the region (247,7
victims per 100.00 inhabitants). These impacts céfig southern Europe are mainly due to
droughts because windstorms and floods are magidre in the other European regions.

% D. Guha-Sapir, D. Hargitt, P. Hoyois (200&)irty years of natural disasters 1974-2003: thentiers CRED— Université Catholique de Louvain —
Brussels — Belgium

32



NARPIMED

Manual for Natural Risk Prevention in Europe

On a global scale, and compared to the period 2000~ Europe in 2008 showed the
greatest decline in reported natural disaster oenae among the five continents, being only 9% in
comparison with 16% of previous years and, consatyeexperienced a decrease in victims.
Likewise, economic damage costs due to those disadtopped from 16% (2000-2007) to 2.5%
(2008) of worldwide damage costs. Unfortunatelys tHoes not reflect a decreasing trend in
damage costs in Europe; rather it reflects the ahpé mega-disasters that happened in 2008 on
other continents.

Analysis of some natural disesin the regions involved in the project.

Severenatural hazard losseare caused by interactions between the destruptiveer of
hazards and the vulnerability of exposed elemeh#ds take them susceptible to damage. A
hazard's destructive potential is a function of iiegnitude, duration, location and timing of the
event joint to intrinsic characteristics, or vulabeitities, of the elements at risk. These elemargs
people, infrastructure, environment and economiwidéies. Significant losses can occur mainly
during severe hazard events in those areas whepalgiion and economic investment are
concentrated and when elements at risk are weaksaghose hazards.

Taking total number of victims (people killed anffeated) into account as the main factor
for disaster risk reduction, diverse strategies @iffdrent priorities can be considered in the naltu
risk management. In Europe, the more significaminé areearthquakes and flood8oth can be
regarded like European intensive disastiershis line,damaging earthquakes spite of their low
rate of occurrence, they should be consideredgif priority due to their high mortality risk. There
were a total of 5006 deaths during the seconddfdlie XX century, 4069 in Italy, 879 in Greece
and 58 in Portugal.

Large Floodsare frequent, happen near all regions in Europey tave consequences on
extensive areas and can generate an important muvhiatalities and homeless people. During
mentioned period, floods, flash floods and landsidenerate an important number of fatalities:
2101 in Italy, 564 in Portugal and more than 50@pain, being also significant in France (200),
United Kingdom (144) and Austria (125). On sevaetasions earthquakes and floods can cause
trans-boundary impact.

An adequate risk assessment of dangerous areasms bf potential losses to people and
their assets is the first step to risk reductiothiese areas because such information can inform a
range of disaster prevention and preparedness nesaaud risk management strategies.

Characteristics of the natinaards in Europe type by type.

Hazards and natural risks vary among regions irEfldeas well as among Member States.
Many regions of Europe have been affected by malémd repeated natural hazard, to know their
characteristics provide insights into the expedigtdire disasters. After the previous statistical
summary on natural hazards in Europe we analyse thewcharacteristics and consequences of
these natural hazards type by type

Earthquakesare one of nature's most terrifying phenomenadbetir suddenly and can not
be forecast yet. They can cause a high percentagestruction in a large area depending on the
magnitude of the earthquake and intensity of theugd shaking. European earthquakes with

# 3. Rodriguez, F. Vos, R.Below and D. Guha-Safieg3. Annual Disaster Statistical Review 2008 — The numhbed trendsCentre for Research
on the Epidemiology of Disasters. CRED. 2088w.cred.be
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magnitude N} greater than 6 can cause victims but those evatiisM,, > 7 have a great potential
to produce a large number of persons killed, ijusemissing and numerous homeless people. All
those events with capacity to generate victims kmewn as Significant earthquaké®’
Furthermore floods, landslides, fires and technicklgaccidents may be caused as a result of the
ground shaking and essential facilities and lifeditocated within the disaster zone can sufferyeav
damage also.

Earthquakes are widespread in the Europe. The dwstuctive events occurred in the
Euro-Mediterranean countries, particularly Gredtay and Turkey. Albania and Romania have
experienced major earthquakes also (Vatavali, 2803Although in other EU countries smaller
earthquakes are felt, there is generally littlenor damage. In the Mediterranean countries, the
seismic activity and the seismic hazard decreas® fast to west. The seismic risk follows the
same trends but its distribution is more irregular.

The European Mediterranean Seismological CentEMSC)*? has set up an operational
alert system triggering to any earthquake whosenitadge is greater than 5.0 over the European
and Mediterranean regions, but all the world magi@t6,0 events also.

Tsunamis are relevant phenomena with long recurrence pgriothis catastrophic
phenomenon occurs in large marine earthquakesefBasgtediterranean countries and Portugal and
Spain are the European zones exposed to this haskia

Volcanic eruptions are also other disaster that can occur suddereir Teffects are
generally localized in the zone around the volcartese hazards are relevant in Italy, and in the
Atlantic islands of Portugal and Spain.

Droughts are a phenomenon of common occurrence in the eautbountries of the
Community, particularly during summer season, aad lze a risk factor for forest risk occurrence.
This hazard can cause environmental damage andahaegative incidence on agriculture (crops
and plantations) and animal husbandry.

Floods are one of the most frequent types of natural theas Europe with consequences
on extensive areas. They can be forecast in masgscand the areas at risk can be identified in
advance, such as river beds and low-lying areag fimber of victims may be very high
depending of the population density and can caauge Inumber of homeless people. Floods affect
near all regions in Europe, being less dangerodbemorth but they are a great threat to eastern,
southern and western regions. In some cases thsg taans-boundary impact.

*® The USGS National Earthquake Information Center (NEIC) considers as “significant earthquakes” those “with magnitude 6.5 or
greater or ones that caused fatalities, injuries, or substantial damage”. NEIC provides also an accessible database of international
earthquake activity. http://earthquake.usgs.gov/eqcenter/egarchives/significant/

% vatavali, F. (2003). Earthquakes in Europe. National, international and European policy for the prevention and mitigation of seismic
disaster. EC DG Environment. 2003.

% The European Mediterranean Seismological Centre (EMSC) was founded in 1975 on a recommend-dation by the European
Seismological Commission. The EMSC maintains a 24h/24 and 7d/7 operational earthquake information service, sending alert

messages to appropriate authorities, international organisations, and EMSC members with the location and magnitude parameters.
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Recently the European Floods Directive(2007/60/EC¥ is a framework Directive
establishing a process-oriented framework for pngwa of one of the most frequent disaster types
in EU. This comprehensive Directive on the asseasmed management of flood risks recognise
the potential of floodstb cause fatalities, displacement of people andatgarto the environment,
to severely compromise economic development anthdermine the economic activities of the
Community. The objective of this sector-specific Directiigeto avoid or reduce the risk of adverse
consequences, especially for human health andthi&e environment, cultural heritage, economic
activity and infrastructure in the floods area camed.

Landslides and avalancheare phenomena restricted to mountainous regiorisunope.
They can totally destroy everything in its path.nany cases, it can be forecast on the basis of
topographic and soil conditions and local climdtaracteristics. These phenomena can be triggered
by severe earthquake ground motion.

Wildfires are a frequent occurrence in the Mediterranearmomegparticularly during the
summer season. Only a 13 % of them are consideggar ires and 2 % as catastrophic but both
ones generate a considerable environmental impadhermore, the destruction of the plant cover
over large areas can lead to other ecological dazde desertification, erosion, landslides and in
certain cases of mountain regions, flash floods.

Windstorms in Europe include storms, winter storms and tooesd The storms and
tornadoes can generate flooding due to heavy Tamadoes mainly affect coastal regions and can
inflict destruction over thousands of square kiltnee

Extreme temperaturesan be a serious threat on the health of wealopsrdhis hazard is
so different for different regions of the Europan the Mediterranean countries hazardous
temperatures are higher ones. The knownHas Humid Summer daysare an infrequent
phenomena that only occur during the summer sed$os.phenomenon is essentially restricted to
the urban centres and zones with high populatiorsitie where temperatures of between 40° and
50°C in the shade may continue for several daymrge number of people become ill or die as a
result of heatstroke. In other regions of Europethte north of Mediterranean countries, the
dangerous extreme temperature days are those evitheratures below -10° C occurring during
winter season.

Damaging European earthgsiake

In Europe, earthquakes can cause catastrophic @ésmalge higher seismic zone appears to
be Greece, however strong seismicity is also ptasewestern Turkey, Albania and the countries
of the former Yugoslavian. But from the standpoaftthe impact and casualties caused by
earthquakes, the six deadliest earthquakes (> @@&€ualties) occurred in the European during the
XVII to XX centuries are listed in Table 1.2. Matimaging was the Messina earthquake in 1908.
Most of the casualties due to this event, as welthe Lisbon earthquake in 1755, were due to
associated earthquake generated tsunamis.

% Directive 2007/60/EC of the European Parliament and of the Council of 23 October 2007 on the assessment and management of
flood risks.
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Table 1.2. The most deadliest and destructive historical egutkes in Europe since 16Qted
in order of death to)l

Date Country Location Casualties Mw

1908, 28 Dec. Italy Messina > 86.000 7.5

1755, 1 Nov. Portugal Lisbon 70.000 8.7

1693, 11 Jan. Italy Catania ~ 60.000 7.4
17.127 official,

1999, 17 Aug. Turkey Kocaeli >40.000 estimated 7.4
43.953 injured off.

1783, 5. Feb. Italy Calabria > 35.000 6.9

1915, 13. Jan. Italy Avezzano | 32.610 7.0

A selection of well investigated damaging earth@sakh Europe since 1976 is listed in
Table 1.3. The most destructive earthquake wadrfieia earthquake in southern Italy in 1980,
where almost 3.000 people were killed, 10.000 vigreged and 300.000 lost their homes. Damages
amounted to up to 40 billion contemporary US-$. $beond largest earthquake disaster since 1976
was in 1977 in Bucharest, where 1.500 people desxhlse of an earthquake which occurred at a
depth of 150 km. Other earthquakes listed in TdbBare also remarkable as they, despite their
moderate magnitudes (Mw < 6.0), caused a numbegigfalties and significant damage.

From the perspective of countries with greatermnsgsctivity, it is well known thaGreece
is the most hazardous seismic zone of the whole-Eladiterranean area (Mx ~ 8.0 and largest
rate of M>5). The entire territory of Greece is jgabed to strong earthquakes. Furthermore, Greece
has shallow and intermediate to deep earthquakdsitanan also be affected by quakes of
neighbouring countries Albania, Macedonia, Bulgand Western Turkey.

The whole territory ofitaly is subjected to moderate seismic events and sameszto
relatively large earthquakes.The average returingéor the whole Italy for intensities VIII andIX
(MCS) (= VIl and VIl in EMS scale)are 16 and 43aysrespectivelf.In Italy 10 damaging
earthquakes with more than 10.000 fatalities haseuwed during the last millennium. Seven
guakes have led victims since 1976 (Table 1.3).

% A. Marcellini, R. Daminelly, M. Pagani & F. Riva (2006). Seismic hazard of Mediterranean area. Proc. Of the 11" European Conf. on
Earthquake Engineering. Balkema, Rotterdam, Netherland, 1999
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Table 1. 3.Selection of damaging earthquakes in Europe sif®¥&1

Location Year Mw | Dead Details Damagesn
billion €

Italy, Friuli 1976 6.5 989 2.400 injured, 157.000 4,25
homeless

Romania, Bucharest 1977 7.0 1,581 | 11.000 injured, 0,8

Portugal, Azores 1980 6.8 56 400 injured 0,01

S ltaly, Irpinia 1980 6.9 2914 | 10.000 injured, 30.0000 40
homeless

Greece, Athens 1981 6.8 16 >0,025

Belgium, Liege 1983 5.0 2 26 injured, hundreds of 0,05
damaged buildings

S ltaly, Abruzzo 1984 5.8 7 100 injured 0,025

Romania, Bucharest 1986 6.9 2 enormous damages, 0,73
132 km depth

Greece, Kalamata 1986 5.9 20 330 injured, 35.000 homeless| >0,025

Italy, E of Sicily 1990 5.8 19

Greece, Aigion 1995 6.6 26 12.000 homeless, 0,45
6300 damaged build.

Italy, Umbria 1997 5.6 11 4,5

Greece, Athens 1999 6.0 143 1.600 injured, 70.000 homeleg 4,0

Italy, Molise 2002 5.9 29 2.925 homeless

Greece, Patras 2008 6.5 2 227 injured

Italy, L’Aquila 2009 6.3 308 1.500 injured 65.000 hom. 16
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Historical records report severe damaging earthegiat > IX EMS) in other Euro-
Mediterranean countries, e.g. 1431, 1522, 18294 I8&nts inSpain, or the great 1755 Lisbon
earthquake, with epicentre located southwest oBCtpVincentRortugal).

Analysis of some Europeanteprake cases

Many lessons can be learnt by analysing the effectd the prevention, preparedness and
response measures taken in several earthquaketedssaxcurred in Greeteand ltaly. The
objective is to summarise the lessons learnt coveckwith this type of disaster but can also be of
help in the prevention of, preparedness for andaese to other types of disasters.

The Kalamata (Greece) earthquake of September BR6L

The earthquake, although, moderately strong (redamagnitude Ms = 6.2) caused heavy
damage, devastated the city of Kalamata, and kill@geople. There were 330 people injured (82
needed hospitalisation), whilst the rest sufferexiosis psychological reactions (earthquake stress).
Furthermore, 35.000 people were left homeless.

Although Kalamata city does not extend over a laagea, the observed distribution of
damage for the same type of construction was qouae-uniform. This suggests significant
variations in the amplitude of ground motion, whicdin be attributed to possible differences in
local soil conditions. The significant vertical cpanent of the strong motion, very high spectral
acceleration values (for periods ranging from G@95.70 sec), noteworthy torsional component of
ground motion, short duration, and site effectsenthe dominant factors of the building damage.

The estimated economic lossegre: 250 million € in material loss and 180 roitli€ for
response measures taken. The earthquake highligh#édiencies in prevention. The event
confirmed the vulnerability of various structurahoices applied in constructions such as low
underpinnings and asymmetrieglain prevention lessons learrdre: The strong need to risk
assessment, microzonation, urban planning anduaadegulations and to re-examine the building
code requirements, especially in high-risk zones.

With regard topreparedness and response measutee existence of the 1984 plan
achieved a significantly high degree of preparesirie$ the local authorities and the population)
and an organised search and rescue operationapplett persons in collapsed buildings. Tien
needs detectedere: to set up and implement training programmeschools and communities to
support and improve public actions during and imiaitedly after an earthquake; to take advantage
of international co-operation with bilateral andltiateral agreements focus on response, relief and
rehabilitation procedures.

The Aigion (Greece) earthquake of June 15, 1995.

On 15th of June 1995, 00:15 (GMT) a large eartkgua magnitude M = 6.4 occurred in
the western end of the Gulf of Corinth near atditg of Aigion. The earthquake although it was
moderate, caused very serious damages: 26 livesedamore than 200 people were injured and 2
100 were made homeless. Particularly damaged vierecities of Aigion, Eratini and in many
villages around the Gulf of Corinth. About 2.000uBes were classified as inhabitable, 2.300
temporarily inhabitable and 3 400 slightly damaged.

% Ch. Theofili & A.L. Vetere Eds. (2001) Lessons learnt from earthquake disasters that occurred in Greece. NEDIES project: Natural
and Environmental Disaster Information Exchange System project.. Institute for the Protection and Security of the Citizen. 25 pp
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The only strong motion instrument in Aigion recatdepeak ground horizontal acceleration
(PGA) as high as 0.54 g (the highest ever recoit&rteece) in the vicinity of a collapsed building.
The main characteristic of the recorded strong mggdomnotion is the pulse-like shape of its most
intensive part, with a period of about 0.45 sece Thacroseismic observations are in good
agreement with the distribution of the peak hortabacceleration - recorded at epicentral distances
from 18 km to 78 km.

However, despite the very high recorded acceleratiand the highest response spectra
resulting from them, damage was not as much asrogkt have expected, considering the poor
earthquake design and construction practices undieh the majority of the buildings in the town
and its surroundings had been built. This earthgud&monstrated among others, the great
improvement in seismic behaviour of buildings aféelcby the application of the revised Greek
Seismic Design Code of 1984, along with the impuar¢aof strength reserves of existing buildings
in alleviating the consequences of strong grountians® The main preventive measuseas the
anti-seismic regulation of 1992 with some changdsch were introduced in 1995.

There was docal emergency plafor the region not used during the emergency sxau
was not found! This put in evidence the need enmargeplan must be easily accessible and
continuously updated.

Extensivesearch and rescugSAR) operations were conducted by the Greek eesgam in
collaboration with the French and Swiss rescue $eali@ persons trapped into the ruins were
rescued successfully. The SAR operation lastedhfany days after the earthquake under very
difficult conditions. Fortunately, after 4 dayss#arch operations a small boy was rescued from the
ruins of the collapsed apartment building. Sanifagvisions, first care and psychological support
were provided to the population affected to a geséént.

Other lessons learnh this case are: the preparedness is an impddatdr to improve the
response, relief and rehabilitation procedurestcbeand rescue actions need a reliable and timely
information; role identification of each actor tagi part in the response phase (voluntary
organisations included), before the disaster o¢dargssential in ensuring a faster and efficient
response.

The Athens (Greece) earthquake of September 7, 1999

This strong earthquake with magnitudevBl9 occurred in the vicinity of the capital of
Greece Athens. The earthquake caused the colldfebuildings, all but a few residential, killing
143 persons and injuring about 750. More than 1faMilies became homeless.

Once again bad concrete quality, torsional effaasyfficient reinforcement, lack of infill
walls in pilotis, pounding of adjacent structursge conditions, short column effects and lack of
ductility of buildings played an important role damage caused by an earthquake in Greece. In
spite of the high recorded ground accelerationsA(R@&und 0.30g and exceptionally 0.53 g at an
epicentral distance of 15 km) and resulting higbcsfal values, the overall damage was not as
severe and widespread as one might have expecesgitel the relatively poor design and
construction practices applied in the past.

% | ekidis, V. A. ; Karakostas C. Z. ; Dimitriu P.;RMargaris B. N. ; Kalogeras I. ; Theodulidis N9gB) The Aigio (Greece) seismic sequence of
June 1995 : Seismological, strong motion data dfedte of the earthquakes on structulesrnal of earthquake engineeringol. 3, no3, pp. 349-
380.
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Like previous earthquakes in Greece to hit urb@as the Athens earthquake once again
revealed themost common factors and design/construction matmeg affecting the seismic
resistance of structures:

« Sites with poor soils (reclaimed land, river/atrebeds, etc.) or irregular topography (hills
or abrupt river banks).

» Unauthorized removal of infill walls (or even oains!) to increase usable area.
« Soft ground stories.

* Inadequate number of shear walls.

« Short columns, especially on basement and gréavads.

» Staircases without shear wall cores.

» Adjacent buildings with unequal heigipounding effegt

» Foundations on different levels, non-uniform lraeats.

* Non-uniform horizontal and/or vertical distribori of stiffness and mass.

» Later modifications in load-bearing elements irdes to house heating/cooling and
drainage Systems.

Regardingseismic safetyit should be emphasized that: more effort shoudd ptaced
regarding land use and urban planning, the impreveraf design of structural and non-structural
elements; the development of seismic risk assedstoeknow the possible effects of future
earthquakes. Therefore, experience gathered fraatid previous events points out the key role of
several vulnerability-reducing factors, such as thgonal use of infill walls and the regular
configuration of structural systems, along with deoaterial and workmanship quality.

Search and rescugperations started immediately after the earthegueaid lasted for about a
week. A total of 150 rescue squads were operatirgisites of collapsed buildings, among them 6
factories. A number of 85 people trapped in thaswiere rescued while 115 were pulled out of the
rubble dead.

Accommodating those left without sheltgas another priority. Tent camps (with some
8,000 tents) were quickly erected in the strickezas, while an additional number of 12,000 tents
were distributed to individuals. A lesson learntswa monitoring and management system of
temporary settlements should be set up in ordéelp minimise the negative side effects, such as
social degradation.

The next day following the earthquakeragid first-degree safety assessmehbuildings
began, starting with critical facilities (hospitalsridges, fire stations, etc.) and extending teeot
public and private buildings. About 280 000 inspmts were carried performed in the broader area
of Athens, with approximately 50% of the buildindsemed not safe to occupy. Fifteen days after
the earthquake, the second-degree damage assessimemitdings started. The entire task of
damage assessment (both stages) was completeduntalm months. Inspection of buildings was
completed timely and successfully because a stdndanid method of inspection of buildings
issued by the Earthquake Planning and Protectigai@sation (EPPO) in 1998 was used.
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The L'Aquila (Italy) earthquake of April 6, 2009.

On Monday April 6, 2009 at 3:32 a.m. local time,Mw 6.3 earthquake with shallow focal
depth (10 km) struck central Italy in the viciny L’Aquila, a city of about 73,000 people that is
the capital of the Abruzzo region. Much of the dgmaccurred in this city, although many small
villages in the surrounding regions were signifitanlamaged including Paganica, Castelnuovo,
and Onna.

The earthquake struck when most people were slge@@@8 people were killed, and
approximately 1,500 people were injured (202 seid808 triaged), making this the deadliest
earthquake to strike Italy since the 1980 Irpinsatlequake. The earthquake caused damage or
destroyed to between 10,000 and 15,000 buildingsoxed the temporary evacuation of 70,000-
80,000 residents, and left more than 65,000 horsebesotal of 81 municipalities were affected by
the earthquake, and 49 of them had an integsy (MCS). The estimated economic cost were 4
billion € only in building material loss.

Historical destructive earthquakesnce 1300 B.C. have been documented (Stustchl. 2007)".
According to historical data, L’Aquila has been eimly damaged at least five times in the last
seven centuries: in 1315 (M 6.7), 1349 (M~6.5), 1461 (M~6.5), 1703 (M~6.7), and 1915
(My=7.0)*. The 1461 event shows a magnitude, damage distniband epicenter similar to that
of the April 6 earthquake. The 2009 seismic seqeemas located between 1997 Umbria-Marche
(to the NW) and Molise 2002 (to the SE) seismigeserThe main earthquake was preceded by an
intense seismic activity, and was followed by maftgrshocks.

Five stations, located within 10 km of the epicentecorded a horizontal peak ground
acceleration exceeding 0.35g (and the AQM stakaonded more than 1g, saturated). The recorded
PGA values were higher than those predicted short distances (< 20 km) by strong motion
models (e.g. Ambraseys et al, 2005; Faccioli andzC£2008; Bindi et al, 2008; Akkar y Bomme,
2007 and Sabetta Pugliese, 1996). This a fitetesting lesson.

Site amplificationon soil deposits was evident in the towns andgék east of L'Aquila, down the
axis of the Aterno River valley. Many affected adles founded at least partly on soft alluvium
deposits (Onna, Paganica, Castelnuovo) had higlagahevels (Onna was almost destroyed by the
earthquake) while only light damage was observedeighboring villages on bedrock materials
(e.g. Tussio, Monticchio) that have URM buildingglee same quality and characteristics.

Masonry structuresuffered the worst damag&he poor quality of the materials (rubble stone,
brick, and hollow clay tile), the lack of interlacky elements between external and internal units of
the wall section and lack of connection betweerssirg walls, excessive wall thicknesses without
connection with each other, are among the most aamuoheficiencies of poorly constructed
masonry structures. These walls caused an inciras&thquake loads. Howevéhose masonry
buildings with cross-tiesituated adjacent and parallel to the walls (vl purpose of limiting the
out-of-plane deformation of the buildingglenerally performed welldisplaying only minor
cracking in their walls and corners.

%7 Stucchi M., Camassi R., Rovida A., Locati M., Ercolani E., Meletti C., Migliavacca P., Bernartdini F. and R. Azzaro (2007). DBMIO04, il
database delle osservazioni macrosismiche dei terremoti italiani utilizzate per la compilazione del catalogo parametrico CPTIO4.
http://emidius.mi.ingv.it/DBMI04/ . Quaderni di Geofisica, 49, pp.38. in Italian

% |earning from EarthquakeShe Mw 6.3 Abruzzo, Italy, Earthquake of April 092. EERI Special Earthquake Report — June 2009.

http://www.eeri.org/site/images/eeri_newsletterQ@df/LAquila-eg-report.pdf
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Several modern, non-ductiteinforce concret€dRC) buildings had collapsed. In reinforced
concrete structures, many structural deficiencieshsas non-ductile detailing, poor concrete
quality, strong beams-weak columns were common$gnied.

In this earthquake, the overdiath/ injury ratioof 0.20was relatively lowas 0.33 has been
hypothesized for medium-to-large earthquakes. Hsefatality ratesof 0.17 overall and 0.60 for
serious and critical (hospitalized) injuries arevlm the first case and high in the second, as the
ratio of serious to all injuries was only 0.13, athiis somewhat small by comparison with similar
earthquakes elsewhere (commonly it might be 0.25)0.

Coordination of the relief effort was impressivedarapid The Operational Committeevas
activated in Rome immediately after the event, amé&dvanced team was deployed to the site two
hours later. The level of the emergency was immeljiaset as “National’. The coordination
activities had to cope with the fact that the Reefee building had collapsed during the quake.
Then, the Central Coordination Center of the emmrgewas run by the Department of Civil
Protection from the campus of the local police aoayg school in Coppito, outside L’Aquila. Local
management was delegated to seven (after thaiasmieto eight) different coordination centres in
the affected area.

Within a short time, the authorities had deploy@dta 12,000 people directly working for
the emergency. By April 8, a total of 2,250 firdfigrs, 1,500 army personnel, 2,000 policemen,
more than 1,000 technical employees of the Abrizegional office and 3,000 volunteers were
already working in the region.

As of April 23, about 63,000 people weretemporary shelters36,000 in 5700 tents, and
28,000 in 433 hotels and 1,600 private dwellinggyFfe 1. 11). 160 'tent cities' were installed
surrounded the main towns. On April 29, the maybL'dquila declared that the people whose
dwellings were declared safe for occupancy couldgck.Field hospitalswere also installed to
provide first emergency aid.

Type of population lodging
As of 23 Apr 2009

|l Assisted population in tents m Assisted population in buildings
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Figure 1.11. The 2009 L'Aquila (Italy) earthquake. Temporary lation of number of people
assisted in temporary shelters.

Two days after the quake, when inspections teaadschmpleted public buildings such as
hospitals and schools, tressessment of the usability of buildingsgan (Figure 1.12). Field
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hospitals were installed to provide first emergereg. The systematic inspectionef all the
residential buildings started from the less damaggghborhoods and moved gradually to the most
damaged ones, with the aim of bringing as many lpeap possible back to their places as soon as
possible. The assessment was based on visual tfispend relied on assessment forms which
were produced by the Italian Civil Protection.

Damage census of buildings
As of 23 Apr 2009
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Figure 1.12.The 2009 L'Aquila (Italy) earthquakeNumber of inspected buildings as of April 23,
20009.

— m A - Usable
Damage census of buildings

As of 23 Apl’ 2009 m B - Usable after countermeasures
o C - Partially Unusable

o D - Temporarily unusable (more detailed inspection)
W E - Unusable
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Figure 1.13. The 2009 L'Aquila (Italy) earthquake. Usability s$afication of inspected buildings
as of April 23, 2009.
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About 1,500 inspectors were deployed every daywabuate about 1,000 buildings daily. Each
squad comprised three building professionals. lcispes were also carried out by engineers from
other EU countries (Spain, Portugal, Slovenia, Gayn France, and Greece) sent by the
Monitoring Information Center of the European Conmityaand a group of technicians sent by the
Ministry of the Russian Federation. As of April 28yout 11,600 buildings had been inspected.
About 56% of the buildings were green tagged (rdadwpccupancy), 22% were red tagged (unsafe
for occupancy) and other 20% were unusable aftanteomeasures or more detailed inspection
(Figure 1.13).

Main damage-related lessons leafram this quake are:

>

The presence dérge historical earthquakeim the area was a clear warning that destructive
earthquakes were expected. Thus, greater effoniskrassessment, in the enforcement of
seismic code and the right strengthening of vulbleratructures should have been a priority
before the earthquake.

RecordedPGA'’s valuesare compatible with seismic hazard maps of 2006hsese maps
should be taken into account not only for preventideismic codes) but also for
preparedness, emergency response and recovery.

Largestlevels of damag&ere associated to local effects (soil amplificatifault rupture,
etc.) highlighting the importance of seismic hazassessment (mainly at local level) and
seismic microzonation improvement to implement @ff® urban planning in hazardous
areas.

Extensive damage was observedmasonry structuresiue to poor performance, lack of
connection between crossing walls or heavy roofdlamsrs and workmanship quality.
Nevertheless, the use of steel chains proved teffeetive in mitigating the damage in
URM structures. This suggests the need for stremgtly the structures guided by experts.

In the case ofeinforced concrete structurd®C), observed extensive damage was due to
many structural deficiencies such as large flekihil strong beams-weak columns,
inadequate detailing and rebar corrosion and poocrete quality. This advised to make an
effort regarding the improvement of design of simsal and non-structural elements and to
improve the national building codes and buildindesa requirements, introducing right
procedures of building control (especially in higtk zones).

Main emergency response-related lessons Idaom this quake are:

>

Civil protection, as a direct service of the Presicy of the Council of Ministers, had a role
of coordination, rather than providing direct aissise. Response operation centers were
quickly set up, and relief efforts were well mobdd immediately after the quake.

The coordination of emergency responsgas effective and sufficient because of
coordination was planned before the earthquake romute. Regional and local Civil
Protection acted according to preset protocolshWia short time, the coordination was
applied to 12,000 individuals directly working ftive emergency, including volunteers. It
was crucial for the effectiveness of emergency amse that resources at a regional and
national level were available in the aftermathhaf €arthquake.

A rapid and accurate evaluation of earthquake petrer® and earthquake intensity maps
provided an overview of the size and extent ofciéé area. This was possible due to an
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adequate monitoring and evaluation of seismic #gtiand their effects during all seismic
sequence carried out by the experts of the IstiNaaionale di Geofisica e Vulcanologia
(INGV) in collaboration with specialist of the Natial Civil Protection.

» The search and rescue of victinvgas laborious due to the type of damage in masonry
structures. This was achieved with a large numlbdirefighters, police, sanitary and civil
protection people working very hard during thetfireek after the mainshock. Despite the
efforts, the Red Cross reported that very few peaptre found alive. People were either
able to escape on their own, with the help of neagins or sadly died.

» Around 50,000 people who were made homeless bgdhaquake found relatively quickly
accommodation in tented camps and a further 10v@€@ housed in hotels on the coast.
More than one hundred fifty 'tent cities' were atisld surrounded the main towns. Field
hospitals were also installed to provide first egesicy aid.

» The assessmeiff the usability of buildingsvas based on visual inspection and relied on
assessment forms which were produced by the It&iai Protection and shared with the
European earthquake engineering community. Theuctstns regarding the use of the
forms were provided by Mr. A. Goretti of the Italigivil protection. A policy of evacuate
all” was adopted by the Civil Protection, until burigs have all been inspected by qualified
engineers with earthquake engineering experience.

Lessons learned from major ratinazards and relevant disasters in the regions
involved in the project

Progress in natural risk reduction has been sutistatue to increasing of scientific and
technical capabilities but yet the cost of naturakard impact is still rising, and the number of
fatalities does not decrease the same in all pldoethis line, it is important reduce the large
variability in the application or enforcement ofepention measures in different countries and to
advance and communicate knowledge on hazard piexemtd on disaster preparedness, response
and recovery.

This manual suggests a set of measures to reduoeahesk and the convenience for a
common strategy in the prevention of natural iiskhe Euro-Mediterranean countries. Often, the
diversity of methodological approaches has redumaapatibility of information and makes it
difficult for information to be consolidated at tlteuropean level. As consequence there is no
overall picture of the risks.

Prevention igo prevent disasters from happening and try to mine their impactsit is
emphasized the development of common methodolegidsapproaches cal help to avoid or reduce
the natural hazard effects and an important tooprisvide a common guide on natural risk
prevention.

Analysis carried out on the specialized literatuhe lesson learnt from several damaging
earthquakes and the experience in different Euromeaintries lead to formulate severahin
recommendations on natural risk preventiadhat can be summarised in the following pointsghe
specified forearthquake prevention

1. Developing guidelines on land use, spatial planniagd built environment:Certain areas that
are prone to particular risk may have restrictedding codes that protect against risks. The
primary cause of casualties due to earthquakebescollapse of buildings. Therefore, the
degradation of already fragile structure incredabedevel of the effect of the event.
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It is observable that almost all damage, loss ahdmu life and socio-economic destruction
associated with earthquake disasters occur asu#t mdsthe failure of the built environment
(structurally, functionally, environmentally andcsally). In this sense a seismic risk assessment
and land use planning should also be incorporatquhe of the prevention measures.

The following needs are identified:

Decide onpriorities for land use and urban planning reduce the effects of earthquake
disasters according to hazard level of the areatiited on the basis of hazard mapping
studies. Additional attempt should be placed reiggrthnd use and urban plannirig
respect to seismic safebecause in most earthquakes, ground shaking iprtheipal
source of losses. For this, geological and geoteahrstudies as well as seismic
microzoning studies should be conducted in ordeiniplementing effective urban
planning through seismic microzonation.

Where exist, it is usefulpdating microzonation studies, neotectonic mappang
building codes.

Seismic hazard assessmeaeeds to be improved, mainly at local level, whese new
data or methods. Immediate changes to the NatiBaghquake Building Code Map
must be introduced according to new significansreé hazard estimations.

Communityguidelines for hazard, vulnerability and risk mapgpneed to be developed,
because the diversity of methodological approacheduces comparability of
information and there is no overall picture of tleks the EU is facing.

Communityguidelines for creating earthquake scenarroast be developed. RISK-UE
project methodologies could be considered as stpptint.

Risk assessment and land use plannshguld also be incorporated as part of the
prevention measures.

Improving current standards of constructioh new buildings and infra-structures must
be performed during upgrading and implementatiomational building codes. The
earthquake-resistant advances from earthquakeesrgig and the lessons learned from
last Euro-Mediterranean earthquake disasters nausaken into account. The common
European design codes for buildings and civil wqrkgparticularEurocode-§ must be
fully integrated into the national codes and redigdas

It iIs necessary toensure total quality control of building construari (study,
construction and materials used) to achieve an wumdeqlevel of safety for all
constructions. Special attention should be givethéxontrol on the implementation of
regulations,mainly regarding construction of private buildings

Control must be increased @void the illegal building construction

It is necessary to increasiee level of awarenessf the wider engineering community
with regards to building construction, safety requirements and taton
implementation.

There is also a need for interventions $eismic strengthening existing buildings and
infrastructuresfor reducing vulnerability, mainly those affected-ecent earthquakes.
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All essential facilities, public buildings and lifees shouldbe maintainedand their
safety requirementshould be periodically checked. Safety requiremehtl buildings
should be also periodically checked.

Reducing the vulnerability of the older buildingsdaof the historical and monumental
heritage througlstrengthening and retrofit

Using tax incentives and insurance polices reduce the cost of reconstruction and
archive higher safety standards.

Improving earthquake regulation and legislatiorRegulations and legislation pave the way to
a better co-ordination of earthquake disaster memagt. It is also very important to ensure
that updated versions of regulations and legistadi@ available.

The improvements in earthquake management could be:

In a lot of placesearthquake-proof urban planning and land-use regates are
required. The urban planning should be developedthenbasis of seismic hazard
(ground shaking) and other associated hazards @hdhe earthquake event in mind.

It is necessary to@e-examineand improve the national building codesnd building
safety requirements on a systematic basis, espeamlhigh-risk zones, introducing
right procedures of building control

More strict requirements regarding seismic safsityuld be included in the Building
Code for the design of structural and non-strutteleaments, as seismic safety has much
to do with the overall design of the building.

Theimprovement o$eismic risk assessmembuld also be a useful in order obtain a
clear view of the possible effects of future easdiggsin a determined area and to
support decision making on earthquake protection.

Seismic zonation and building code only apply omw rmiildings. The problem is to
reduce the vulnerability of existing buildings. i& possible reduce the building
vulnerability with appropriatestrengthening and retrofitting techniqudsational and
local strategies for strengthening existing buildir@sthebasis of empirical experience
and new regulations for disaster mitigation shohél developed. The high cost of
retrofitting suggests providing institutional fundi and taxes incentives to promote
these mitigation measures in high-risk areas.

An institutional framework for theecovery and reconstruction phasgsuld be set up.

The updating of the existing emergency plen of extreme importance and to be
regulated. The emergency earthquake plan shoulkidaerdor feedback procedures in
order to record experience from this major disastel integrate lessons learnt.

The need to establish an institutional frameworkhonv to intervene and evaluate
building safety.

Reinforce international co-operation and bilater@lgreementscan improve the
response, relief and rehabilitation proceduresn3+feontier cooperation in prominent
hazards or intensive disasters is vital.
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Improve the vulnerability knowledge and how reduoar vulnerabilities: While each disaster
has its own characteristics, all disasters, whatéveir types, present a number of common
features. The potential effects of earthquakes lsanin some way tuned up by local
conditions, which determine the actual consequenaésthe type of information required for
disaster management.

The strategic goalin succeed in reducing our vulnerabilitiesvsrking togetheto increase
capacity on local, national, and regional scalesr @st need will be increase our
understanding of the seismic vulnerability.

Local profiles should be established a priori, sd@ahelp plan an effective management of
disasters, from prevention and community preparesine rescue and relief. detailed
matrix of earthquake impactshould be defined and refined on the basis of ecapbi
experience and case studies in order to obtain raplete image of the extent and
combinations of these effects. The extent and coatioin of the dominant effects of
earthquakes on life, health, life support, housiatijties, transport, and the associated
secondary hazards depend on a number of localrfadtbese factors may be categorised in
permanent variables (geographic, demographic, hgusesources, utilities, access routes
and communications, potential parameters in prapag¢he effect) depending on the place
of the disaster, and transient variables, relatethé time of occurrence and the climatic
conditions. The possibility of assistance will al&oy according to these variables. Many of
these factors can increase the vulnerability tthgarmke hazard and thus initiate a disaster.

The criteria andprocedures for vulnerability assessmenfitbuildings, essential facilities,
and lifelinesshould be standardized/ulnerability assessment in this regional compne
comprises the estimation of the degree of diresg tue to building damage (both structural
and non-structural). By direct loss we refer toiglotosses (i.e. injuries, fatalities) and
economic losses (i.e. repair costs, downtime) ¢that be directly correlated to the damage
resulting from ground shaking at a given levelrgénsity.

The losses may be calculated diredly a function of the intensity of the hazard,hootigh
models which estimate first the damage given allefentensity and then the social or
economic loss given a level of damage. These msthad estimations might be based on
past observations of damage/loss (empirical), @iinoexpert opinion or based on numerical
models of the considered phenomenon (analytical).

The implementation of GIS for the representatiod simulation of seismic risk, allows the
creation of hazard maps of the territory in respéceismic risk and maps thataracterize
the vulnerabilityof the building. In addition it allows to crealamage scenarioshich can
produce both thematic maps concerning the mitigatfoseismic risk in terms of prevention
and to simulate the consequences that would beéedr€as a result of a seismic event) and
finally, to prepare contingency plans. The ability calculate risk measures on the area
certainly represents an important aid to the aadiwiof regional planning in terms of
development and redevelopment of urban settlenpmpses.
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» Develop aPost-Earthquake Building Safety Assessmentdé&ulescribing procedures for
deciding what buildings must be firstly investightébuilding evaluation methodology,
safety classification criteria, descriptions ofibgd levels of damage for different types of
buildings and the relation of such damage to safeigponsibilities of project participants,
formation and dispatch of investigation teams,asdainination of the informatioeollected.

Therefore, it is important that different proceeiand inspection forms should be issued.
Furthermore, the spatial distribution of damageusdhbe an outcome of the assessment in fast and
detailed inspections.

4. Improve the coordination and the prevention meassiren the emergency phas@ften the
coordination among government, agencies, volunteleusnanitarian organizations, etc. is
currently insufficient. The goal is facilitate theoordination among disaster response
organisations before the occurrence of natural rdazah set of actions must be planned and
tested before.

* Mobilisation timeshould be minimised. In addition, the strengthgnof the resources
available and the role at a local level should $tatdished.

* Role identificationof each actor from all types of organisationsrigkpartin the response
phase before the disaster occurs, is essential in @rgw coordinated, faster and more
efficient response and to facilitate emergency afpans.

» Civil Protection and competent authorities shoddéyelop a protocoto assure thgbteople
should be conscious of staying away from the riklcgs (e.g. collapsed or seriously
damaged buildings) during the emergency phase.

» Itis essential thatesources are available in the aftermath of an lequiake The creation of
inventories and data bases on resources at a etgaoil national level, along with its
continuous update, are considered important measoran effective response.

* There is a need to havecaordination body that deals with voluntedi$GOs, charity
organisations and individuals). Volunteers playesigaificant role in aid provision after the
earthquake (e.g. Kobe earthquake). There is sslireng need to clarify their role in the
preparation for a potential disaster and their radgon with all actors involved in
responding to any major emergencies. Experiencesiizat their contribution would have
been greater if there would have been some formoofdination at either Municipal or
Government level. It is imperative that the rolevofunteers is taken into account in the
Emergency Plan in order to tackle these matters.

* Local responses crucial in earthquake emergency and local tusdns and their human
and physical resources must be well coordinatednitfpalities should be taken into
account in emergency planning. They should be asdigoles and they also should be
accountable for disaster response and relief.

- It is essential that thedequate use of information and timedia be carried out. Media can
play a crucial role in the management of an emeageh is important appoint to a local
radio station the task to disseminate instructitmghe citizens in case of an emergency.
Observed over-reactions of the population wereu@rfted and exaggerated by broadcasted
remarks mainly from seismologists on predictionsaiecoming earthquake.
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It is necessary thahformation technologye used in order to manage information. It is
textbook knowledge that real-time, accurate infdramais vital in emergency respond and
disaster management. An operational MIS (Managen@ormation System) and GIS
(Geographical Information System) can make a difiee in effectiveness of disaster
management.

It is necessary to establishrenitoring and management system of temporaryesatthtsn
order to help minimise the negative side effeatshsas social degradation.

It is important to note that accesses and escapys Wwam buildings and towns must be
ensured and be widely known to the population.

Response actions and effectiveness of search astue operationsThe ability of citizens
and policy makers to mitigate disasters dependa,great extent, on access to reliable and fast
information on earthquake data and potential camseces.

In the case of earthquakes, of magnitude 5 or nareutomatic procedurés need to be
immediately activated by national seismic netwdrkproduce data, maps, and information
concerning the epicentral area. Thus, maps and gaiag a complete description of the
main features of the stricken area will be tranteditin the aftermath hours after the event,
to the Civil Defence departments and authoritidse Euro-Mediterranean Seismological
Centre (EMSC) operates a system for rapid detetromaof the European and
Mediterranean earthquakes for determining the ppabcparameters (epicentre, depth,
magnitude, focal mechanisms...) of major seismiene&y located within the European-
Mediterranean region and dispatch widely the cpoeding results.

After a seismic event it is very important to recisg the dimension of the problem as soon
as possible. Particularly useful is the use of IaBSGA preliminary evaluation of earthquake
ground motion scenari¢geographical distribution of intensity, PGA, etarydearthquake
damage scenarigdamages and losses) can be estimated on the dfasttenuation and
vulnerability relations for each municipality suuraling the epicentre. These data can be
calculated if a simulation software and attenuatiad local amplification relations joint to
vulnerability functions have been previously impkted in a system. This is crucial
information for an adequate and effective earthgudikaster response.

In recent years thase of GISfor the needs of Civil Protection assumes an asirgly
important role in the context of forecasting anskrprevention as well as in support to
decisions to be taken to manage the emergency.a@uerGIS allows create earthquake
damage scenarios which can simulate the consequeresed as a result of a seismic event
showing a blind predictiori of damage distribution very useful in prioritigintasks in
response to quake.

The availability of reliable and timely informatios vital for an efficient search and rescue.
This information is essential for putting priorgien search and rescue actions and for
allocating the available resources and means apptely.

The differentprocedures and inspection fornshiould be issued to inspection buildings
following a response plan for safety evaluationsdafnaged buildings to be activated
efficiently and effectively following a major eadghake.

The living conditions in théemporary settlementgeed to be improved, along with facilities
and services.
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6. Improve the training and the level of preparednesbrough adequate and constant
information to population, school education and teaical training of experts:Prevention and
information on risk and risk protection walk togeth

* Promoting an alert and prepared community to copib disaster through activities of
training and spreading information on risk preventi

* It would be useful t@et up and implement training programntleat can be used in schools
and communities can support public actions beforging and immediately after an
earthquake,

* It is necessary to raise the awareness of Muni@péhorities and administration and the
training of their personneinvolved in prevention and earthquake emergensgaese and
relief should be intensified.

* Informative seminarshould also be introduced to raise public awarepe®r to and after
an earthquake.

« The promotion of a broad-based public awarenesenseh coupled with a better
understanding of earthquakes is required, so abtein public support for actions to reduce
the impacts of earthquakes.

« Methods ofimproving the communication to the pubiould be of great help.

« Increasingthe awareness of the citizereyarding the European emergency Number 112 in
partnership with the Member States.

* The social component in earthquake disaster managiein crucial and is required for
planning efficient mitigation programs, as the ®sscor failure of mitigation programs is
also strongly influenced by people’s perceptionshef earthquake threat and how to adjust
to it, the organisation and cultural make-up of¢benmunity involved.

7. Improving research activitiesThe develop of tools to model the impacts of damageide
opportunities to advance in modelling and obseovati systems, that help to respond to
disasters, and share information about the riskatdiral processes or phenomena that may be a
damaging event

* A new challenge in Earthquake Engineering is nogking beyond “life safety'to further
reduce the damage to buildings and critical faegitmust be promoted because we can
reduce not only fatalities but also economic losses
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Improve the methodologies and automatic procedures produce data, maps, and
information concerning the epicentral area to benadiately activated in the case of
earthquakes of great magnitude.

It is important invest in research on the developima early warning systemand on
exchange of information and monitoring systems.

Develop research activities joint with the civibpection linked to the disaster management
cycle.

Develop ofoverall scenariodased on disasters which have occurred in the past

The development ohazard and risk mapsan aim to identify the areas prone to risk.
Furthermore, they provide information to the citigeand an important tool for planning to
the authorities.

Emphasis should be placed on technological perspsctsuch as the design of monitoring
and warning systems.

8. Improve the knowledge and data on the social comgainof earthquake disasters:

Available data on earthquake impacts and consegseis currently limited and suffers

from a lack of comparability. It is necessary a poamensive inventory of existing sources of
information related to earthquake disasters. On dtieer hand, information on the economic
impacts of earthquake disasters is particularly artgnt since it can allow policy makers to
properly assess the costs and benefits of diffetisaster prevention measures.

For a better understanding of disasters it is rezogs

To createEuropean and National databases of earthquake atspand consequencésat
show the consequences of earthquakes, includindithgidamage, damage to lifelines and
other infrastructure, ground failure, human casesltsocial disruption, and financial and
economic impacts.

Create aEuropean and National databases of seismic vulnknakestimations using
common methods for all countries/regions in ordealtow a global risk assessment to be
carried out.

There is a need to document experiences and disaenthe results gained.

Improving emergency management and prompt inteiveifter destructive earthquakes.
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Objectives of the Manual Katural Risk Prevention.

EU Member States generally appear to have develqpee effective and well-coordinated
mechanisms for crisis management (response andasgp also in regard to specific disaster
types®. This reflects that crisis management and civit@ction are areas with a long history and a
strong national momentum.

However, disaster prevention is a newer discipind natural risk prevention is a recent
area within this. At the beginning of this chapteatural risk preventiorwas defined as all those
activities which can be taken to avoid or to ake®ithe effects of natural hazards or to reduce
futures losses, whether in terms of human cassattiephysical or economic losses. One way to
identify, prioritize and implement preventive me@sufor natural disasters is to take the result of
past experiences and identify those actions that lb@en recognized as correct in the prevention
and mitigation of damages.

Good practicesn natural risk prevention are those groups ofoast and processes to be
effective reducing disaster impact (losses of Ifmperty, and function) based on the experience
acquired in past natural disasters. Their usefslties in the fact that they improve public polgie
increase the awareness level of those people wpikiprevention and mitigation of natural risks
(decision makers, risk managers, technicians, pratection workers, etc.) and of the population.

The main aim of this manual is to develop some comnechniques, methods and
procedures aimed at promoting new policies for raitisk prevention (focusing on seismic risks)
at the national and European level.

% Member States' Approaches towards Prevention PelyCritical Analysi. Final ReportEuropean Commission DG Environment. March 2008.
81 pp.
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WEBSITES VISITED
http://www.unisdr.org/eng/hfa/hfa.htrdN ISDR Hyogo Framework for Action  web page

http://www.cira.colostate.edu/cira/ramm/hillger/IDR.htm

International Decade for Natural Disaster Reduction(IDNDR), The General Assembly of the
United Nations designated the 1990's as the Inierma Decade for Natural Disaster Reduction
(IDNDR) (On 11 December 1987 at its 42nd sessidhg basic idea behind this proclamation of
the Decade was and still remains to be the unaakepand rising levels of losses which disasters
continue to incur on the one hand, and the existemt the other hand, of a wealth of scientific and
engineering know-how which could be effectively diséo reduce losses resulting from
disastersttp://www.benfieldhrc.org/disaster_studies/praggmdmmunitydrrindicators/community
drr_indicators_index.htm

A fuller bibliography of relevant documents on indicators, resilienad @mmunity
DRR http://www.unisdr.org/local-government

Local Government Alliance for Disaster Risk Reductn. A compilation of good practices and

lessons learnt by local governments in disastdér nesluction. Local-level implementation of the

Hyogo Framework for Action remains one of the majballenges to achieve, requiring the active
participation and involvement of local governmeatoas at different levels. From the regional to
the municipal level, local governments have a kel o play in reducing disaster risks and
vulnerabilities http://www.unisdr.org/Global -Facility DRR.pdf

Global Facility for Disaster Reduction and Recovery Disaster reduction is a critical dimension
of the global poverty reduction agenda as disastepact poor the most. With this in view, the
World Bank is developing various instruments topup its client governments to integrate risk
reduction strategies in development processesatdtintry and local levels, especially in countries
where risks are highnttp://www.reliefweb.int/ocha_ol/index.html

United Nations Office for Coordination of Humanitarian Affairs (UN-OCHA). The mission of
UN-OCHA is to mobilize and coordinate the colleetigfforts of the international community, in
particular those of the UN system, to meet in aeceht and timely manner the needs of those
exposed to human suffering and material destrudtiodisasters and emergencies. This involves
reducing vulnerability, promoting solutions to romduses and facilitating the smooth transition
from relief to rehabilitation and developméattp://www.reliefweb.int/undac/index.html

UNDAC (United Nations Disaster Assessment and Cadination). The UNDAC team is a
stand-by team of disaster management professiavtadsare nominated and funded by member
governments, OCHA, UNDP and operational humanmadaited Nations Agencies such as WFP,
UNICEF and WHO. Upon request of a disaster-striac@mtry, the UNDAC team can be deployed
within hours to carry out rapid assessment of fiyioreeds and to support national Authorities and
the United Nations Resident Coordinator to coorginaternational relief on-site. Particularly after
earthquakes the UNDAC team has to be mobilizeddhapn order to effectively coordinate the
search and rescue (SAR) operation of internati8Ad® teams together with the national authorities
of the affected countrigttp://www.virtualref.com/uncrd/_sub/s287.htm

UNDRO (Office of the United Nations Disaster ReliefCo-ordinator). United Nations office
established in 1972 to coordinate internationaéfelctivities to countries struck by natural onext
disasters. It is headed by a disaster relief coatdr who reports directly to the UN secretary-
general and works closely with the United Nationgv&opment Programme (UNDP).
http://www.unisdr.org/unisdr/radiusindex.htitp://www.geohaz.org/radius
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Risk Assessment Tools for Diagnosis of Urban Areaagainst Seismic DisastersRADIUS).
RADIUS is an initiative launched in 1996 by the retariat of the International Decade for Natural
Disaster Reduction (IDNDR 1990-2000), United Nasioeneva, with financial assistance from
the Government of Japan. It aimed to promote wdddwactivities for reduction of seismic
disasters in urban areas, particularly in develpgiountries. The RADIUS initiative has developed
practical tools for seismic risk assessment of mraeeas, raised public awareness and provided
directions for the development and implementatibdigaster mitigation measures.

www.proventionconsortium.org/themes/default/pdfdARS full paper.pdf,

ProVention Consortium 2006 Risk Reduction Indicator§ RIAMS Working Paper (Geneva:
ProVention Consortium).

http://www.emsc-csem.org/about/

The European-Mediterranean Seismological Centre(EMSC) was founded in 1975, following a
recommendation from th&uropean Seismological CommissidESO. The ESC is a regional
commission of thénternational Association of Seismology and Physitthe Earth's Interio(ASPEI),
itself a specialized association of thmernational Union of Geodesy and GeophydiltdGG). The
EMSC maintains a 24h/24 and 7d/7 operational eadke information service, sending alert
messages to appropriate authorities, internationganisations, and EMSC members with the
location and magnitude parameters.

http://www.eldis.org/quides/index.htm

Eldis is an internet based information service: filterisgructuring and presenting development
information via the web and email. They maintaineser-growing library of editorially selected
and abstracted online documents, and an orgamsatthrectory of development-related internet
services.

http://www.riskinstitute.org/test.php?pid=cle®ERI. The Public Entity Risk Institute's mission
is to serve public, private, and nonprofit orgahas as a dynamic, forward thinking resource for
the practical enhancement of risk management.

http://lwww.eeri.orqg/site/

EERI. TheEarthquake Engineering Research Institutels a national, nonprofit, technical society
of engineers, geoscientists, architects, planpeidjc officials, and social scientists.

http://www.colorado.edu/hazards/about/

TheNatural Hazards Center has served (since 1976) as a national and intenadtclearinghouse

of knowledge concerning the social science anccpalspects of disasters. The Center collects and
shares research and experience related to prepasedor, response to, recovery from, and
mitigation of disasters, emphasizing the link betwéazards mitigation and sustainability to both
producers and users of research and knowledgetmmexevents.

http://www.southwestcoloradofires.org/default.asp

Wildland Fire. The purpose of this website is to inform citizegy@yernment agencies and leaders,
and any interested people about current effortprevent unwanted damage from wildfire on
private and public lands.
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KEY TERMS IN NATURAL DISASTER PREVENTION AND RISK R EDUCTION

Acceptable risk - The level of potential losses that a society or mamity considers
acceptable given existing social, economic, padaliticcultural, technical and environmental
conditions. In engineering terms, acceptable 8s&l$so used to assess and define the structural and
non-structural measures that are needed in ordeedoce possible harm to people, property,
services and systems to a chosen tolerated lex@yding to codes or “accepted practice” which
are based on known probabilities of hazards aner déctors.

Capacity (or capability) - The combination of all the strengths, attributed a@sources
available within a community, society or organiaatithat can be used to achieve agreed goals.
Capacity may include infrastructure and physicabnse institutions, societal coping abilities, as
well as human knowledge, skills and collectiveilatties such as social relationships, leadership
and managemenCapacity assessmeista term for the process by which the capacitg gfoup is
reviewed against desired goals, and the capady gee identified for further action. Capacity may
also be described as capability.

Disaster - A serious disruption of the functioning of a comrtyror a society involving
widespread human, material, economic or environatdosses and impacts, which exceeds the
ability of the affected community or society to eopsing its own resources. Disasters are often
described as a result of the combination of: thoeure to a hazard; the conditions of vulnerability
that are present; and insufficient capacity or messsto reduce or cope with the potential negative
consequences.

Disaster impacts -May include loss of life, injury, disease and othegative effects on
human physical, mental and social well-being, togetwith damage to property, destruction of
assets, loss of services, social and economicatieruand environmental degradation.

Disaster mitigation - The lessening or limitation of the adverse impaithazards and
related disasters. The adverse impacts of hazétels cannot be prevented fully, but their scale or
severity can be substantially lessened by varidustegies and actions. Mitigation measures
encompass engineering techniques and hazard-régsistanstruction as well as improved
environmental policies and public awareness.

Disaster prevention ¢r Prevention) - The outright avoidance of adverse impacts of
hazards and related disasters. It expresses tleemoand intention to completely avoid potential
adverse impacts through action taken in advande asiconstruction of dams or embankments that
eliminate flood risks, land-use regulations thatndo permit any settlement in high-risk zones, and
seismic engineering designs that ensure the slir@ndfunction of a critical building in any likely
earthquake.
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Disaster risk - The potential disaster losses, in lives, healttustdivelihoods, assets and
services, which could occur to a particular comryuar a society over some specified future time
period. The definition of disaster risk reflectsetltoncept of disasters as the outcome of
continuously present conditions of risk. Disasiek comprises different types of potential losses
which are often difficult to quantify. Neverthelesgith knowledge of the prevailing hazards and
the patterns of population and socio-economic agreent, disaster risks can be assessed and
mapped, in broad terms at least.

Disaster risk management -The systematic process of using administrativectives,
organizations, and operational skills and capaciieimplement strategies, policies and improved
coping capacities in order to lessen the advergmaats of hazards and the possibility of disaster.
This term is an extension of the more general tgisk management” to address the specific issue
of disaster risks. Disaster risk management aimsvtd, lessen or transfer the adverse effects of
hazards through activities and measures for prexgnnitigation and preparedness.

Disaster risk reduction (DRR) - This is a broad and relatively new concept. Thecept
and practice of reducing disaster risks throughesyatic efforts to analyse and manage the causal
factors of disasters, including through reducedosype to hazards, lessened vulnerability of people
and property, wise management of land and the @mwient, and improved preparedness for
adverse events. A comprehensive approach to retisaster risks is set out in the United Nations-
endorsed Hyogo Framework for Action, adopted in 20@hose expected outcome i$he
substantial reduction of disaster losses, in ligad the social, economic and environmental assets
of communities and countriésThe International Strategy for Disaster Redutt{tSDR) system
provides a vehicle for cooperation among Governgsjemrtiganisations and civil society actors to
assist in the implementation of the Framework. Nib& while the term “disaster reduction” is
sometimes used, the term “disaster risk reductjmavides a better recognition of the ongoing
nature of disaster risks and the ongoing potetdia¢duce these risks.

Disaster risk reduction plan -A document prepared by an authority, sector, oggdiun or
enterprise that sets out goals and specific olestior reducing disaster risks together with ezlat
actions to accomplish these objectives. Disass&rraduction plans should be guided by the Hyogo
Framework and considered and coordinated withevesit development plans, resource allocations
and programme activities. National level plans seedbe specific to each level of administrative
responsibility and adapted to the different soaiadl geographical circumstances that are present.
The time frame and responsibilities for implemeptatand the sources of funding should be
specified in the plan.

Early warning system - The set of capacities needed to generate andndisste timely

and meaningful warning information to enable induals, communities and organizations
threatened by a hazard to prepare and to act ajgedp and in sufficient time to reduce the
possibility of harm or loss. This definition encoasges the range of factors necessary to achieve
effective responses to warnings. A people-centesly evarning system necessarily comprises four
key elements: knowledge of the risks; monitoringalgsis and forecasting of the hazards;
communication or dissemination of alerts and wagsirand local capabilities to respond to the
warnings received. The expressioent-to-end warning systeims also used to emphasize that
warning systems need to span all steps from hatetettion through to community response.

61



NARPIMED

Manual for Natural Risk Prevention in Europe

Emergency - Unforeseen or sudden occurrence, especially dadgenanding immediate
action.

Emergency management- The organization and management of resources and
responsibilities for addressing all aspects of geecies, in particular preparedness, response and
initial recovery steps. A crisis or emergency igheeatening condition that requires urgent action.
Effective emergency action can avoid the escalabbran event into a disaster. Emergency
management involves plans and institutional arrareggs to engage and guide the efforts of
government, non-government, voluntary and privaenaies in comprehensive and coordinated
ways to respond to the entire spectrum of emergeeegs. The expressiodisaster management
is sometimes used instead of emergency management.

Environmental degradation - The reduction of the capacity of the environm@entmeet
social and ecological objectives and needs. Degmadaf the environment can alter the frequency
and intensity of natural hazards and increase tiheevability of communities. The types of human-
induced degradation are varied and include landiseissoil erosion and loss, desertification, wild-
fires, loss of biodiversity, deforestation, mangralestruction, land, water and air pollution, cliena
change, sea level rise and ozone depletion.

Environmental impact assessment Process by which the environmental consequences of
a proposed project or programme are evaluated,riak@d® as an integral part of planning and
decision-making processes with a view to limitimg@ducing the adverse impacts of the project or
programme. Environmental impact assessment isiaypilol that provides evidence and analysis
of environmental impacts of activities from congeptto decision-making. It is utilized extensively
in national programming and project approval preessand for international development
assistance projects. Environmental impact assessrmalkould include detailed risk assessments and
provide alternatives, solutions or options to dei#h identified problems.

Exposure - People, property, systems, or other elements présedmazard zones that are
thereby subject to potential losses. Measures pégxe can include the number of people or types
of assets in an area. These can be combined vatbptbcific vulnerability of the exposed elements
to any particular hazard to estimate the quantgatisks associated with that hazard in the area of
interest.

Extensive and intensive risks - Extensive risk the widespread risk associated with the
exposure of dispersed populations to repeated ispent hazard conditions of low or moderate
intensity, often of a highly localized nature, whican lead to debilitating cumulative disaster
impacts. Extensive risk is mainly a characteristic rural areas and urban margins where
communities are exposed to, and vulnerable to,rregulocalised floods, landslides storms or
drought. Extensive risk is often associated withvgrty, urbanization and environmental
degradation.

62



NARPIMED

Manual for Natural Risk Prevention in Europe

Intensive riskthe risk associated with the exposure of large eotmations of people and economic
activities to intense hazard events, which can leagotentially catastrophic disaster impacts
involving high mortality and asset loss. Intensinak is mainly a characteristic of large cities or
densely populated areas that are not only expaséatdénse hazards such as strong earthquakes,
active volcanoes, heavy floods, tsunamis, or mstimms but also have high levels of vulnerability
to these hazards.

Hazard - A dangerous phenomenon, substance, human actividgralition that may cause
loss of life, injury or other health impacts, pragedamage, loss of livelihoods and services, $ocia
and economic disruption, or environmental damagee hazards of concern to disaster risk
reduction as stated in footnote 3 of tHgogo Frameworlkare “... hazards of natural origin and
related environmental and technological hazards asks” Such hazards arise from a variety of
geological, meteorological, hydrological, oceaminlogical, and technological sources, sometimes
acting in combination. In technical settings, hdzaare described quantitatively by the likely
frequency of occurrence of different intensities flifferent areas, as determined from historical
data or scientific analysis.

Hazard analysi:identification, studies and monitoring of any haz#o determine its potential,
origin, characteristics and behaviour.

Natural hazard:natural process or phenomenon that may cause ssduapacts. Natural hazards
are a sub-set of all hazards. The natural hazadsbe grouped in two main categories namely
geophysical hazardandhydrometeorological hazargdshe last one is subdivided in droughts and
related hazards, floods and related hazards, andstarms. The term natural hazards is used to
describe actual hazard events as well as the laterdard conditions that may give rise to future
events. Natural hazard events can be characteoizéldeir magnitude or intensity, speed of onset,
duration, and area of extent. For example, earttepihave short durations and usually affect a
relatively small region, whereas droughts are dowevelop and fade away and often affect large
regions. In some cases hazards may be coupleql tlas flood caused by a hurricane or the tsunami
that is created by an earthquake.

Geological hazard:A dangerous geological process or phenomenon tlet cause adverse
impacts. Geological hazards include internal eprtdtesses, such as earthquakes, volcanic activity
and emissions, and related geophysical processbsasumass movements, landslides, rockslides,
surface collapses, and debris or mud flows. Hydteorelogical factors are important contributors
to some of these processes.

Tsunamisare difficult to categorize; although they aredeged by undersea earthquakes and other
geological events, they are essentially an oceprocess that is manifested as a coastal water-
related hazard.

Hydrometeorological hazardA dangerous process or phenomenon of atmosplmgdcological or
oceanographic nature that may cause adverse impAgtirometeorological hazards include
tropical cyclones (also known as typhoons and bames), thunderstorms, hailstorms, tornados,
blizzards, heavy snowfall, avalanches, coastahs&urges, floods including flash floods, drought,
heatwaves and cold spells. Hydrometeorological itimm3 also can be a factor in other hazards
such as landslides, wildland fires, locust plagegsdemics, and in the transport and dispersal of
toxic substances and volcanic eruption material.
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Land-use planning The process undertaken by public authorities tatifle evaluate and
decide on different options for the use of land;luding consideration of long term economic,
social and environmental objectives and the impbeces for different communities and interest
groups, and the subsequent formulation and prortiatgaf plans that describe the permitted or
acceptable uses. Land-use planning is an impoxantributor to sustainable development. It
involves studies and mapping; analysis of econoemngjronmental and hazard data; formulation of
alternative land-use decisions; and design of lamge plans for different geographical and
administrative scales. Land-use planning can helpmitigate disasters and reduce risks by
discouraging settlements and construction of kestaltations in hazard-prone areas, including
consideration of service routes for transport, powater, sewage and other critical facilities.

National platform for disaster risk reduction - A generic term for national mechanisms
for coordination and policy guidance on disastek mnieduction that are multi-sectoral and inter-
disciplinary in nature, with public, private andvitisociety participation involving all concerned
entities within a country. Disaster risk reducti@guires the knowledge, capacities and inputs of a
wide range of sectors and organisations, includinged Nations agencies present at the national
level, as appropriate. Most sectors are affecteelctly or indirectly by disasters and many have
specific responsibilities that impinge upon disasteks. National platforms provide a means to
enhance national action to reduce disaster rigid tlzey represent the national mechanism for the
International Strategy for Disaster Reduction.

Preparedness -The knowledge and capacities developed by govemtsnerofessional
response and recovery organizations, communitidsratividuals to effectively anticipate, respond
to, and recover from, the impacts of likely, immheor current hazard events or conditions.
Preparedness action is carried out within the cortedisaster risk management and aims to build
the capacities needed to efficiently manage aksypf emergencies and achieve orderly transitions
from response through to sustained recovery. Pedpass is based on a sound analysis of disaster
risks and good linkages with early warning systears] includes such activities as contingency
planning, stockpiling of equipment and supplies, development of arrangements for coordination,
evacuation and public information, and associatathing and field exercises. These must be
supported by formal institutional, legal and budggtcapacities. The related term “readiness”
describes the ability to quickly and appropriatelgpond when required.

Prevention - The outright avoidance of adverse impacts of hazartl related disasters.
(See disaster prevention). Very often the compwt@dance of losses is not feasible and the task
transforms to that of mitigation. Partly for thisason, the terms prevention and mitigation are
sometimes used interchangeably in casual use.

Public awareness- The extent of common knowledge about disassisrithe factors that
lead to disasters and the actions that can be takieridually and collectively to reduce exposure
and vulnerability to hazards. Public awarenesskisyafactor in effective disaster risk reductiots. |
development is pursued, for example, through theeldement and dissemination of information
through media and educational channels, the eskatéint of information centres, networks, and
community or participation actions, and advocacéwior public officials and community leaders.
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Recovery or Post-Disaster Recovery -The restoration, and improvement where
appropriate, of facilities, livelihoods and livingonditions of disaster-affected communities,
including efforts to reduce disaster risk factarsaccordance with the principles of “build back
better”. The recovery task of rehabilitation andamstruction begins soon after the emergency
phase has ended, and should be based on pre-gxsstaiegies and policies that facilitate clear
institutional responsibilities for recovery actiand enable public participation.

Residual risk - The risk that remains in unmanaged form, even vdffattive disaster risk
reduction measures are in place, and for which gemery response and recovery capacities must be
maintained. The presence of residual risk impliesoatinuing need to develop and support
effective capacities for emergency services, pexpagss, response and recovery together with
socio-economic policies such as safety nets akdmassfer mechanisms.

Resilience -The ability of a system, community or society exgbdo hazards to resist,
absorb, accommodate to and recover from the eftdcishazard in a timely and efficient manner,
including through the preservation and restoratbrts essential basic structures and functions.
Resilience means the ability to “resile from” opfmg back from” a shock. The resilience of a
community in respect to potential hazard eventdetermined by the degree to which the
community has the necessary resources and is eaphblrganizing itself both prior to and during
times of need. Resilience is generally seen asoader concept than ‘capacity’ because it goes
beyond the specific behaviour, strategies and meadar risk reduction and management that are
normally understood as capacities (J. Twigg, 2007).

Response -The provision of emergency services and public séasce during or
immediately after a disaster in order to save liveduce health impacts, ensure public safety and
meet the basic subsistence needs of the peoplteaifBisaster response predominantly focused
on immediate and short-term needs and is sometaits] ‘disaster reli€f. The division between
this response stage and the subsequent recovegegyistaot clear-cut. Some response actions, such
as the supply of temporary housing and water seppihay extend well into the recovery stage.

Risk - The combination of the probability of an event atsdnegative consequences. This
definition closely follows the definition of the @IEC Guide 73. The word “risk” has two
distinctive connotations: in popular usage the emsghis usually placed on the concept of chance
or possibility, such as in “the risk of an accidenthereas in technical settings the emphasis is
usually placed on the consequences, in terms defypial losses” for some particular cause, place
and period. It can be noted that people do not gsacdy share the same perceptions of the
significance and underlying causes of differerkgis

Risk assessment/analysis -A methodology to determine the nature and exvémisk by
analysing potential hazards and evaluating existimgditions of vulnerability that together could
potentially harm exposed people, property, seryilbeslihoods and the environment on which they
depend. Risk assessments (and associated risk mgapipiclude: a review of the technical
characteristics of hazards such as their locaimensity, frequency and probability; the analysis
exposure and vulnerability including the physicaktial, health, economic and environmental
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dimensions; and the evaluation of the effectiversdgsrevailing and alternative coping capacities
in respect to likely risk scenarios. This seriesacfivities is sometimes known as a risk analysis
process.

Risk management -The systematic approach and practice of managmggrtainty to
minimize potential harm and loss. Risk managementprises risk assessment and analysis, and
the implementation of strategies and specific astito control, reduce and transfer risks. It is
widely practiced by organizations to minimise rigk investment decisions and to address
operational risks such as those of business disrypproduction failure, environmental damage,
social impacts and damage from fire and naturabtisz Risk management is a core issue for
sectors such as water supply, energy and agrieulitrose production is directly affected by
extremes of weather and climate.

Risk transfer - The process of formally or informally shifting theancial consequences of
particular risks from one party to another wher@bjpousehold, community, enterprise or state
authority will obtain resources from the other paatter a disaster occurs, in exchange for ongoing
or compensatory social or financial benefits predido that other party. Insurance is a well-known
form of risk transfer, where coverage of a riskligained from an insurer in exchange for ongoing
premiums paid to the insurer. Risk transfer canupdcformally within family and community
networks where there are reciprocal expectatiomawiial aid by means of gifts or credit, as well
as formally where governments, insurers, multisitdanks and other large risk-bearing entities
establish mechanisms to help cope with losses jormeaents. Such mechanisms include insurance
and re-insurance contracts, catastrophe bondsingent credit facilities and reserve funds, where
the costs are covered by premiums, investor cartabs, interest rates and past savings,
respectively.

Structural and non-structural prevention measures.

Structural measures Any physical construction to reduce or avoidgiole impacts of hazards, or
application of engineering techniques to achieveataresistance and resilience in structures or
systems;

Non-structural measuresAny measure not involving physical constructioatthses knowledge,
practice or agreement to reduce risks and impattsarticular through policies and laws, public
awareness raising, training and education. Comnroictaral measures for disaster risk reduction
include dams, flood levies, ocean wave barrierghgqaake-resistant construction, and evacuation
shelters. Common non-structural measures includdibg codes, land use planning laws and their
enforcement, research and assessment, informagmunces, and public awareness programmes.
Note that in civil and structural engineering, than “structural” is used in a more restricted gens
to mean just the load-bearing structure, with ofteats such as wall cladding and interior fittings
being termed non-structural.
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Sustainable development -Development that meets the needs of the preseouti
compromising the ability of future generations teentheir own needs. This definition coined by
the 1987 Brundtland Commission is very succinct luteaves unanswered many questions
regarding the meaning of the word development drel docial, economic and environmental
processes involved. Disaster risk is associateld wisustainable elements of development such as
environmental degradation, while conversely digsagisk reduction can contribute to the
achievement of sustainable development, througlucestl losses and improved development
practices.

Vulnerability - The characteristics and circumstances of a commuwsystem or asset that
make it susceptible to the damaging effects of zafth There are many aspects of vulnerability,
arising from various physical, social, economicg @mvironmental factors. Examples may include
poor design and construction of buildings, inadéguprotection of assets, lack of public
information and awareness, limited official recdgm of risks and preparedness measures, and
disregard for wise environmental management. Valoiéty varies significantly within a
community and over time. This definition identifiesInerability as a characteristic of the element
of interest (community, system or asset) whiclaéependent of its exposure. However, in common
use the word is often used more broadly to inchhéeclement’s exposure.

67



NARPIMED

Manual for Natural Risk Prevention in Europe

CHAPTER 2

EU NATURAL RISK PREVENTION FRAMEWORK

Introduction

General observations

Disasters, especially those caused by natural tiszare one of the greater threat to
humanity. Over the last quarter century, the nunolbeeported natural disasters and their impact on
human and economic development worldwide has hemeasing yearl. Natural disaster risks
intimately connected to processes of human aclibese processes intervene in the translation of
physical exposure into natural disaster events usscavulnerability is a fundamental factor
intervening in the growth of disaster. This vulri®lity is generated by social, economic and
political processes that influence how hazardscaffeople in varying ways and with differing
intensities.

Severe natural hazard losses are caused by intermdietween the destructive power of
hazards and the vulnerability of exposed elemeh#ds tmake them susceptible to damage. A
hazard's destructive potential is a function of iiegnitude, duration, location and timing of the
event joint to intrinsic characteristics, or vulabitities, of the elements at risk. These elemargs
people, infrastructure, environment and economiwidéies. Significant losses can occur mainly
during severe hazard events in those areas whepalgiion and economic investment are
concentrated and when elements at risk are weaksaghose hazards.

The difference between a hazard and a disastaer isyportant one. A disaster takes place
when a society or community is affected by a haz@rds usually defined as an event that
overwhelms a society’s capacity to cdpeAs mentioned above, the impact of the disaster is
heavily influenced by the degree of the communitygitnerability to the hazard. This vulnerability
is not natural. It is the human dimension of disesstthe result of the whole range of economic,
social, cultural, institutional, political and evesychological factors that shape people’s livesl, a
create the environment that they live in. This goesof society’s resilience and vulnerability is
very important for understanding the impact of dises, and making choices about how to
intervene.

Global analyses carried out by the UN and othariational organisations have highlighted
a growing vulnerability to natural phenomena. lwisrrying that disaster risk and impacts have
been increasing during a period of global econayevth.

“ UNDP (2004).Reducing Disaster Risk: A Challenge for DevelopmanGlobal ReportUnited Nations Development Programme. Bureau for
Crisis Prevention and Recovery. New York, 2004.

“I Twigg, J. (2004). Disaster risk reduction. Mitigation and preparedness in development and emergency programming. Overseas
Development Institute, London, 2004. 365 pp.
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In Europe, and especially in Mediterranean regithve, updated information shows the
impact of natural hazards is relevant in termshyfgical damage and economic consequences. The
more significant events understood as those events with capacity to gémevictims, are
earthquakesindfloods Both can be regarded like European intensivestisa

Damaging earthquakes spite of their low rate of occurrence, thepwd be considered of
high priority in prevention policy due to their hignortality risk.

Large Floodsare frequent, happen near all regions in Europ®y Have consequences on
extensive areas and can generate an important muwhlb&talities and homeless people. In some
cases both types of these events can cause transidgy impact.

The analysis of the characteristics, frequency @msequences of the natural hazards has
shown a strong variation among regions in the E&tuMl disaster data from the last century show
different geographic patterm the dominant types of natural hazards. Thedilog and landslides
are predominant in the north and middle of Europeneas drought, earthquakes and wild fires are
more frequents to the south.

Over the last 30 years, disasters have increasdimérequency and intensity. Since 1990
natural disasters have been identified as a grothiregat for European Union due to vulnerability to
natural disasters is increasing and having somestimans-boundary impacts (e.g. see recent floods
& fires).

According to CRED repoft for 2007, natural disasters have a high economjzatt on
developed countries such as Japan, the UnitedsStatd Europe. The economic cost of disasters in
Europe is estimated to be €15 billion yearly, bemagural disaster the more important part. This
impact has been recognized as a European probleause it may adversely affect the economic
growth and competitiveness of European Union ane laa effect on the sustainable development
into EU.

The overall problem on natural disaster preveniioBRurope is dealing with saving lives, to
protect the environment and to reduce social anda@uic costs of society.

Disaster risk is not inevitable and the applicatdrstrategies and good practices in prevention and
disaster risk reduction can contribute to a sericeuction in natural hazards impact. The
management of natural and technological disasteasclear example of the added value of action at
community level, where national responsibility fdealing directly with disasters remains
unchallenged but is facilitated and assisted bysthme total of shared Community resoufées

Only after the overall risk is fully understood sitw mitigation measures be identified, prioritized,
and implemented. Basic principles underlying thigcpss include:

» The impacts of natural hazards and the costs ofltbesters they cause will be reduced
whether mitigation measures are implemented durgwy construction (preventively) or as
retrofits (correctively) Proactively integrating mitigation measurggo new construction is
typically more economically feasible than retrarfigt existing structures.

» Risk reduction techniques must address as manyicapf@ hazards as possible. This
approach, known asulti-hazard mitigationis the mostost-effective approag¢imaximizes
the protective effect of complementary mitigatioreasures and optimizes multi-hazard
design techniques with other building technologies.

2 EM-DAT 2007 Disasters in Numbers, http://www.embetDocuments/ConferencePress/2007- disasters-itrensriiSDR-
CRED, and Press Release UN/ISDR 2008/01, 18 Janua8y 200

% Resist Natural Hazardsby the WBDG Secure/Safe Committee, Last updated: 06-02-2010
http://www.wbdg.org/design/resist hazards.php
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The overall objectives to reduce the risk of disasters and the advenpacts of natural
hazards, implementing adequate prevention straegles means systematic efforts to analyse and
manage the causes of disasters, including throwgihdance of hazards, reduced social and
economic vulnerability to hazards, and improvedgpredness for adverse events.

Bringing disaster risk reduction and developmemceons closer together requires three main
step$”:
a. The collection obasic data on disaster risand the development of planning tools to
track the relationship between development poliny disaster risk.

b. The collection and disseminationksst practican development planning and policy hat
reduce disaster risk.

c. The galvanising of political will to reorient tho the development and disaster
management sectors.

Specific challenges in natuisl reduction

There are many challenges to be overcome, but ehammpssible and there are encouraging
signs of progress in many national and Communiganisations. One of th@ajor challengego
manage and reduce risk for the coming years isntmagce Community, national and local
capabilities througltooperation and a more pro-active approatth informing, motivating and
involving people in all aspects of disaster riskiugtion in their own local communitiegll
mitigation is local,and the challenge is to provide the necessaryress to the communities that
need them (Allen, 200%.

Another challenge of natural risk reduction gergradand earthquake risk mitigation in
particular, isthe long return interval of the major eventseach area. The infrequency of large
earthquakes provides limited data set on earthquaacts on modern cities and the high
uncertainty on the next event occurrence often leadssign low priority to earthquake risk
reduction.

Another of the major challenges in natural riskuetthn (perhaps the greatest one) it is the
implementation of the prevention strategies in hdgaone regions. Reducing the human, social
and economical losses cost in future natural hamgdires first identifying the hazards and then
implementing appropriate risk reduction strategies.

Normally it is stressed the importance of suffitieesources allocated specifically for the
realization of risk reduction and building resilienobjectives, either at the Community, national or
the regional level, however other less generic elgmhave not been recognised as relevant as the
investment, e.g. education, incentives, legislatonesearch activities on prevention and reduction
of vulnerability and risk levels.

Education and incentives are two key elements tplement prevention strategies.
Education about the riskndavailable prevention approacheés necessary to motivate mitigation
actions and legal or economic incentives are tbeeeélso important, especially in hazard-prone
areas with densely populated urban zones or ecaatiyndepressed populations.

“* UNDP (2004). Reducing Disaster Risk ... op. cit.
“ Allen, R.M. (2007). Earthquake hazard mitigation: New directions and opportunities, In "Treatise on Geophysics". G. Schubert (ed.),
Vol. 4 (H. Kanamori ed.), pp. 607-648, Elsevier.
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Recently, a communication of the European Commis$sfaced the problem of having no
strategic approach, at the Community level, forghevention of natural and man-made disasters.
The objective of that Communication was to identifieasures which could be included in a
Community strategy for disaster prevention, butdirpon and linking existing measures. The basic
action to reach common final actions between Elneas is to start and usemmon methods and
proceduresThis is another specific challenge. The goabimbke the different national approaches
consistent with common objectives and similar ressul

Community directives and MemBéaites legal basis

Historical background of EurapeCivil Protection

European Union laW is a body of treaties, law and court judgmentscivhoperates
alongside the legal systems of the European Unieiber States (EUMS). It has direct effect
within the EU’'s member states. The primary soufcél law is the EU's treaties. The legislative
acts of the EU come in two formiegulations(that become law in all member states the moment
they come into force) andirectives(that require member states to achieve a ceresultrwhile
leaving them discretion as to how to achieve tisaltg

There is no Title on Civil Protection and no spiedégal base in the Treaty establishing the
European Community (TE€). This means that action has to be based on theeldy flexibility
clause (Article 308, TEC). Nevertheless, civil gaiton is not forgotten. Article 3(1)(u) TEC lists
‘measures in the spheres of energy, civil protecdad tourismh among the activities of the
European Community (Grahn, 2069)

However, theTreaty of Lisbot! would give EU measures against natural and maremad
disasters a new legal base. In Title XXIII Civilopection, Article 196 of thelTreaty on the
Functioning of the European UniditFEU) appears as follow:

1. The Union shall encourage cooperation betweembts States in order to improve the

effectiveness of systems for preventing and protecagainst natural or man-made

disasters.

Union action shall aim to:

(a) support and complement Member States' actiomatibnal, regional and local
level in risk prevention, in preparing their cipkotection personnel and in
responding to natural or man-made disasters witheUnion;

(b) promote swift, effective operational coopermatiwithin the Union between
national civil-protection services;

(c) promote consistency in international civil-pgotion work.

4 COM(2009) 82 final. A Community approach on the prevention of natural and man-made disasters. Commission of the European
Communities, COM(2009) 82, Brussels, 23.02.2009,

“7 Historically called European Community law.

8 Consolidated Versions of the Treaty on European Union and of The Treaty Establishing the European Community. Official Journal of
the European Union, OJEU 29.12.2006 C 321 E, 331 pp. http://eur-
lex.europa.eu/LexUriServ/LexUriServ.do?uri=0J:C:2006:321E:0001:0331:EN

“9 Grahn, R. (2009). EU Law: Civil protection. http://grahnlaw.blogspot.com/2009/01/eu-law-civil-protection.html

% Consolidated Versions of the Functioning of the European Union. Official Journal of the European Union, OJEU 9.5.2008 C 115/135—
136 http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=0J:C:2008:115:0047:0199:EN
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2. The European Parliament and the Council, actingaccordance with the ordinary
legislative procedure shall establish the measuresessary to help achieve the objectives
referred to in paragraph 1, excluding any harmotisa of the laws and regulations of the
Member States.

In the Title | onCategories and Areas of Union Competentéhe TFEU, Civil Protection appears
as one of the seven policy areas of competence:

The Union shall have competence to carry out astionsupport, coordinate or supplement
the actions of the Member States. The areas of attobn shall, at European level, be:

(a) protection and improvement of human health;
(b) industry;

(c) culture;

(d) tourism;

(e) education, vocational training, youth and sport
() civil protection

(g) administrative cooperation.

The area of Civil Protection is for the first tifmmalized as a specific policy area in the
EU through the Treaty of Lisbon. A solidarity claus introduced as well. From a short-term
perspective no specific consequences for the areaempected. However, from a long-term
perspective incentives are given to further dedgpencooperation within the area. Moreover, the
Treaty of Lisbon will make it important for Memb&tates to act pre-emptively in the policy-
process of the EU and to build alliances in orderpursue national interests within Civil
Protectiof.

However, we now review the historical backgroundeafopean Civil Protection. The very
foundations of civil protection co-operation at an@nunity level were set up in the May 1985
ministerial meeting in Rome. Six resolutions wenasequently adopted over the following 9 years
and a number of operational instruments coverirth peeparedness and response were established.
Activities were organised on the basis of the glibsty principle laid down in the Maastricht
Treaty. The most significant was tResolution of 8 July 19%bn improving mutual aid between
Member States in the event of natural or technokdglisasters.

Other legal texts were highly relevant to promoteil@rotection, being precursors to the current
framework. On 19 December 1997 the Community laadchhe first Community Action
Programmeto promote civil protection, covering the years 83hd 1999. Th€ouncil Decision
199/847/EC’ of 9 December 1998utlines the way the Community action programméoide
pursued during the period 2000- 2008ouncil Decision 2005/12/E€ prolongs the action
programme until 2006.

5t Ahman, T. (2010). The Treaty of Lisbon and Civil Protection in the European Union. FOI, Swedish Defence Research Agency, FOI-R-
-2806—SE, User Report. November 2009, Stockholm. 81 pp.

%2 Resolution of the Council and of the representatives of the Governments of the Member States, meeting within the Council of 8 July
1991 on improving mutual aid between Member States in the event of natural or technological disaster. Official Journal C 198 ,
27/07/1991 P. 0001 - 0003

%% 1999/847/EC: Council Decision of 9 December 1999 establishing a Community action programme in the field of civil protection.
Official Journal OJ L 327, 21.12.1999, p. 53-57

% 2005/12/EC: Council Decision of 20 December 2004 amending Decision 1999/847/EC as regards the extension of the Community
action programme in the field of civil protection, Text with EEA relevance. Official Journal OJ L 6, 8.1.2005, p. 7-7
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The Council Decision of 23 October 2001 established the originaCommunity Civil
Protection Mechanismo strengthen cooperation between the Communitlythe Member States
in civil protection assistance interventions in #heent of major emergencies which may require
urgent response actions. This applies also totmtswhere there may be an imminent threat of
such major emergencies. A lat&@ommission Decision of 29 December 20@804/277/EC,
Euratomj®laid down the rules for the implementation of then@nunity Mechanism, defining its
duties and the functioning of the various tools enade of in the Mechanism. In January 2006, the
Commission proposed to reinforce and reshape tistirex European Civil Protection Mechanism
on the basis of past experience and to providetabsel legal basis for future action in this area.
This reinforcement is designed to deal with theease in frequency and seriousness of natural and
man-made disastéfs This cooperation instrument was established ®guncil Decision
2007/779/EC, Euratorfrecas) of 8 November 2007and the amending Retision 2008/73/CE,
Euratom (recast)® and it replaces the mechanism for assistancevanéons established by
Council Decision 2001/792/EC, Euratom.

The Community Civil Protection Mechanismsupports and facilitates the mobilisation of the
emergency services to meet the immediate needsunitrees hit by disaster or at risk from one. It
improves the coordination of assistance intervastioy defining the obligations of Member States
and the Commission and by establishing certaindsodnd procedures, such asMunitoring and
Information Centrg(MIC). The Mechanism covers primarily people blggoathe environment and
property, including cultural heritage, in the evaenit natural and man-made disasters, acts of
terrorism and, technological, radiological or eowimental accidents, including accidental marine
pollution, occurring inside or outside the Communikhe Mechanism takes account of the special
needs of the isolated, outermost and other regionslands of the Community in the case of an
emergency.

The Monitoring and Information Centreis the heart of the Community Mechanism. It is
part of Directorate-General for Humanitarian AidQ@uvil Protection of the European Commission
and accessible 24 hours a day. It gives countgessa to a platform, to a one-stop-shop of civil
protection means available amongst the all theqgyaating states. Any country inside or outside
the Union affected by a major disaster can makapgeal for assistance through the MIC. It acts as
a communication hub at headquarters level betwegticipating states, the affected country and
dispatched field experts. It also provides usefid apdated information on the actual status of an
ongoing emergency.

In accordance with the principle of subsidiaritye tMechanism can provide added-value to
European civil protection assistance by making supgvailable on request of the affected country.
This may arise if the affected country’s preparedgn®r a disaster is not sufficient to provide an
adequate response in terms of available resouBgegooling the civil protection capabilities of the
participating states, the Community Mechanism casuee even better protection primarily of
people, but also of the natural and cultural emriment as well as property.

%% 2001/792/EC, Euratom: Council Decision of 23 October 2001 establishing a Community mechanism to facilitate reinforced
cooperation in civil protection assistance interventions. Official Journal OJ L 297, 15.11.2001, p. 7-11

% 2004/277/EC,Euratom: Commission Decision of 29 December 2003 laying down rules for the implementation of Council Decision
2001/792/EC,

5 COM(2006)29 final. Commission proposal for a Council Decision Establishing a Community civil protection mechanism (recast)
{SEC(2006)113.

%8 Council Decision 2007/779/EC, Euratom of 8 November 2007 establishing a Community Civil Protection Mechanism (recast) Official
Journal OJ L 314, 1.12.2007, p. 9-19 and the amending act Decision 2008/73/CE, Euratom (recast)). Official Journal OJ EU 51,
24.01.2008, p.239-34.
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On the other hand, the Commission also adopté&troposal for a Council Regulation
establishing a Rapid Response and Preparednessuimsht for major emergenciem 20 April
2005 that provided the future legal framework for timahcing of civil protection operations. In
doing so, the Commission recognised the importafigeamediate civil protection assistance as a
tangible expression of European solidarity in tkien¢ of major emergencies. Tkavil Protection
Financial Instrument was established bgouncil Decision of 5 March 2007 establishing aiCiv
Protection Financial Instrumefitto support and complement the efforts of the Mengiates for
the protection, primarily of people but also of thevironment and property, including cultural
heritage, in the event of natural and man-madestliss, acts of terrorism and technological,
radiological or environmental accidents and to liiate reinforced cooperation between the
Member States in the field of civil protection.

The Community Civil Protection Mechanismand the Civil Protection Financial
Instrument are two main pieces of European legislation thatec European Civil Protection.
Together, these centrepieces cover three of the mspects of the disaster management cycle
(prevention, preparedness and response) and teeglsy complementary. The Mechanism itself
covers response and some preparedness actiongashke Financial Instrument enables actions in
all three fields.

There are of course other previous legal texts witireat relevance in the development of
the current European Civil Protection and othersclwvlare not yet legislative pieces but contain
proposals or observations which will have a beanngcivil protection. InAnnex 2.lare listed
some of the legislation on civil protection and amier of documents and decisions of the
Commission.

European Community directieesnatural disaster prevention

The way to achieve the general goal to prevenyyaednd remedy any potential natural or
manmade threat and damage inflicted on people epiyppenvironment and society in the EU is to
have common objectives and apply common actiorteenEU countries in order to reach finally
similar results.

The first step in Natural Disaster Prevention isis@ common methods and procedures. A
second and more difficult step is to overcome tlgawoizational differences between States and get
similar and coordinated actions.

The European Commission, in addition to createludtection instruments to strengthen
intervention actions in emergencies, is developirsgries of directives and documents addressed to
promote a strategic and systematic approach tosi@isaRisk Reduction and to implement a
Community strategy for the prevention of naturatadters. Several of these directives and
documents are discussed below.

% COM(2005) 113 final. Proposal for a Council Regulation establishing a Rapid Response and Preparedness Instrument for major
emergencies {SEC(2005) 439

€ 2007/162/EC,Euratom: Council Decision of 5 March 2007 establishing a Civil Protection Financial Instrument. Official Journal OJ L
71, 10.3.2007, p. 9-17

74



NARPIMED

Manual for Natural Risk Prevention in Europe

In the Declaration of Madrid@ (2003) it was emphasized that Disaster Risk Réutuct
(DRR) is one central element of sustainable devetoyp and the associated integrated disaster risk
management is a primary responsibility of governisieBuch risk management should be based on
a holistic approach to risk prevention and reductombining scientific knowledge, vulnerability
assessment and the competencies of disaster man&gethermore, the civil society, the private
sector, including insurance companies, expertssgaademia must be fully involved.

As has been mentioned in Chapter 1, the World Gent® on Disaster Reduction (2005)
adopted theHyogo Framework for Action 2005-201%§HFA) in order to promote a strategic and
systematic approach to reducing vulnerabiliied risks to hazards. Ti#A considered five main
areas:

(a) Governance: organizational, legal and polieyrfeworks;

(b) Risk identification, assessment, monitoring aady warning;
(c) Knowledge management and education;

(d) Reducing underlying risk factors;

(e) Preparedness for effective response and regover

TheHFA established fiveriorities for actionthat providesandmark guidance on reducing
disaster risk and the impacts of disastdos global application. These priorities for actio
transferred to the needs of EU are the followings:

1. Ensure that disaster risk reduction is a natioaad a local priority with a strong
institutional basis for implementation.

2. ldentify, assess and monitor disaster riakslenhance early warning

3. Use knowledge, innovation and education to buitdilaure of safety and resilienee all
levels.

4. Reduce the underlying risk factors.

5. Strengthen disaster preparednésseffective response at all levels.On the otraerd,
large and trans-boundary impacts of natural disasédke essential to develop among
European countries a common approach on natukgbressention. Furthermore, there are
strong reasons to strategies on natural disastgeption should be considered at the
European level: disasters can havetonal and transnational negative impddtsasters
do not respect national borders) and can affectiteent Community policies, and,
moreover, Community support is often required tal @ath the aftermath of disasters.

Along these lines, a first and decisive advanceatid towards DRR was taken recently by
the European Commission in 2008, whe@@mmunication on reinforcing the Union’s Disaster
Response capacitfCOM (2008)130¥ was adopted. The purpose of this Communication twas
make proposals to reinforce the EU's disaster respoapacity, building on what has already been
achieved. This Communication adopted an integrapguioach encompassing all stages of disasters

®! Declaration of Madrid. Conclusions and Recommendations of the Euro-Meditean Forum on Disaster Reductidaadrid (Spain) 2003. 4 pp

2 UN-ISDR Hyogo Framework for Action 2005-2015: Building the Resilience of Nations and Communities to Disasters. 18-22 January
2005, Kobe, Japan.

% COM(2008) 130 final. Communication from the Commission to the European Parliament and the Council on Reinforcing the Union’s
Disaster Response capacity. Brussels, 5.3.2008
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(prevention, preparation, immediate response, g9yvaddressing all types of disasters (outside
the EU, natural or man-made), and covering all Bstruments as well as inter-institutional
coordination.

After that, the European Parliament and the Couraike both called for urgent action in the
area of disaster prevention. In response to tlysest, and to contribute to the implementation of
the HFA 2005-2015, the European Commission adoptedcommunications related to disaster
prevention:a Community approach to reducing the impact of retand man-made disasters
within the EUJ*, and onan EU strategy for disaster risk reduction in deyghg countrie¥. These
two proposals mean a relevant milestone and referdturopean framework in disaster risk
reduction.

In the communication COM 2009-82 is emphasized that action at the Community lleve
should complement national actions and should fecuareas where a common approach is more
effective than separate national approaches. licpkar, the EU will seelto reduce the impact of
disasterswithin the EU by:

— Creating the conditions for the development obwiedge based disaster prevention
policies at all levels of government;

— Linking the relevant actors and policies througitbe disaster management cycle;

— Improving the effectiveness of existing policystuments with regard to disaster
prevention.

This Communication sets out an overall Europeamagmh to the prevention of disasters. It
identifies areas for action and outlines specifieasures to boost disaster prevention in the short
term. The implementation of these measures wik @ascount of actions already undertaken by the
Community, thus creating the necessary conditiams dringing the latter together under a
consistent and effective Community framework.

The communication COM (2009) 84 finptoposes an EU strategy for supporting DRR in
developing countries through both development cadjms and humanitarian aid, to help support
the 2005 Hyogo Framework for Action and achieve Nhikennium Development Goals (MDGS).
Based on Article 180 of the Treaty establishing Hueopean Community, this Strategy forms one
half of a package covering aspects of DDR withid bayond the EU, addressing also appropriate
links between the two dimensions.

The overall objective of this communication is tmtribute to sustainable development and

poverty eradication by reducing the burden of deyason the poor and the most vulnerable
countries and population groups, by means of imgudRR.

List of European Community doents related to natural disaster prevention.

In addition to the above documerdsgchronological list of those most important docotee
related to the prevention of natural disastersurope it is provided bellow.

 COM (2009) 82 final. A Community approach on the prevention of natural and man-made disasters. C Brussels, 23.2.2009.
http://ec.europa.eu/environment/civil/pdfdocs/com 2009 82en.pdf

e COM 2009 84 final. EU strategy for supporting disaster risk reduction in developing countries, http://eur-
lex.europa.eu/LexUriServ/LexUriServ.do?uri=COM:2009:0084:FIN:EN:PDF
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Declaration of Madrid (2003)Conclusions and Recommendations of the Euro-Meditean
Forum on Disaster ReductidiMadrid, 6-8 October 2003), 4 pp.

EC DG Environment (2003)Earthquakes in Europe. National, international aitiropean policy for the
prevention and mitigation of seismic disasteuropean Commission
http://ec.europa.eu/environment/civil/pdfdocs/equiikes _en.pdf

COM (2004) 65 final. Global Monitoring for Envirorent and Security (GMES) (2004)
Establishing a GMES capacity by 2008 - (Action PIg8004-2008)) - Brussels, 3.2.2004.
http://ec.europa.eu/gmes/pdf/COM-2004-065.pdf

COM (2004) 472 final. Communication from the Comsius to the Council, the Europe&arliament, the
European Economic and Social Committee and the Gtteemof the RegionsFlood risk

management, Flood prevention, protection and miiige Brussels, 12.07.200@fficial Journal C 49, 28
February 2006

http://eurlex.europa.eu/LexUriServ/LexUriServ.da2@OM:2004:0472:FIN:EN:PDF
Civil protection and Cross-border cooperatioA greater role for regional and local authorities.

Committee of the Regions - Udine, 27.11.2005.
http://www.epp.cor.europa.eu/safety platform/chtiin

COM (2005) 37 final. Commission Staff Working Dooeimt, Annex toThe 2005 Review of the EU
Sustainable Development Strategy: Stocktaking ogrss.

http://ec.europa.eu/sustainable/docs/sec2005 08Zidfe

COM (2005) 565 final. Global Monitoring for Envirorent and Security (GMESKFrom Concept to Reality
- Brussels, 10.11. 2005.

www.gmes.info/.../reference-documents/?...2005 - ..

COM (2005) 576 final. Green Paper on a Europeargrprome for Critical Infrastructure Protection,
Brussels 15.11.2005,

http://eur-lex.europa.eu/LexUriServ/site/en/com2@0m2005_0576en01.pdf
COM (2005) 658 final. Communication from the Comsiu® to the Council and the European

Parliament orthe review of the Sustainable Development Stratégtatform for actionBrussels,
13.12.2005.

http://eur-lex.europa.eu/LexUriServ/site/en/com&Z@0m2005 0658en01.pdf

EUR-OPA (2005).Major Hazards Agreement, Comparative Analysis a& thterministerial
Management of Major Hazard (Belgium, France, RusBidgaria).
http://www.coe.int/t/dg4/majorhazards/ressource€2ARP/2005/APCAT-2005-30-e-
AnalyseComp-Gestioninterm.pdf

Technical standards for building®005). OJ No 222 of 23 September 2005 - Supplinarg n.159

Strategic Evaluation on Environment and Risk Préwenunder Structural and Cohesion Funds for the
period of 2007-2013, No. 2005.CE.16.0.AT.016. Sgath Report, Directorate General Regional Policy,
November 7, 2006.

COM (2006) 302 final. Communication from the Comsii® to the Council and the European Parliament
onan EU Forest Action PlafSEC(2006) 748}.

http://ec.europa.eu/agriculture/fore/action planicen.pdf

COM (2006) 786 final. Communication from the Comsinsr ona European Programme for Critical
Infrastructure ProtectionBrussels 12.12.2006.

http://eur-lex.europa.eu/LexUriServ/site/en/com@2@0m2006 0786en01.pdf

Directive 2007/60/EC of the European Parliament ahthe Council of 23 October 2007 on the
assessment and management of flood riSld. 288, 6.11.2007, p. 27-34.
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http://eurlex.europa.eu/smartapi/cgi/sga_doc?smiéztdexplus!prod!DocNumber&lg=ené&type d

oc=Directive&an_doc=2007&nu_doc=60

COM (2007) 354 final. Green Paper from the Commisdio the Council, the European Parliament, the

European Economic and Social Committee and the Guesof the Regionadapting to climate change in

Europe— options for EU action - Brussels, 29.6.2007

http://eur-lex.europa.eu/LexUriServ/LexUriServ.do2C§OM:2007:0354:FIN:EN:PDF

COM (2007) 414 final. Communication from the Comsiug to the European Parliament and the Council

Addressing the challenge of water scarcity and dhas in the European UnigBrussels, 18.7.2007.

http://www.europarl.europa.eu/meetdocs/2004 20@a@nts/com/com_com(2007)0414 /COM
COM(2007)0414 en.pdf

COM (2007) 798 final. Communication from the Comsius to the European Parliament, the Council, the

European Economic and Social Committee and the Gteaof the Regiondvlember States and

Regions delivering the Lisbon Strategy for growtld gobs through EU cohesion policy 2007-2013

http://europa.eu/leqgislation_summaries/regionalicgfieview_and_future/g24246_en.htm

Climate Change: the cost of inaction and the cbsidaptation (2007). EEA Technical Report no. 1820

European Environment Agency.

http://www.eea.europa.eu/publications/technicalore2007_13

The Community Mechanism on Civil Protection, Colizcision of 8 November (2007/779/EC, Euratom)

(OJ L314, 01.12.2007).

Directive 2007/60/EC of the European Parliament ahthe Council of 23 October 20@h the

assessment and management of flood (Gks) L 288/27-238. 6.11.2007).

ENEA (2007). The European Network of Environmewtathorities for the Cohesion Policy in the
document:Stimulating innovation through the cohesion andirmmental policies,an “ideas
paper” with DG ENV’s contribution to the detailaghiding priorities for the period 2007-13.
http://ec.europa.eu/environment/integration/pdéslepaper_dgenv.pdf.

COM (2008) 130 final. Communication from the Comsis to the European Parliament and the
Council onReinforcing the Union's Disaster Response CapaBityssels, 5.3.
http://eurlex.europa.eu/LexUriServ/LexUriServ.do2@0OM:2008:0130:FIN:EN:PDF

A Community Prevention Strategy Summary of the Onotte of the Stakeholders' Meeting (2008).
Held in Brussels on 14.4.2008. Brussels, A3/FP2D8).
http://ec.europa.eu/environment/civil/pdfdocs/stakders/report _meeting.pdf

COWI (2008). Assessing the Potential for a Comprehensive Comyn@irategy for the prevention of

Natural and Manmade Disaster§inal report.2008. COWI A/S, Denmark. European @ussion DG
Environment.

http://ec.europa.eu/environment/civil/pdfdocs/stakders/potential_prevention_strategy.pdf

COWI (2008).Member States' Approaches towards Prevention Pel&yCritical Analysis Final
report. 2008. European Commission DG Environment.
http://ec.europa.eu/environment/civil/pdfdocs/stakders/final_ms_report.pdf

COM (2009) 82 final. Communication from the Comnossto the European Parliament, the
Council, the European Economic and Social Commaétekethe Committee of the Regiohs.

Community approach on the prevention of natural arah-made disasterBrussels, 23.2.2009.
http://ec.europa.eu/environment/civil/pdfdocs/cof®D2 82en.pdf

COM (2009) 84 finalEU strategy for supporting disaster risk reductiardeveloping countries.
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do2GOM:2009:0084:FIN:EN:PDF

Vade-Mecum of Civil Protection in the European Uni(1999). Brussels, Updated version of
October 2009nttp://ec.europa.eu/environment/civil/pdfdocs/vademdf
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Civil Protection in the Bpean Union.

The European Union suffers regularly from majordrdz. Examples in previous decades
include earthquakes, floods, landslides, forestsfin southern Europe, environmental emergencies
etc. which can have serious environmental consegsedue to increasing vulnerability of current
societies.

Given the diverse nature and extent of the risksiyrEuropean nations face it is easy to
understand the scale of the task presented tonadtamiministrations. The types of hazards were
largely dependent on the geography and climatbeirtdividual nations concerned. Many southern
States were especially prone to earthquakes ostfdimes, while in northern Europe disasters
tended to be smaller and related to technology) asandustrial or transport accidents.

In some cases, countries were able to cope with satastrophes on their own. But often,
emergency assistance was required from other rsa#ind it was in this context that the European
concept of Civil Protection emerged. It was recegdi that different countries had developed
different areas of expertise to cope with the d#ffe types of hazards they faced and that there wer
benefits and efficiencies to be gained through ecaton.

EU institutions and EU Member States have overtimcreased their reliance on co-
operation for the provision of civil protection efance in order to be as effective as possiblden
site of a disaster. There is clear added-valuearking together.

Cooperation allows for the pooling of resourced e maximising of collective effort. It is
a good example of the value of transnational caaiper at a European level, where national
responsibility for dealing directly with the managent of the effects of disasters remains
unchallenged, but the abilities of countries toldeigh those emergencies are enhanced through
mutual assistance.

To help address the natural risks (and technadbgines) and be prepared to manage the
crisis situations to which they can lead, the EseospUnion has set up mechanisms to assist the
Member States in supporting one another when fadtdnatural or man-made catastrophes, and in
supporting third countries in times of crisis.

The European Commission is the body responsilbleudpporting and supplementing efforts
at national, regional and local level with reganddisaster prevention, the preparedness of those
responsible for Civil Protection and the interventin the event of a disaster.
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Civil Protection structure amgk management.

The legislative framework for European Civil Piten enables the Commission to
establish a framework for effective and rapid coapen between national Civil Protection services
when mutual assistance is neéledhe Commission provides for seminars, expert anghs,
workshops and other training tools in cooperatiathvCivil Protection training institutions or
similar establishments. Information sharing andhhginting good practice ensures that Civil
Protection teams are both compatible with eachr@bevell as complementary.

Over the years, the EU has developed major tbotsigh which all its policy objectives in
the field of Civil Protection may be achieved. TR®mmunity Action Programmg which
supported projects in the field of prevention, pregpiness and response to disasters caused by
natural hazards, was adopted in 1999 and ende€@Die. 2

The Community Civil Protection Mechanisimwhich was created in 2001 to reinforce the
cooperation in Civil Protection assistance inteti@rs, has now developed into a robust platform
for European Civil Protection cooperation. The Camity Mechanism is not the only EU
institution with a potential role in a post-disastenvironment. TheEuropean Commission
Humanitarian Aiddepartment (ECHO) plays a fundamental role in tra@vipion of humanitarian
aid at European level.

So as to enable and ensure an effective deliveaggistance, it was recognised that teams
working in emergency situations need to be molulispidly, with coordination and flexibility, and
to this end the Mechanism was given the followiogl¢: theMonitoring and Information Centre
the Common Emergency and Information System, Civil detmin Modules and a Training
Programmeamong others.

The Monitoring and Information Centre(MIC) is the operational heart of the Mechanism.
The MIC is operated by the Directorate General Emrment of the European Commission and is
permanently accessible. It gives countries acaessplatform collecting information on the Civil
Protection means available among all participasitages. Any country inside or outside the Union
affected by a major disaster can make an appealsiistance through the MIC. The request is then
immediately forwarded to all participating coungigvhose responses are compiled by the MIC and
provided to the requesting country, which can @inkl choose the help available in accordance with
its priority needs. It also provides useful andated information on the actual status of an ongoing
emergency. It can also send on-the-spot expentsder to assess needs and coordinate incoming
assistance at the field level. The MIC is assittgdhe EU Joint Research Centravhich provides
technical support through modelling, satellite &gailons and integrated analysis.

The Common Emergency and Information Syste(@ECIS) is a reliable web-based alert
and notification application created with the inten of facilitating emergency communication
among the participating states. It provides angrated platform to send and receive alerts, details
of assistance required, to make offers of help,s@amde other information-sharing purposes.

® The Structure, Role and Mandate of Civil Protection in Disaster Risk Reduction for South Eastern Europe.
202 pp. 2009, http://preventionweb.net/qo/9346
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Civil Protection modulesare made of national resources from one or mormibe States
on a voluntary basis. They constitute a contributmthe Civil Protection rapid-response capability
called for by the European Council in its Conclasian June 2005, and by the European Parliament
in its Resolution on the tsunami disaster in Janu005. Thirteen types of Civil Protection
modules have been identified by the Commissionttegevith Member States.

Finally, a training programmehas also been set up with a view to improving the
coordination of Civil Protection assistance intemvens by ensuring compatibility among the
intervention teams from the participating statésal$o enhances the skills of experts involved in
Civil Protection assistance operations through sharing of good practices. This programme
involves training courses and a system of exchasfgexperts of the participating states. The
training programme is complemented by a numbeargfe scale simulation exercises undertaken in
the framework of the Mechanism each year.

The Community Civil ProtectiMechanism.

In October 2001 a Council Decision was adoptedablishing a Community Civil
Protection Mechanism“to facilitate reinforced cooperation between then®@aunity and the
Member States in civil protection assistance irgation in the event of major emergencies, or the
imminent threat thereof, which may require urgergponse actioff’

This mechanism was intendet ‘help ensure better protection, primarily of pkoput also
of the environment and property, including cultunakitage, in the event of major emergencies, i.e.
natural, technological, radiological or environmahtaccidents occurring inside or outside the
Community, including accidental marine pollution

In February 2006 the Commission proposed revigieg2001 Decision. The changes made
to the Community Mechanism in the recast Decisieneannot major. The Decision was adopted on
8 November 2007, and is the instrument now in f8rcéDetailed rules are contained in a
Commission implementing decisin

The Community Mechanism has now developed intobaist platform for European Civil
Protection cooperation. Currently 31 countries (2 EU Member States plus Iceland,
Liechtenstein, Norway and Croatia) participateha European Civil Protection Mechanism, so as
to ensure an effective delivery of assistance iergencies which may require urgent responses.
The Mechanism is open to candidate countries aswlaoperates with other regional organisations
and third countries.

8" Council Decision of 23 October 2001 establishing a Community Mechanism to facilitate reinforced
cooperation in civil protection assistance interventions (2001/792 EC, Euratom) (OJ L 297, 15.11.2001, p
7).

® Council Decision of 8 November 2007 establishing a Community Civil Protection Mechanism (recast)
(2007/779 EC, Euratom) (OJ L 314, 1.12.2007, p. 9).

% Commission Decision of 29 December 2003 laying down the rules for the implementation of Council
Decision of 23 October 2001 establishing a Community Civil Protection Mechanism to facilitate reinforced
cooperation in civil protection assistance interventions (2004/277 EC, Euratom) (OJ L 87, 25.3.2004, p.20).
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Because the Community Mechanism was originallyighesl to deal principally with
environmental disasters, within the Commission iaswthe Directorate- General for the
Environment which took responsibility for it. This still the case, despite the fact that the
Mechanism is now intended to deal with disasterglvbould not be described as environmental.

This cooperation mechanism is set up to improwe ¢bhordination of civil protection
assistance intervention in major emergencies. $asbs may arise from a natural, technological,
radiological or environmental disaster, includirngidental marine pollution, or from a terrorist,act
occurring or threatening to occur inside or outslde European Union.

Thanks to this Mechanism, countries over the woald benefit from European assistance to
reduce the consequences of disasters: this yeaexfmple the Mechanism contributed to the
response provided to the Aquila earthquake in lgadg to the floods in Namibia and Tadjikistan.
Last year the Mechanism was involved in 20 everdddwide, including the dramatic earthquake
in Chine and cyclone Nargis in Myanrflar

The mechanism is based osaties of elements and actionscluding:
» compiling an inventory of assistance and intenanteams available in the Member States;
» establishing a training programme for members ohdaams;
» launching workshops, seminars and pilot projectthermain aspects of interventions;
» setting up assessment and coordination teams;

» establishing a Monitoring and Information Centre@yand a common communication and
information system;

» establishing a Common Emergency Communication aridrrhation System (CECIS)
between the MIC and the Members States' contantgoi

* helping to develop detection and early warningesyst

» facilitating access to equipment and transport byiding information on the resources
available from Member States and identifying resesravailable from other sources;

* making additional transport resources available.
Preparing for emergencies

In order to establish this mechanism, Member Statest in particular:

* identify the teams available for intervention withii2 hours following a request for
assistance;

» select experts who can be called upon to takeipart assessment or coordination team;

» develop interoperable intervention modules emplgythe resources of one or more
Member States, which are able to carry out missioiease of emergencies;

* examine the possibility of providing additional sjadised assistance should a particular
emergency occur;

" Second session of the Global Platform for Disaster Risk Reduction, 16-19 June 2009, Geneva, A
European Community strategy on disaster risk reduction, Intervention by the European Commission.
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» provide all relevant information for setting up thechanism, not later than six months after
the adoption of this Decision;

» designate the competent authorities and contantpfowr implementing this Decision.

Furthermore, if they so wish, Member States mayipie information on the availability of
military resources in their response to requestagsistance.

For its part, the European Commission assume®megplity for setting up and managing
the MIC, the CECIS and the training programme faelivention teams. It will mobilise and send
small teams of experts to the site of the emergeém@ssess their needs and, if necessary, to help
coordinate operations there. It will also introduae programme of lessons learned from
interventions and disseminate these lessons thomtighe information system, and collect and
centralise information on national medical resowreailability.

Information on the national civil protection capaies available for assistance interventions
is compiled in a database. This includes the castehthe military database, compiled by the
Military Staff (EUMS), giving it a broad picture of all resourcesailable to manage the
consequences of disasters.

Responding to emergencies

The operational heart of the mechanism isNtmitoring and Information CentréMIC),
which is based at the European Commission in Blsis§arough the MIC, which is accessible 24
hours a day, the Commission can facilitate the fisattion of civil protection resources from the
Member States in the event of an emergency.

The Monitoring and Informati@entre (MIC).

The Monitoring and Information CenttgMIC), operated by the European Commission in
Brussels, is the operational heart of the CommuMigghanism for Civil Protection. It is available
on a 24/7 basis and is staffed by duty officerskivay on a shift basis. It gives countries access to
the community civil protection platform. Any paipating country affected by or at risk of being
affected by a major disaster - inside or outsideEk - can launch a request for assistance through
the MIC. As explained bellow, the MIC then immedigtforwards the request to the network of
national contact points. They inform the MIC whettieey are in a position to offer assistance. The
MIC then compiles the responses and informs thaesting State of the available assistance. The
affected country selects the assistance it neatlestablishes contact with the assisting countries.

During emergencies the MIC plays three importalds:

Communications hub- Being at the centre of an emergency relief openatioe MIC acts
as a focal point for the exchange of requests &fietlscof assistance. This helps in reducing the 31
participant states’ administrative burden in liagswith the affected country. It provides a central
forum for participating states to access and shidoemation about the available resources and the
assistance offered at any given point in time.

& http://ec.europa.eu/echo/civil_protection/civil/prote/mic.htm
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Information provision- The MIC disseminates information on civil protectipreparedness
and response to participating states as well asler\audience of interested. As part of this rtie,
MIC disseminates early warning alertdIC Daily) on natural disasters and circulates the latest
updates on ongoing emergencies and Mechanism emgowns.

Supports co-ordination The MIC facilitates the provision of European atsice through
the Mechanism. This takes place at two levels:eaidquarters level, by matching offers to needs,
identifying gaps in aid and searching for solutioasd facilitating the pooling of common
resources where possible; and on the site of thast#ir through the appointment of EU field
experts, when required.

Activation of the Mechanism inside the EO’he Mechanism can be activated through the
MIC by any participating state seeking prompt in&ional assistance following a major disaster. A
state usually calls on the Mechanism when the &ffetcthe disaster cannot be matched by its own
civil protection resources.

As soon as the MIC receives a request for assistdhe Centre immediately forwards it to its 24-
hour network of national contact points. These acinpoints represent the participating statesl civi
protection authorities. They assess their availedBeurces and inform the MIC whether or not they
are in a position to help. The MIC then matches dffers made to the needs and informs the
requesting state of the type and quantity of ablelassistance from the Community.

Activation of the Mechanism outside the ELAs mentioned above, any third country
affected by a disaster can also make an appealskistance through the MIC. Following a formal
request for assistance from a third country, déifieérprocedures are applied for the activation ef th
Mechanism. In such cases, the Commission needs&ult the Presidency of the Council so as to
determine the course of action it needs to takeéhéncase of an assistance intervention in a third
country, the Council Presidency is responsibletli@ political and strategic coordination of the
operations, while the Commission retains its roke @perational coordinator. Operational
coordination involves in particular the task ofifiéating dialogue and contact with the national
contact points, the third country affected and otk&vant actors such as the services of the Unite
Nations (UN) such as the UN Office for the Coordima of Humanitarian Affairs (OCHA), the
Commission’s Humanitarian Aid Department (ECHO) #mel Red Cross when these are present on
the ground. In addition, the UN is responsible daerall coordination of the operations when it is
providing services at the scene of the emergency.

Arrangements for thedispatch of the accepted assistand¢delivery, transport, visa
requirements, customs, etc.) are made directly dewthe offering and requesting states. If
required, the MIC may play a facilitating role. Amtervention teams or assistance sent from the
EU to a disaster area remains under the directidheonational authorities of the affected country,
which has the right to ask European teams to slamch at any time. European teams are subject to
local law and should operate in conformity withioaal rules and procedures governing their work.
The requesting State can delegate the supervigitimeaperations to the intervention teams who
must then coordinate their actions, if necessath tie support of the experts from the assessment
and/or coordination teams.
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To facilitate the technical co-ordination of Eueajn civil protection assistance a small team
of experts can be despatched on site by the MI@G Bam will ensure effective liaison with local
authorities and any other relevant actors so astégrate European civil protection assistance into
the overall relief effort and facilitate the work Buropean teams on the ground. Moreover, as they
continue to monitor the emergency and assess Ve ajanent, they can keep the MIC headquarter
updated.

According to the implementing rules of the Meclsamj the state requesting assistance shall
bearthe costs of assistangeovided by the participating states. However, plaeticipating state
providing assistance may, bearing in mind the paldr nature of the emergency and the extent of
any damage, offer its assistance entirely or ghrtieee of charge. In practice, the majority of
participating states offer assistance free of aghaga gesture of solidarity. Since 2007, up to 50%
of the costs of transporting assistance can benemded by the European Commission under the
Civil Protection Financial Instrument.

Civil Protection Financial Insthent.

The Financial Instrumefitwas adopted on 5 March 200and aims at supporting and
complementing the efforts of Member States forgraection, primarily of people, but also of the
environment and property, including cultural hegéain the event of natural and man-made
disasters, acts of terrorism and technologicaiptagical or environmental accidents. Furthermore,
it intends to facilitate reinforced co-operationtvieeen the Member States in the field of civil
protection.

The Civil Protection Financial Instrument covelsee main aspects of civil protection
activities: prevention, preparedness and respdrsenew financial instrument will cover:

= response and preparedness actions covered by theiZilUprotection mechanism;

= actions already covered by the 2000-2006 civil gotion action programme, such as
prevention (study of the causes of disasters, é&stgrgy, public information) and
preparedness (detection, training, networking, @ges, mobilisation of expertise) within
the EU;

= new areas such as additional transport in respawcsens under the civil protection
mechanism.

The financial envelope allocated to the instrumantler the EU's 2007-13 financial
framework amounts to €189.8 million. Indicative aahamounts of €20 million are available for
actions within the EU and €8 million for actionstimrd countries.

The civil protection financial instrument will cer the financial aspects the preparedness
and response actions covered by the Community mesrhafor civil protection. In terms of
response, this will cover the requirements ofNHE to fulfil its operational functions, as well as
preparedness actions such as training, exercisesxamange of experts.

2 http://ec.europa.eu/echo/civil_protection/civil/prote/finance.htm
"8 Council Decision No 2007/162/EC, Euratom, of 5 March 2007 establishing a Civil Protection Financial
Instrument http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=CELEX:32007D0162:EN:NOT
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The Financial Instrument allows participating stato request the European Commission to
provide support and co-financing for theansport of civil protection assistand® a country
affected by an emergency, subject to certain cmmdit The Financial Instrument entrusts the
Commission with new responsibilities to support:

- the sharing or pooling of participating statesh$f@ort assets made available on a voluntary
basis,

« the identification of transport assets availabletloen commercial market or from any other
sources and

« the use of Community funding to hire the necessarysport assets.

The Financial Instrument allows Community finamgcito be used only when all other
options available to participating states are exteiand when the pooling or sharing of transport
resources between participating states have ntdegleresults. Only transport operations which
cover vital needs and are complementary to theatheC humanitarian assistance are considered
eligible for Community financing. Participating t#a requesting financial support for the transport
of their assistance shall reimburse at least 50%eCommunity funds received.

The adoption of the Commission Decision (2007/6@g/ Euratom) completes the legal
framework which will allow the Commission to make ianportant contribution to the reduction of
the deficit in transport resources which has ingghithe functioning of the Community civil
protection Mechanism in the past. This Decisiorvjates for detailed rules for implementing these
provisions. The European Commission can give firrstpport, at the request of the participating
states, either through direct grants or throughptovision of a transport service which will be
contracted through a broker.

EU Civil Protection Previemt Policies.

In 2008, the Commission presented proposals fofareing the European Union’s disaster
response capacity indicating to react effectively to natural or mamade disasters, a
comprehensive approach including risk assessmemgcdst, prevention, preparedness and
rehabilitation is required.

While the Community Civil Protection Mechanism \&&3 as a good platform for the
coordination of response to disasters, there wasongprehensive approach to disaster prevention
at EU level. In the COM 2008/130, the Commissionamced its intention to present an integrated
approach to disaster prevention in the Europeaoi)ras well as a European Strategy for Disaster
Risk Reduction in Developing Countries. Furthermdhe European Parliament and the Council
called for urgent action in the area of disastevpntion.

™ COM(2008) 130 final. Communication from the Commission to the European Parliament and the Council of 5 March 2008 on
“Reinforcing the Union's Disaster Response Capacity”.
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In February 2009, the European Commission adogt€dmmunication (COM 2009/82)
to introduce aCommunity approach to reducing the impact of ndtamrad man-made disasters
within the EU In this Communication, the Commission argued mheasures taken regarding
disaster prevention are mainly at national leveisaBter prevention should nevertheless be
approached at European level, since hazards ofiga bross-border impact and effects on the
growth and competitiveness of the European Uniob)(EThe introduction of a Community
approach is necessary in order to better anticipatemanage natural or man-made disasters that
occur in the EU. In this regard, certain typesmieivention may be implemented at Community
level.

Action at the Community level should complementioral actions and should focus on
areas where a common approach is more effectivedbparate national approaches. In particular,
the EU will seek to reduce the impact of disastatkin the EU by:

- the development of knowledge based disaster ptre policies at all levels of
government;

- linking the relevant actors and policies througihthe disaster management cycle;

- improving the effectiveness of existing policysiruments with regard to disaster
prevention

The Communication concluded that these improvesneotild be made within the existing
legal structure for civil protectiorhe Commission is also reviewing the existing cpibtection
legislation. The review will assess the effectivenef support through the Financial Instrument and
the Mechanism.

Following the publication of the mentioned PrevemtCommunication, the Commission is
working to implement the actions proposed in theutent. Further input from the European
Parliament and Council will also be sought.

With regard to developing countries, the Commiss® setting out an EU strategy for
supporting DR to help reduce the impact of natural disastersamtries considered to be high-
risk. The proposed strategy builds on strategickwdwne by the European Commission and EU
Member States, and DRR lessons learnt from all Idpireg country regions. While the priority
areas for intervention below are fully in line witie priorities of the Hyogo Framework (HFA), the
strategy’s objectives, and the implementation gres specifically reflect the context of existing
partnership and cooperation between the EU andla@&wg countries, including at the regional
level.

The overall objectiveof this DRR strategy is to contribute to sustaleatevelopment and
poverty eradication by reducing the burden of deyason the poor and the most vulnerable
countries and population groups, by means of imgudRR.

™ COM(2009) 82 final. Communication from the Commission to the European Parliament, the Council, the European Economic and
Social Committee and the Committee of the Regions of 23 February 2009 - A Community approach on the prevention of natural and
man made disasters .

® COM (2009) 84 final. EU strategy for supporting disaster risk reduction in developing countries.

http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=COM:2009:0084:FIN:EN:PDF , 12 pp.
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To achieve this overall objective, the EU will popt the followingstrategic objectives

» support developing countries in integrating DRR stderations into their development
policies and planning effectively;

» support developing countries and societies in nedudisaster risk more effectively,
through targeted action on disaster preventiongatibn and preparedness;

* integrate DRR considerations more effectively iEld development and humanitarian
aid policies and programming, and crisis responisergvit covers disaster response and
recovery.

The strategy combines support for the integrabdbDRR in EU external action and in
developing countries' strategies, and targeted D&iRon which can usefully complement
integration efforts with great immediate impact.eTpriority areas for interventionare the
following:

* Ensure that DRR is a national and local priorityhwa strong institutional basis for
implementation.

* ldentify, assess, and monitor disaster risks —eatéhnce early warning.

* Use knowledge, innovation, and education to buittilure of safety and resilience at
all levels.

* Reduce the underlying risk factors.
» Strengthen disaster preparedness for effectiveonsspat all levels.

The EU will support the full implementation of ttetrategy making use of its wide
experience with  DRR. This Communication sets oué¢ tlollowing action priorities for
implementing this strategy:

« Strengthening of political dialogue on DRR witkveloping regions and countries;

» Development and implementation of DRR regionaioaicplans in disaster-prone regions,
starting with one for the Caribbean, and shoultbfe| e.g. for Latin America, South-East
Asia, Africa and the Pacific regions.

* Integration of disaster risk reduction into bdkh and developing countries' policy and
action, including EU support for key national DRRestments;

Community natural risk redantstrategies.

Effective natural risk reduction strategies failto two groups, short- and medium-to-long
term. Short-term risk reductioms provided by emergency response to natural hazéete rapid
post-disaster information and warning systems are considered critical information, especially
in damaging earthquakes.

Long-term risk reductiorfocuses on buildings and infrastructure able othstanding
natural hazard. This strategy, when sufficientlypliemented, could be more effective in reducing
the impact of natural hazards (fatalities, economaisses, ..) than even accurate short-term
predictions or efficient emergency response.

88



NARPIMED

Manual for Natural Risk Prevention in Europe

By combininglong-term strategiedo prevent serious damage to people, building and
infrastructure, anghort-term strategieBnked mainly to rapid response to potential digestit is
possible reduce the impact of a natural hazard.

In the past, the development of natural risk réduacstrategieshas been largely reactive
and driven by scarce and non systematic obsenfedtefin some recent disasters. Let us briefly
discuss the approaches of short and long terms is.

Elements of short term prevention

First of all indicate that prevention has been niyai although not solelytackled as
mitigation in the sense of limiting the effects of disastdisus, the following topics traditionally
considered to be part of natural disaster reducienthose related witthort term actionsand are
consequently conditioned Ipyeparedness and disaster respanse

* Natural risk knowledge,

* Prevention action plans and its implementation,

* Reduction of the underlying risk factors,

e Monitoring risk and early warning tools

» Emergency plans and exercises,

e Information and education on risk prevention toydapon

» Technical training to prevention and emergencyracto

Elements of medium- and long-term preventidPrevention s.s.

When we want to prevent taking into accoaorgdium and long terraims, not only short
term actions previously cited are considered, ithenalso necessaiycorporate other themebat
can be applied to disaster reduction into strategmre proactive and more preventiger(su
stricto):

* Natural hazard and risk assessment and risk mapping
* Land use and spatial planning according to riskpirap

» Developing and implementation of Building codes.

* Regulations and legislation on disaster prevention.

* Research activities and technological development.

e Plus those related witlpreparedness and disaster responpegviously mentioned as
mitigation.
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New relevant elements: Community common approach.

As mentioned above, Community and national stretegnd actions on prevention should
be complemented armbmmon approachas proved to be more effective. From this pofntiew,
a set oinew relevant itemsould be incorporated to thopeeviously mentioned:

 Community and national inventories of information natural disasters and disaster risk
reduction (risk assessment, legislation, preventi@asures, emergency, etc.).

» Developingguidelines for common practices in risk assessment.
» Exchange of information odbest practices and lessons leafrtm disasters.
* Extending relevant practices and strategoesdisaster prevention.

» Linking the actorsinvolved in developing and implementing measures disaster
prevention.

» Facilitate cooperation between countries and regj@specially in the cases where negative
impact beyond the borders.

» Establish internationally agreed policies disaster risk reduction

Key elements of a European Community approach

Regarding a Community approach on prevention wesider a set okey elementto have
into account:

Preliminary multi-hazard assessment and norm segtin

o Preliminary multi-hazard assessment
o Integrated and cross cutting mapping of potenisdsters

o Potential adverse consequences of future disaberbuman health, the environment,
cultural heritage and economic activity

o Overview of parameters and characteristics for enalhility and existing resilience
o0 Based on the above, the Member States identifpmatnorms on risk acceptance.

Scenario development

o Development of overall scenarios based on disastish have occurred in the past,
forecasts of inter alia climate change, developrrentds and other relevant sources.

o0 Development of EU-wide scenarios which will be aded through more specific,
downscaled sector based and thematic scenarios.

o Development of scenarios focusing on regional andscborder scenarios.

Risk assessment and risk mapping
o Catalogue of risk assessment methodologies.
o Compatible/comparable data on selected risk tymgseatally those with cross border
impact.
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Member States shall prepare risk maps, at the apgsbpriate scale for the areas identified
under the preliminary multi-hazard assessment.

Assessment of likelihood and consequences for seatario.

Preparation of disaster risk maps for areas idedtitinder the preliminary multi-hazard
assessment which are shared with other Members3th#dl be subject to prior exchange of
information between the Member States concerned.

Priorities for risks where actions on preventiofl v taken according to national norms.
Reporting to EU Commission on hazard assessmentisiohaps.

Prevention Action Plans (thematic or sectoral apjiah)

o

o O O O

Cost-benefit assessments (environmental, econamlis@cial issues) on preventive actions.

Preparation of prevention and risk management plad supporting measures (public
consultations, awareness, capacity building anggresiness).

Coordination between sector plans.

Coordination of cross border action plans.

Reporting to EU Commission on content of actiompla

Establishment of appropriate objectives for the ag@ment of prevention and risks for the
areas identified under the preliminary multi-hazasdessment

Ensurance that prevention and risk management pha@hsde measures for achieving the
objectives.

Implementation of Action Plan

o O O O

Implementation plans with institutional responsilak, resources and financing.
Reporting to the EU Commission on implementation.
Systematic follow up and feed back

In addition, Member States should ensure systenfatiow-up and feed-back on the
following:

Monitoring of progress of implementation accorditig national indicators and
norms.

Supporting Research.

Lessons learnt.

Feedback to improve the new EU Framework on préwent
Mechanisms for data sharing.

List of potential indicators to be used in natiommalicator development.
Mechanisms for applied research and sharing ofteesu

Coordination of research (e.g. coastal erosion,nsom methods e.g. cost-benefit
analysis, standards for risk mapping).
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National approach on naturabdter prevention.

In accordance with the Hyogo Framework for Acti@dFA), states have the main
responsibility for reviewing the progress in implemmation of the framework; at the same time
regional inter-governmental and international orgaiions are mandated to review the progress
and status of the implementation of the framewadnegional and global level.

At the country level the review process of HFA lempentation will be carried out at the
national level capturing the national level inpptORR; and at the local level capturing the impact
and status of DRR at the local level. The overalcpss is greatly dependent on the engagement of
stakeholders at both national and local level; irmpgrom nodal ministries, departments, UN
country team and national organisations to locakgoments, city authorities and local civil society
organisations. The key factor that will determihe success of the local and national progress
review process is the effective collaboration amtirege diverse stakeholders.

Based on the observations from the current stddijfierent Euro-Mediterranean countries
involved in the Narpimed project and the desk rnegean results from the last exploratory studies
and existing data by other connected European gisognd directives on risk prevention, we have
found a set okey elements for natural disaster preventfomm a national point of view These
elements have been recognised to be most impddagmovide a good framework for analysing the
gaps, strengths and challenges at Member Statedbwat their policies aimed at the prevention of
disasters.

The concretaine key elementdentified for risk prevention are the followirigs

« Actors and stakeholders identifying and involving these to get a full fpice and to get
broad awareness and commitment; on a broad scae tishould include citizens,
enterprises, organisations, public sectors, rebegustitutions etc. Identifybilateral and
international actorsof relevance.

» Scenarios- constructing scenarios building onternational standardsand developing
these in close collaboration with key stakeholders.

* Risk Mapping - Based on the previous steps, risks are mappedtrandlated into
scenarios with variations relevant to relevant @wmctat national, regional/county and
municipal/local levels, providing valid decisiorfenmation for understanding thgotential
disastersof the country and for prioritisation.

» Strategy - Develop national, regional and local strategiedefining goals (security
objectives and performance objectives) and wayot@pgish/pull, which themes to include,
time horizon, mainstreaming or centralised modeérall organisational model, legislation
mechanisms, central funding and financial mechasisnformation and communication,
etc.). The need foa comprehensive strateglgat, based on the above steps, looks further
ahead and that not only considers the more receastdrs.

" Member States' Approaches towards Prevention Policy - a Critical Analysis. Final report. COWI. 2008.
European Commission DG Environment.
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 Action Plan - Steps to be taken to accomplish strategic gaadsindicators and identify
relevant stakeholders/actors. The need to devetopctdon planthat corresponds to the
strategy developed and to update this concurremtlly new risk information and with
knowledge of effects of interventions based onameti as well as international experience.

* Implementation - Horizontal coordinationof involved actors, competencies, who does
what. The implementation of the action plan and ¢hpacity of the country and of the
international community to coordinate, cooperate iategrate efforts is crucial.

» Systematic follow-upHow to measure progress systematically and briegoles learnt
back into the circuit. To ensure value for money ase of best practice monitoring and
systematic evaluation of disaster prevention mezsas to effect and cost-effectiveness will
be key instruments in achieving worthwhile disagtevention.

« Distribution of responsibilities-Who does what allocate precise responsibilitiefor
disaster prevention according to adequacy andiafity, i.e. the organisational set-up
matching the problem has to be addressed. The trawi#ional case-by-case or sector-by-
sector approach will not be able to respond toctidlenges of disaster prevention, thus the
Member states and EU will have to examine existmgghanisms that may be strengthened
and enhanced to suit the purpose and to find ow lo evolve a culture of
comprehensive/horizontal approach.

* Resources and capacity allocatierPersons, materials, funding mechanisms Etading

of disaster preventiors crucial at national as well as at EU lev€@apacity buildingwill be
required to ensure sufficient and well-trained honrasources, especially as regards
integrated approaches.

National Platforms for DisasRisk Reduction.

National platforms for Disaster Risk ReductiorfNPs) were an integral part of the
International Decade for Natural Disaster Risk Réidn (IDNDR), where they proved to be
effective partners within the international struetuAfter phasing out of the IDNDR, they took the
same crucial position within its successor arrarg@nthe International Strategy for Disaster risk
reduction (ISDR). Therefore, NPs continue to begifiars of the international initiatives to reduce
the vulnerability to disasters at the national leve

National Platform for DRR can be defifgds a multi-stakeholder national mechanism that
serves as an advocate of DRR at different levelgtavides coordination, analysis and advice on
areas of priority requiring concerted acttbrough a coordinated and participatory process

8 UN/ISDR. 2008. Disaster risk reduction in Europe: Overview of European national platforms, Hyogo Framework for Action focal points
and regional organizations /institutions. 94 pp

™ UN/ISDR 2006, Guiding principles for National Platforms for Disaster risk reduction. 17 pp. http://www.unisdr.org/eng/about_isdr/isdr-
publications/03-guidelines-np-drr/eng-quidelines-np-drr.pdf
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The NPs in Europe reflect very well this conceptN®s. They serve as forum to bring
together relevant stakeholders in DRR. Their stiteng the plurality of their members, which
enables them to provide expertise for all aspectiseocross cutting issue of DRR. The added value
of this composition is the capacity to establish lihk between different stakeholders, to bringithe
together, and to stimulate interdisciplinary analssrsectoral activities.

NPs thus provide the groundwork for putting DRRtba national agendas. In addition to
the national component of their activities, crossder cooperation linked to catchment areas and/or
river basins provide a regional perspective anagddalue to DRR in Europe.

NPs fill an important gap covering key activitieghich cannot be undertaken by regional
entities, the UN or international stakeholders alofihe activities include integrating DRR into
school curricula; setting research priorities onFD& national level; monitoring and reporting on
the implementation of the HFA; mobilizing/investingsources at local/national level; advocating
developing of policy/plans/strategies; and ideiifychallenging areas and concerns.

To utilize the potential of NPs in Europe to adsan disaster risk reduction, a few steps
should be taken. Governments and civil society rieeidcrease their support to NPs. Additional
NPs need to be established. The consolidationfoftefand exchanges among national platforms,
within the context of a network of NPs, should litgaie the establishment of a regional platform on
disaster risk reduction stimulating a high levelitimal debate. The development and practicing of
so-called “twinning” among existing NPs and NPsbw® should be practised. This can be done
within the European context as well as amongst bifside of Europe, therewith contributing
internationally to a strengthened UN/ISDR system disaster risk reduction. The European
Network of National Platforms and HFA Focal Poifits Disaster Reduction, the Council of
Europe (EUR-OPA) and the UN/ISDR are actively suppg “twinning” of national platforms.

Local Governments and Disaster Risk Reduction.

Local-level implementation of the Hyogo Framewdwok Action (HFA) remains one of the
major challenges to achieve, requiring the actagigpation and involvement of local government
actors at different levels. From the regional te thunicipal level, local governments have a key
role to play in reducing disaster risks and vulbéitzes.

It is the local government that is the first resger, and the one responsible for community
development and sustainable disaster risk reduclibea empowerment of local governments must
be a key priority in order to encourage democragicision-making that involves the citizens and all
key stakeholders at the local level. The properfiooative authority of the local government,
human capacity and allocation of appropriate resssineeds to be ensured.

Risk reduction at the local level depends on dgoodl governance, particularly in political
decision-making, formulation of policy, and enfarent relating to land use planning, regulatory
controls, zoning, and construction standards. Reskuction calls for flexibility in the decision-
making process and the empowerment of communitieigh in turn pushes transparency and good
governance.
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Every disaster brings to bear questioning of antahility of local and regional authorities,
and whether they are over-ruled by national autiestiEach local or provincial government should
have an explicit policy and action plan for disagisk reduction, and dedicated personnel and
budget assigned.

A recent publication on LGUs and DRR concludest titzere are fourkey roles
(opportunities) for LGUs to reduce disaster risks:

i) Build awarenessThe need to increasaowledge, understanding and general awareness
of the many issues about disaster risk reductmmuild capacity in the LGU with persons
who learn and teach others about DRR and climaag#adaptation options as well;

i) Know the risks.The need to knowocal risks and vulnerabilitiesThis is at the very heart
of any disaster risk reduction strategy. It is magbortant to assess those risks, to know
what are the possible hazards, how they will implaetcommunity, and what are the likely
consequences? Is it a disaster, or is it a situdiat can be more controlled?.

lii) Maintain infrastructure. Maintaining and upgrading diritical infrastructure while
local governments are responsible for a varietycritical infrastructure (such as water,
drainage, sewage, schools, hospitals), investmemsmke them resilient to disaster risks are
not very visible and sometimes neglected or igno@apital investment planninghould
properly address disaster risks, based on a gek@ssessment as suggested above!

iv) Leadership.By including long-term ideas in current planningcr#tical. Being a long-
term process, a DRR initiative can sometimes laosenentum from staff changes and
uneven interest among them. Long-tepwmlitical commitmentis crucial to successfully
implement DRR programmes over time. There needsetstrongeadershipat the top of
the local government and this may mean providinguprto-date information on DRR,
examples from elsewhere that have worked well.

Trans-national cooperation.

The EU Member States suffers regularly from majatural disasters and given the scale
and/or the cross-border nature that disasters s&ynae, it is appropriate and necessary to enhance
cooperation, both at regional and EU level, basedamplementarity of action and the principle of
solidarity between Member States

It is a long tradition for EU Member States to mgs their solidarity with EU Member
States and third countries affected by major desasby providing civil protection assistance.
However, the coordination of the assistance hag wwdlly started a decade ago, increasing over
time the reliance on co-operation and the poolihgesources in order to be as effective as possible
on the disaster site.

8 Motion for a European Parliament Resolution. A Community approach on the prevention of natural and
man-made disasters (2009/2151(INI)). European Parliament. Committee on the Environment, Public
Health and Food Safety 26.2.2010 Draft Report, PR\806220EN.doc, 8 p.
http://www.europarl.europa.eu/meetdocs/2009 2014/documents/envi/pr/806/806220/806220en.pdf
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The legislative framework for European civil prtien enabled the Commission to
establish a framework for effective and rapid cetagion between national civil protection services
when mutual assistance is needed and more redérglyransnational co-operation is extended to
disaster prevention. The EU has developed and raamisly reinforced the&Community Civil
Protection Mechanismwhich facilitates these cooperation efforts.

Cooperation between member states and Europeaon Uadtion to protect EU citizens
against natural or man-made disasters is one ofntpegovements of the Treaty of Lisbon. In
paragraph 1 of the Article 196 'Civil Protectionis said:

The Union shall encourage cooperation between Mendtates in order to improve the
effectiveness of systems for preventing and protg@gainst natural or man-made disasters. Union
action shall aim to:

(a) support and complement Member States' actioratnal, regional and local level in
risk prevention, in preparing their civil protectipersonnel and in responding to natural or
man-made disasters within the Union;

(b) promote swift, effective operational cooperatwithin the Union between national civil-
protection services;

(c) promote consistency in international civil-grction work.

Thus, although Member States are primarily an@fghresponsible for the protection of
their citizens and for disaster prevention, heightecooperation in the area of prevention is fully
justified, as are improved coordination of efforemhanced solidarity and mutual assistance.
Consequently, cooperation between national, regiamé local authorities with responsibilities for
disaster management, spatial planning and risk mg@gmd management is highly recommended.

The creation of a network of these authoritiehwite role in exchanging experiences and
prevention measures it is desirable because th#kerdies and their organisations have a detailed
knowledge of local characteristics and conditicelated to disasters.

Along these lines, over the years networking andperation among NPs in Europe has
improved. So far, practically oriented themes oossfborder aspects of DRR (e.g. floods, wind
storms) worked best and were the most promising,opeviding concrete results. Within the
context of coordinating efforts amongst nationatijgrms at the European level, the European
Network of National Platforms and HFA Focal Poifis Disaster Reduction was established in
2007.

Furthermore, cooperation among NPs and HFA Foa@it® of different European countries
can be a key tool to consolidate and strengthemteféit national level and to reach out to inflleenc
regional and global developments with relevancedi@R, following the many recommendations in
this regard made by the UNISDR for implementing gtyd-ramework for Action.
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On the other hand, the European Union/Europeann@ssion itself (DG Environment -
Civil Protection-, DG Development, DG Relex, DG Baxh, DG Enlargement, DG ECHO, JRC,
etc.) and a set of European organisations (sueiUasOPA Agreement, Disaster Preparedness and
Prevention Initiative for South Eastern Europe [DBEE], Regional Cooperation Council for
South Eastern Europe [RCC SEE], Central Europeasadier Prevention Forum [CEUDIP],
Organisation for Economic Cooperation and Develagn@ECD], the European Network of NPs)
they work to promote, facilitate and support themsnational cooperation in the area of DRR.

As an example of this strategy, the CP finanamtrument finances an array of actions
dealing with cooperation projects on prevention @neparedness, actions that previously were
covered by the Action programme. These projectsiasggned and implemented by trans-national
partnerships involving entities from at least thiember States. The objectives of 2009 call for
proposals are: Contribute to the development ofMedge-based disaster prevention policies and
Promote consistency in the “prevention-preparednegsonse-remediation” chain.

Finally, among the main objectives recently foratedtl for the Internal Security Strategy for
the EU" are the prevention and anticipation of natural arah-made disasters, and the mitigation
of their potential impact. This strategy therefemphasise prevention and anticipation, which is
based on a proactive and intelligence-led appr@ackvell as the prosecution's requirements for
evidence. This strategy has a clear transnatioeahing.

ISS recommends EU action in the field of civil fgetion should be guided by the objectives
of reducing vulnerability to disasters by develapa strategic approach to disaster prevention and
anticipation and by further improving preparednessl response while recognising national
responsibility. Guidelines for hazard and risk-magpmethods, assessments and analyses should
be developed as well as an overview of the naamdlman-made risks that the EU may face in the
future.

Development and implementatiof seismic codes. Eurocode-8 and national
earthquake-resistant codes of construction.

Development and implementatbseismic codes.

Natural disasters involve the intersection of etgithe built environment, and natural
processes. Earthquakes pose inevitable risks tiya@awve who lives in a seismically active region.
Even though the hazard is well recognized, thehgaeke hazard is inevitable because we do not
now know when an earthquake will strike any spec#iea or how severe it will be, and it is
unclear whether the capability to predict earthgsa&ver will be achieved. However, earthquake
disasters ultimately can be prevented by implemgntiost-effective mitigation (planning, design
and construction according to hazard level) angaese measures that will minimize the
catastrophic losses associated with large eartlegu@hjuries, loss of life, property damage, arel th
interruption of economic and social activity).

8 Draft Internal Security Strategy for the European Union: “Towards a European Security Model”

Presidencia Espafiola de la Union Europea, 14 pp. http://www.statewatch.org/news/2010/jan/spain-draft-
internal-security.pdf
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Earthquakes will continue to occur, but the disasthat they cause will be a thing of the
past. Technology is just one element of earthqudikaster prevention, however. Preventing
earthquake disasters requires the public and paligiers must be convinced that the threat is real
and that earthquake disaster reduction is necessasgomical, and achievable.

Earthquake engineerings the branch of engineering devoted to mitigatesgthquake
hazards. It covers the investigation and solutibthe problems created by damaging earthquakes,
and consequently the work involved in the practaggblication of these solutions. Consequently, it
concerns with engineering actions that we take dbiexe earthquake-resistant constructions,
whether in the design of new buildings or civil eregring structures, or in the modification of
existing ones to avoid serious damage from earttepialhe failure of buildings and other man-
made structures in earthquakes is the main caudbeofnajority of casualties and social and
economic losses. The principal cause of failureasfstructions in earthquakes is ground shaking.
For this reason the seismic-resistant design pongsof most codes are concerned only with
assuring an effective design and constructionrofctiires against damage that might be induced by
the vibratory response of the structure to the istgaikitroduced at their foundation by the ground.

Seismic design is based on authorized engineernocedures, principles and criteria meant
to design or retrofit structures subject to earttiguexposure. Those criteria are consistent just wi
the contemporary state of the knowledge about gaatkes and structures. Therefore, the building
design which blindly follows some seismic code tafjans does not guarantee safety against
collapse or serious damage.

The conceptual design and the detailin§ the structural elements (walls, columns, 9glabs
and the non-structural elements (partition walég;afles) plays a central role in determining the
structural behaviour (before failure) and the egutike vulnerability (sensitivity to damage) of
buildings®. Errors and defects in the conceptual design othia selection of non-structural
elements, in particular partition walls and facadements, cannot be compensated for in the
following calculations and detailed design of tingieeer.

The philosophy of earthquake desigor structures other than essential facilities haen
well established and has been based on the coaotapt‘acceptable risk The level of resistance
aimed for in seismic design and accepted in seigmoées in many countries has the following
objectives:

a. To prevent non-structural damage in frequent mground shaking.

b. To prevent structural damage and minimize non-girat damage in occasional moderate
ground shaking.

c. To avoid collapse or serious damage in rare majourgl shaking and to maintain life
safety.

82 Hugo Bachmann (2002). Seismic Conceptual Design of Buildings — Basic principles for engineers,
architects, building owners, and authorities. Eds. Swiss Federal Office for Water and Geology & Swiss
Agency for Development and Cooperation Biel 2002, 81p. Available at www.bwg.admin.ch
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Thus, each seismic code establishes the techooaaitions which must be met by building
structures so that their behaviour, in the event sefsmic phenomena, prevents serious
consequences for personal health and safety, aVioigiscial losses and aids the preservation of
basic services for society in cases of destruganthquakes. Thus, The intent of earthquake design
provisions in building codes for new constructian safeguarding human life, not damage
prevention.

On the other hand, it is recognised that certatical facilities should be designed to remain
fully operational during and after an earthquake.

Field inspection and analyses of the performarictractures during earthquake shaking of
their foundations have clearly shown that builduesign which blindly follows seismic code
regulationsdoes not guarantee safety against collapse or gsritamagg.

There are a set of factors that affect and arectdfl by the design of the building.
Knowledge of these factdfsthe building's period, torsion, damping, dudtilistrength, stiffness,
and configuration can help one determine the magirapriate seismic design devices and
mitigation strategies to employ.

There are also severstrategies and devicesan be used in seismic design such as follows:
diaphragms, shear walls, braced frames, momerdtaasiframes, energy-dissipating devices, and
base isolatiofi.

8 V. V. Bertero (1997). Earthquake Engineering, National Information Service for Earthquake Engineering. University of California,
Berkeley. Structural Engineering Slide Library, W. G. Godden, Editor. http://nisee.berkeley.edu/bertero/

8 Torsion: If the mass of a building is uniformly distributed then the geometric center of the floor and the center of mass may coincide.
Unbalanced mass distribution will position the center of mass outside of the geometric center causing "torsion" generating stress
concentrations. A certain amount of torsion is unavoidable in every building design. Symmetrical arrangement of masses, however,
will result in balanced stiffness against either direction and keep torsion within a manageable range.

Damping: Buildings in general are poor resonators to dynamic shock and dissipate vibration by absorbing it. Damping is a rate at which
natural vibration is absorbed.

Ductility is the characteristic of a material (such as steel) to bend, flex, or move, but fails only after considerable deformation has
occurred. Non-ductile materials (such as poorly reinforced concrete) fail abruptly by crumbling. Good ductility can be achieved with
carefully detailed joints.

Strength is a property of a material to resist and bear applied forces within a safe limit.

Stiffness of a material is a degree of resistance to deflection or drift (drift being a horizontal story-to-story relative displacement).

Building Configuration defines a building's size and shape, and structural and non-structural elements. Building configuration determines
the way seismic forces are distributed within the structure, their relative magnitude, and problematic design concerns.

& Diaphragms: Floors and roofs can be used as rigid horizontal planes, or diaphragms, to transfer lateral forces to vertical resisting
elements such as walls or frames.

Shear Wallls: Strategically located stiffened walls are shear walls and are capable of transferring lateral forces from floors and roofs to
the foundation.

Braced Frames: Vertical frames that transfer lateral loads from floors and roofs to foundations. Like shear walls, they are designed to
take lateral loads but are used where shear walls are impractical.

Moment-Resistant Frames: Column/beam joints in moment-resistant frames are designed to take both shear and bending thereby
eliminating the space limitations of solid shear walls or braced frames. The column/beam joints are carefully designed to be stiff yet to
allow some deformation for energy dissipation taking advantage of the ductility of steel.

Energy-Dissipating Devices: Making the building structure more resistive will increase shaking which may damage the contents or the
function of the building. Energy-Dissipating Devices are used to minimize shaking. Energy will dissipate if ductile materials deform in
a controlled way. An example is Eccentric Bracing whereby the controlled deformation of framing members dissipates energy.
However, this will not eliminate or reduce damage to building contents. A more direct solution is the use of energy dissipating devices

99




NARPIMED

Manual for Natural Risk Prevention in Europe

Design and construction of a structure are intalyatrelated.Earthquake construction
means implementation of seismic design to faaditauilding and non-building structures to
withstand the anticipated earthquake exposure updcaexpectations and in compliance with the
applicable building codes. The achievement of gewodkmanship depends, to a large degree, on
the simplicity of detailing of the members and loéit connections and supports. A design is only
effective if it can be constructed and maintairieiéld inspection of the performance of structures
during earthquakes has revealed that a large pageof damage and failure has been due to poor
quality control of structural materials and/or pearkmanship - problems which could have been
corrected if the buildings had been carefully irtdpd during construction.

In order to obtain good performance of structuhesng severe seismic ground shaking it is
necessary to analyze thoroughly the dynamic cheniatits of the real three-dimensional soil-
foundation (substructure)-superstructure system.

In earthquake-resistant foundatiaesign, the following two main (basic) guidelirst®uld
be borne in mind: first, select a foundation layand substructure system as simple as possible;
and second, tie together the different elementghef substructure. The latter is of utmost
importance in the case of a structure built atte with poor, loose saturated granular soil, where
moderate or strong ground-shaking (with effectivaalp accelerations exceeding about 0.15Q)
involving several cycles may cause permanent hot&adisplacements due to lateral spreading
and/or subsidence of the ground.

One of the most critical decisions influencing tidglity of a superstructure to withstand
earthquake ground shaking is the choice of itschplsin shape and configuration. Experience has
shown that simple and symmetrical structures perfomuch better than complex and
unsymmetrical ones.

Thus, there areertain basic or guiding principles of seismic-itant desigrthat can be
used as guidelines in selecting an adequate bgildonfiguration structural layout, structural
system, structural material and the non-structemhponents. These basic guidelines are as
follows:

1. Building (superstructure and non-structural compats¢ should be light and avoid unnecessary
masses

2. Building and its superstructure should be simpjenmetric, and regular in plan and elevation
(to prevent significant torsional forces, avoidlagge height-width ratio and large plan area).

3. Building and its superstructure should have a umifcand continuous distribution of mass,
stiffness, strength and ductiljitiavoiding formation of soft stories).

that function like shock absorbers in a moving car. The period of the building will be lengthened and the building will "ride out" the
shaking within a tolerable range.

Base Isolation: This seismic design strategy involves separating the building from the foundation and acts to absorb shock. As the
ground moves, the building moves at a slower pace because the isolators dissipate a large part of the shock. The building must be
designed to act as a unit, or "rigid box", of appropriate height (to avoid overturning) and have flexible utility connections to
accommodate movement at its base. Base Isolation is easiest to incorporate in the design of new construction but may require
serious alterations in existing buildings.
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4. Superstructure should have relatively shorter spdr@ non-seismic-resistant structure and
avoid use of long cantilevers.

5. The non-structural components should be effectigelated from, or properly integrated with,
the basic structural system

6. Superstructure should be detailed so that the steladeformations can be constrained
(controlled) to develop in desired regions and adatg to a desirable hierarchy.

7. Superstructure should have the largest possiblebeurof defense linesghat is, it should be
composed of different tough structural subsysterhgchvinteract or are interconnected by very
tough structural elements (structural fuses) whiostastic behaviour would permit the whole
structure to find its way out from a critical stagfedynamic response.

8. Superstructure should be provided with balancetingtss and strength between its members,
connections and supports

9. The stiffness and strength of the entire buildihgutdd be compatible with the stiffness and
strength of the soil foundation.

Many building codes and governmental standardse hawlemented these principles;
several of them have been developed in recent .y8aikling code requirementare primarily
prescriptive andlefine seismic zones and minimum safety factotdesign to".Codes pertaining
to seismic requirements may be local, state, aoned)building codes (or amendments) and should
be researched thoroughly by the design professional

One benchmark that records when a country begisetiously undertake the engineering
developments necessary for earthquake-resistastrogtion is the year when seismic regulations
were first adopted and broadly appffed

In the early 20th century, the first seisic praas in building codes were introduced in a
few countries with high seismicity These early seismic codes have been periodigptiated with
increasing knowledge in earthquake engineeringhén1960's and 1970's, countries with moderate
seismicity began to adopt seismic requirementshair tbuilding codes. In the same period, the
better understanding of dynamic soil behaviour ai as inelastic structural behaviour led to the
development of more advanced seismic codes

Today, the principles of capacity design togetivéh the concepts of ductile behaviour
allow a safe and cost effective earthquake redisdasign. The latest efforts of seismic code
development were mainly focused on internationdigrmonized standards like 1SO 3010,
Eurocode 8, and UBC.

% Robert Reitherman (2008). International Aspects of the History of Earthquake Engineering. EERI. 2008. Part 1. 132 pp.
http://www.eeri.org/site/images/awards/reports/reithermanpartl.pdf

" G. Lorant (2010). Seismic Design Principles, FAIA. Lorant Group, Inc. & Gabor Lorant Architects, Inc.
http://www.wbdg.org/resources/seismic_design.php
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Eurocode-8.

EN 1998 Eurocode ®fsign of structures for earthquake resistgreeplains how to make
building and civil engineering structures resistan¢éarthquakes. This European Standard applies to
the design and construction of buildings and otivél engineering works in seismic regions. Its
purpose is to ensure that in the event of earthegiak

o human lives are protected;
o damage is limited;
0 structures important for civil protection remaireogtional.

The Eurocode 8 (EC8) contains only those promsithat, in addition to the provisions of
the other relevant Eurocodes, must be observeth&design of structures in seismic regions. It
complements in this respect the other EN Eurocodes.

This European Standard shall be given the stafua ®ational Standard, either by
publication of an identical text or by endorsematt,the latest by June 2005, and conflicting
national standards shall be withdrawn at latedtlaych 2010.

ECS8 is a typical of the newest generation of sestndes. This has been designed to be
applicable throughout of the European Union. Theidbaoncept of EC8 is that in the planning,
design and construction of structures in Europeasnsc regions the requirements of no-collapse
and limiting susceptibility to damage. Differenvéds of reliability are envisaged according to the
consequences of failure. Adequate reliability ag@ioollapse is ensured if certain specified
detailing rules are observed, and if verificatiarfsstrength, ductility and overall stability are
performed. Adequate reliability against damagenisueed if specified deformation conditions are
satisfied®.

Background of the Eurocode programmeén 1975, the Commission of the European
Community decided on an action programme in thie ¢ construction based on article 95 of the
Treaty. The objective of the programme was the ialtion of technical obstacles to trade and the
harmonisation of technical specifications. Withimstaction programme, the Commission took the
initiative to establish a set of harmonised teclhrales for the structural design of construction
works which, in the first stage, would serve asaliarnative to the national rules in force in the
Member States and, ultimately, would replace them.

For fifteen years, the Commission, with the hefpaoSteering Committee containing
Representatives of Member States, conducted thelajswent of the Eurocodes programme, which
led to the publication of a set of first generatituropean codes in the 80’s.

% The random nature of the seismic events and the limited resources available to counter their effects are such as to make the
attainment of these goals only partially possible and only measurable in probabilistic terms. The extent of the probabilistic protection
that can be provided to different categories of buildings is a matter of optimal allocation of resources and is therefore expected to vary
from country to country, depending on the relative importance of the seismic risk with respect to risks of other origin and on the global
economic resources.

8 A. Coburn and R. Spence (2002). Earthquake protection. 2™ edition. Jonh Willey& sons, Ltd. 420 p.
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In 1989 , the Commission and the Member Stateslélécon the basis of an agreement with
CEN®, endorsed by the SCC, to transfer the preparaiwhthe publication of the Eurocodes to
CEN through a Mandate, in order that they wouldthe future, have the status of European
Standards (EN).

1992-19980riginally, the Eurocodes were elaborated by CEMZpre-standards (ENVS).
Most were published between 1992 and 1998, buttadéficulties in harmonizing all the aspects
of the calculation methods, the ENV Eurocodes itetl“boxed values” which allowed Members
States to choose other values for use on theitassr National Application Documents, which

gave the details of how to apply ENV Eurocodes ieniber States, were, generally, issued with a
country’'s ENV.

In 1998 started the conversion of ENVs into European steixl
Publication of the EN Eurocode Parts is expectdd/den 2002 and 2006.
By 2010 all national rules are to bee replacethieyEN Eurocodes.

The European Commission has supported, from tgmbieg, the elaboration of Eurocodes,
and contributed to the funding of their draftingcdntinues to support the task mandated to CEN to
achieve the publication of EN Eurocodes. It willtelathe implementation and use of the EN
Eurocodes in the Member States.

EN 1998 Eurocode 8 is in six pdttand covers all aspects of seismic design for awid
range of both material types and structures. llughes geotechnical aspects, but excludes special
structures. It is based on justified models, rathean an empirical approach. The seismic hazard is
expressed by a single parameter, e.g. the pealhdracceleration at the surface on rock for a
reference mean return period (475 years recommegndibd work conducted in the last ten years
have allowed the development of a unified seisnaizahd model for the European-Mediterranean
region, from the estimates of the seismic hazarngrms of PGA and spectral accelerations with a
homogeneous hazard calculation procedure. For theopEan-Mediterranean region, these
estimates for the peak ground acceleration at a p@kability of exceedance in 50 years for stiff
soil conditions are shown in Fig.2.1. This map basn published in 2003 under the auspices of the
European Seismological Commission (ESC). Groundanotalues for other mean return periods
could also be readily established, and uniform gasp acceleration spectra (with a specified
probability of exceedance in years) can be detexdjitoo.

% Agreement between the Commission of the European Communities and the European Committee for Standardisation (CEN)
concerning the work on EUROCODES for the design of building and civil engineering works (BC/CEN/03/89).

! Eurocode 8: Design of structures for earthquake resistance:

« EN 1998-1 -Part 1: General rules, seismic actions and rules for buildings, CEN, December 2004,

« EN 1998-2 - Part 2: Bridges, CEN, November 2005,

« EN 1998-3 - Part 3: Assessment and retrofitting of buildings, CEN, June 2005,

* EN 1998-4 — Part 4: Silos, tanks and pipelines, CEN, July 2006,

« EN 1998-5 — Part 5: Foundations, retaining structures and geotechnical aspects, CEN, November 2004,

« EN 1998-6 — Part 6: Towers, masts and chimneys, CEN, June 2005.
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The geotechnical issues are fully covered in E@&luding: soil properties, site
characteristics, foundation design, interactionween soil and structure, and earth retaining
structures. The Eurocode 8 (EC8) currently proptsesstandard shapes for the design response
spectra. Type 1 spectra are enriched in long paiatare suggested for high seismicity regions.
Conversely, Type 2 spectra are proposed for lomnoalerate seismicity areas (like France), and
exhibit both a larger amplification at short peri@hd a much smaller long period contents, with
respect to Type 1 spectra.

The design of buildings is discussed, includingtemial specific rules. Existing buildings,
bridges and other structural types are also adelded$he code provides simplified design methods
for areas of low seismic activity.

peak ground acceleration (g)

Figure 2.1. The ESC-SESAME European-Mediterranean seismicrdanap for the peak ground
acceleration (PGA) with 10% probability of exceedaim 50 years for stiff soil condition (Jimenez
et al, 2003).

Part 1: General rules, seismic actions and rules buildings. EN 1998-1: 2005.
Complementary to Eurocodes 1 to 7 and 9. Additigmalvisions for the structural design of
buildings and civil engineering works to be consted in seismic regions where risk to life and/or
risk of structural damage are required to be reduGeneral requirements and rules for assessment
of seismic actions and combinations with othercmsi General rules for earthquake-resistant
design of buildings and specific rules for buildngnd elements constructed with each of the
various structural materials.
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Part 2: BridgesEN 1998-2: 2006. Complementary to EN 1992-2, ER3t9 and EN 1994-
2. Design rules for earthquake-resistant desigstas|, concrete and composite bridges.

Part 3: Strengthening and repair of buildingEN 1998-3: 2005. Guidelines for the
evaluation of the seismic performance of existitrgcdures, the selection of corrective measures
and the design of repair and/or strengthening mreaswith additional considerations for
monuments and historic buildings.

Part 4: Silos, tanks and pipelineEN 1998-4: 2006. Complementary to material-related
Eurocode parts dealing with silos, tanks and pigsli Design rules for the earthquake-resistant
design of groups of silos, storage tanks includiimgle water towers and pipeline systems.

Part 5: Foundations, retaining structures and tgabnical aspectsEN 1998-5: 2005. It is
complementary to Eurocode 7. Additional rules far tesign of various foundation systems, earth-
retaining structures and soil-structure under sieisittions in conjunction with the structural desig
of buildings, bridges, towers, masts, chimneysssitanks and pipelines.

Part 6: Towers, masts and chimnel$ 1998-6: 2005. Complementary to material-relate
Eurocode parts dealing with towers, masts and caysinDesign rules for the earthquake-resistant
design of tall, slender structures: towers, inahgdbell-towers and intake towers, masts, industrial
chimneys and lighthouses constructed in reinfoomettrete or steel.

National earthquake-resistant building codes.

Historically, national building regulationsyeacome about through the desire of governments
to safeguard the health of their citizens. With Eneopean Community incorporating countries at
different stages of development both nationally enigrms of their regulations and codes, as wll a
a wide range of environmental conditions, there wasiously a need to establish areas of
commonality.

The European countries have made progress tovaarésrthquake-safe society throughout
the implementation of national seismic codes (gt $uccesses and failures differ considerably
between countries) and its development has beerwbat slower than developed countries with
high seismic activity such as Japan and USA. A mrgason for this is the lower recurrence rate of
large magnitude and highly destructive earthquakeBuropean countries. E.g., since the 1980
Irpinia earthquake, there has been no event camsorg than 1,000 deaths in any of the European
countries.

Each of the countries in Europe developed diffedews and regulations governing
building. We review briefly those correspondingNarpimed project: Greece, Italy and Spain.
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Greece.Of all three countries, Greece is perhaps the reaghquake-aware, and in some
respects deserves to be described as a success. bwer the last 50 years, the public’s perception
of the earthquake risk has been frequently joltgdldmaging events which have caused human
casualties. It was the major 1953 lonian Islandthgaakes (causing 476 deaths), which started the
process towards the production of the first GreekleCin 1959. Since 1978 the most significant
earthquakes have been: Thessaloniki in 1978, Atleri®©81 and 1999, Kalamata in 1986 and
Aeghion in 1995—causing 257 further deaths, andreaos economic losses. As a result of these
disasters affecting urban areas, the Greek eaitequ@de was upgraded three times in this period,
in 1984, 1995 and again in 2004.

As well as the relatively low-death tolls in thhequent earthquakes, the high earthquake risk
awareness of the general population is perceivethedasis of Greece’s earthquake protection
success. This has led to a rapid government respionearthquakes in revising the building code
and the seismic zonation, and a demand by the qdi safer buildings. Standards of urban
construction improved after the 1978 and 1981 gadkes caused serious damage in the two major
cities; the training of engineers in this subjectperhaps the best in Europe, leading to a good
standard of Code implementation in all enginee@tstruction.

The Greek government has also set up a nationdhdteake Planning and Protection
Organisation (OASP), founded in 1983, to plan andrgee a national policy for earthquake
protection. The activity of OASP has led to sigrafit action to mitigate losses through evaluating
and upgrading the existing stock of public building programme is in place to assess the safety of
all school buildings, as well as the hospitalshi@ inajor cities.

But these successes are tempered by a numberagfiyezl failures. Much of the pre-1984
urban construction, comprising nearly 80% of thentoy’s residential building stock, is considered
substandard by today’s understanding, even if hailthe 1959 code, and some of this building
stock, particularly the 30% built during the postsiboom before 1960, may be unsafe.

Italy is like Greece in having very extensive areas ghhseismicity and a history of
damaging earthquakes, but unlike Greece, muchsgbapulation and most of its major cities—
Rome, Milan, Florence—are located in regions ddtretly low seismicity’.

Action towards the development of a national se&shuilding code started earlier than
elsewhere in Europe, after the hugessina disaster of 190&hich killed over 80,000: but the
seismic zonation of the time applied only to theitkoof the country. The classification of the
territory into areas with different levels of hammterms of earthquake began then with the Messina
earthquake and continued in later years throughslétye measures, under the successive
earthquakes and not on the basis of specific stuaiel assessments relating to the history and
characteristics of seismic seismic-tectonics ofatea.

o2 Spence, R (2007) Saving lives in earthquakes: successes and failures in seismic protection since 1960 Bull. Earthquake Eng. (2007)
5:139-251 DOI 10.1007/s10518-006-9028-8,

% Spence, R (2008aving lives in earthquakes opus cit.
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The events of Friuli in 1976 (with 929 deaths) drnia in 1980 (killing 4680 people),
showed the very high vulnerability of much of tiaditional masonry building stock and triggered
the production of a national seismic zonation, Wwhibrought many additional areas under the
seismic building code. Only after the Irpinia egrthke of 1980 the Commission for the Seismic
Reclassification, established for the first time teneral criteria to be applied nationwide, fa th
inclusion of Municipalities within the lists of daification. The Decree of the Ministry of Public
Works on July 14, 1984 represents the latest iari@s of decrees issued by this Ministry between
1979 and 1984 by which the Ministry redraw seisroliassification without "declassify” any
municipality. The 1984 was the firseismic classificatioof the National territory, originated
by the ‘Map of the seismic hazard of Itdlynade by CNR-GNDT and derived by studies on
seismic hazard and max intensity (Imax) felt (destlfrom Historic catalogue);

More recently, the fatalities in the 1997 Umbriauighe earthquake, and particularly the
Molise earthquake of 2002, triggered both a newecaad seismic zonation, and a programme for
the assessment and strengthening of existing bgsdiWith the legislative decree n. 112 of 31
March 1998, Regions and local authorities are responsibl€eittentification of seismic areas,
creation and updating of the areas”, while Natigkdininistration “keeps its functions related to (...)
general criteria for areas identification and tegbe regulations for the construction of the same
areas”. Since the middle of the 90s, new scienkifiowledge allow to constitute, a working group
within the National Seismic Service, made up of iiegor National experts in the field. The Group
prepared the “Re-classification proposal of 1998".

The Molise event, a comparatively small (Mw= %v¥gnt, which caused the collapse of one
school building in San Giuliano, killing 27 pupiésd their teachers, was particularly tragic and
shocking to the nation, because the area had avigusly been classified as a seismic area, and the
masonry school building had recently been modifredvays which were unsafe in an earthquake
area. Rapid action by the government resultedarfdhmulation of a new seismic code and seismic
zonation, and a number of actions to stimulatewetetion in the existing vulnerable building stock.

After the Molise earthquake, Presidency of the i@uluof Ministries established a
group of experts which adopts thRé-classification proposal of 1998nd reshapes the entire
regulation of the sector with Decree PCM 3274/20D8classification was not chosen, so the
map of 2003 resulted from the overlapping The 4su@ classification are associated with values
of maximum acceleration on hard ground with a 10fébability of exceedance in 50 years.
Regions and Autonomous Provinces, within their eesipe powers, shall, in some cases with
integrations, adopt the new classification. By omfethe Ministry of infrastructure and transport:
September 14, 2005, were approtechnical standards for buildings

In 2006 an order of the president of the countihwnisters (april 28, 2006 no 3519)
established general criteria for the identificatairseismic zones and for creation and updating of
the lists of the same areaduring the year 200The commission for monitoring at Superior
Committee for Public Works proceed to the revisobrihe technical standards for construction in

% Decreto Legislativo 31 marzo 1998, n. 112 . Conferimento di funzioni e compiti amministrativi dello Stato alle regioni ed agli enti locali,
in attuazione del capo | della Legge 15 marzo 1997, n. 59

% 0J No 222 of 23 September 2005 - Suppl. Ordinary n.159
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2005 and reaches the formulation of a new legidatext, in which, inter alia, the definition of
“seismic actiohis not any more connected to the seismic zonimd) @assessed locally on the base
of data on danger by point published by the Natidmstitute of Geophysics and Volcanology for
different periods of return and with different padilities of exceedance. In the Superior Council of
Public Works is approved, as attachments to thegat.36 of 27.07.2007, a new requirement on
"Seismic hazard and general criteria for the seisolassification of the national territoty The
classification in zones to deal with technical aadministrative problems typical of the
management of territories is still defined by thegibns according to the maximum horizontal
ground accelerationgazs, namely that of the 50th percentile, to a lifereference of 50 years
and an exceeding probability of 10%.

In 2008 (with order of Ministry of Infrastructuresd Transports of 14 January 2008) a
new technical regulationfor constructions is established (NTC 08); it rieges the
determination of the seismic parameters based omesdional points and therefore no longer
linked exclusively to the seismic classificationmf@inicipalities.

Unlike many countries in which the building codeai national standard, adopted within the
contract and specification for a new building, faly the entire Code, and the associated seismic
zonation, has the status of a law, and must thss f@ough parliament.

Perceivedsuccesses of earthquake protectionitaly® are the formulation of the first
seismic code in 1909, its upgrading in 1984 and(63, and its application in the construction of
many buildings in the defined high-risk areas.yitdike Greece, has a well-developed programme
of earthquake—engineering training in its Univeesit and many excellent research centres for
earthquake engineering research. In addition sotistaupgrading of buildings affected by 1976
and subsequent earthquakes has taken place, undgampmes funded by the central government
and the regions. Also, since 2002, plans have Ipegrin place for the seismic assessment and
upgrading of key strategic buildings and schoolg] an some high-risk regions (e.g. in Eastern
Sicily), residential buildings also.

Perceived failuresn Italy are the government’s slowness in adoptiagy seismic codes and
zonations (partly for the reasons explained abaftey previous earthquakes. This has meant that
before 1976 only about 20% of all comuni in ltabguired any level of seismic design, compared
with 55% today. As a result much of the construciio Italy during the post-war years was built
with no attention to seismic loading. In 1991, aitgph 45% of the country was classified as
seismic, only 14% of the buildings were built tathquake—resistant design standards. Thus, in
addition to the many remaining low-strength masdwuifdings from the pre-war period, the bulk
of post-war reinforced concrete is below todayandards, and much of it may be unsafe. Other
perceived failures are that in recent years, tihae been difficulty in the application of the new
2003 code, because of many postponements, anddeeengineers are perceived to have difficulty
in understanding some of the new concepts. Andiewhrogrammes are in place for the evaluation
and strengthening of existing buildings, both &laf resources and difficulties in deciding on
prioritisation means that this strengthening iscpealing very slowly.

% Spence, R (2007) Saving lives in earthquakes ... opus cit.
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Spain is a country with areas of low to moderate seigyithat experienced damaging
earthquakes in the past, but their experience rifigaakes in twentieth century has been limited. In
Spain, earthquake risk is mainly concentrated & gbuthern regions of Murcia and Andalusia,
where several lethal historic earthquakes haveroegumost recently in 1993-94, 2000 and 2004
seismic sequences of small magnitude and extethese regions. Furthermore, offshore large
events as the 1755 Lisbon earthquake, consideredmibst catastrophic European earthquake
disaster of the last millennium, caused seriousadpin Southwestern part of Spanish territory.
Spain has its own earthquake loading code, nowerptocess to be harmonised with the Eurocode
ECS8, but general awareness of the earthquake sislow among the population, and in the
construction industryPerceived success@s prevention is the introduction of earthquaksistant
design regulations, and the activity of the cobégind interministerial Standing Committee on
Earthquake Resistance Standards in preparing gie tma these regulations. In Spain these design
regulations have been since 1968, with subsequaddtes in 1974, 1994 and 2002, for ordinary
buildings.

The Earthquake-Resistant Construction Standard: genpeat and buildinggNCSE-02),
was approved in September of 2002by the Ministerio de Fomento (Production Mini$try
Application of this code and previous one in degitpanks to training efforts is thought to have
been relatively good.

The NCSE-02_tandardreplaces the previous one known as NCSE-94 (apdrby Royal
Decree No 2543 of 29 December 1994). The new Stdndéich is in line with the current state of
knowledge on seismology and seismic engineerirtgbishes the technical conditions which must
be met by building structures so that their behawion the event of seismic phenomena, prevents
serious consequences for personal health and safetids financial losses and aids the
preservation of basic services for society in caéésgh-intensity earthquakes.

The scope of the Standard extends to all desigti€anstruction works relating to buildings
and, subsidiarily, to civil engineering and othgpds of structures for which no specific standards
have been approved. The object of this Standatd &t out the criteria which must be followed
within the Spanish territory (Figure 2.2) when ddesing seismic actions in the design,
construction, repair and conservation of thosedmugjs and works to which it applies.

The ultimate goalof these criteria iso prevent the loss of human liéed to reduce the
damage and financial costhich future earthquakes may cause. The developgrraquire higher
performance qualities than those required in thén&ard, for example the continued operation of
essential services.

The achievement of the objectives of this Standsudkpendent, on one hand, on thkes
limiting the use of landkid down by the competent Public Administratioasd on thecalculation
and designspecified in this norm, and, on the other, on #Hppropriate constructionand
conservatiorof buildings.

97_Roya| Decree 997/2002, published at the Official Gazette: BOE number 244, october 11th, 2002. This decree is available at
http://www.proteccioncivil.org/centrodoc/legisla/NCSR-02. pdf
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In Spain, prevention activity has recently beertet to identify some of the highest risks
among public buildings, so that strengthening actian be taken. This has been concentrated on

the cities with the greatest risk, such as Barcelém all three countries the perceived failuresar
lack of adequate quality control of what is built gite, and a still limited understanding by ordjna

design professionals of seismic design conceptSpiain (Spence, 2002) it is reported that even
when buildings are designed to required earthqi@daing, the detailing of the structural members
required for ductile performance in earthquakesftisn missing; and flat slab or waffle slab designs
(with their inherent weakness in earthquakes) &#enased for multi-storey construction. Because
of the late application of the code, a high proporof the national building stock is below current

regulations, but it is thought that buildings ceusted according to existing codes for concrete and
steel would survive the expected moderate eartheguddany masonry buildings however may be

at risk.
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Figure 2.2.Seismic hazard map of the last Spanish seismie BG&ISE-02.

110



NARPIMED

Manual for Natural Risk Prevention in Europe

Bibliography Chapter 2.

Allen, R.M. (2007).Earthquake hazard mitigation: New directions angofunities,In "Treatise
on Geophysics G. Schubert (ed.), Vol. 4 (H. Kanamori ed.), pp7-648, Elsevier.

ADPC (2006) Critical Guidelines: Community-based Disaster Rid&nagemen{Bangkok: Asian
Disaster Preparedness Centenw.adpc.net.

Ahman, T. (2010)The Treaty of Lisbon and Civil Protection in ther&ean Union FOI, Swedish
Defence Research Agency, FOI-R--2806—SE, User ReNovember 2009, Stockholm. 81

Pp.

Bachmann, H. (2002%eismic Conceptual Design of Buildings — Basicqipiles for engineers,
architects, building owners, and authoriti€sds. Swiss Federal Office for Water and Geology
& Swiss Agency for Development and Cooperation B@)2, 81p. Available at
www.bwg.admin.ch

Barrena, | (2007).Ihdicators: A guide to find simple indicators fask reduction projects at local
level'. (Geneva: IFRC, unpublished draft report).

Benson C; Twigg, J (2007)ools for Mainstreaming Disaster Risk Reductionidance Notes for
Development Organisatior{&eneva: ProVention Consortium)
WWW.proventionconsortium.org/mainstreaming_tools

Benson C; Twigg, J (2004)Measuring Mitigation’: Methodologies for assessingtural hazard
risks and the net benefits of mitigation: a scopstgdy (Geneva: ProVention Consortium)
WWW.proventionconsortium.org/mainstreaming_tools

Bertero, V.V. (1997).Earthquake EngineeringNational Information Service for Earthquake
Engineering. University of California, Berkeley.tri&tural Engineering Slide Library, W. G.
Godden, Editorhttp://nisee.berkeley.edu/bertero/

Buckle P, Marsh G, Smale S 2000, ‘New approacheassessing vulnerability and resilience.’
Australian Journal of Emergency Managemgs¢2) 8-14.

Buckle P 1998/9, ‘Re-defining community and vulimlity in the context of emergency
management’Australian Journal of Emergency Managem#&8&(4) 21-26.

Coburn, A. and R. Spence (2008arthquake protectior2™ edition. Jonh Willey& sons, Ltd. 420
p.Commission Decision 2004/277/EC,Euratom: of 2@ddaber 2003aying down rules for
the implementation of Council Decision 2001/792/E&tablishing a Community Civil
Protection Mechanism to facilitate reinforced caapien in civil protection assistance
interventions ©QJ L 87, 25.3.2004, p.20

COM(2005) 113 final.Proposal for a Council Regulation establishing apklaResponse and
Preparedness Instrument for major emergen{8sC(2005) 439

COM(2006)29 final.Commission proposal for a Council Decision Estdbhg a Community civil
protection mechanism (recag§EC(2006)113.

COM(2008) 130 final. Communication from the Comnossto the European Parliament and the
Council of 5 March 2008 orReinforcing the Union's Disaster Response Capadisussels,
5.3.2008.

111



NARPIMED

Manual for Natural Risk Prevention in Europe

COM(2009) 82 finalA Community approach on the prevention of natural enan-made disasters.
Commission of the European Communities, Bruss&€222009,
http://ec.europa.eu/environment/civil/pdfdocs/co®02 82en.pdf

COM 2009 84 finalEU strategy for supporting disaster risk reductiondeveloping countries2
pp. http://eurlex.europa.eu/LexUriServ/LexUriServ.da2@OM:2009:0084:FIN:EN:PDF

Consolidated Versions of th&reaty on European Union and of The Treaty Estabig the
European Communit{2006). Official Journal of the European Unio@JEU 29.12.2006 C
321 E,331 pp.
http://eurlex.europa.eu/LexUriServ/LexUriServ.da2@J:C:2006:321E:0001:0331:EN

Consolidated Versions of tieunctioning of the European Uniof2008). Official Journal of the
European Union, OJEU 9.5.2008 C 115/47-199pmitp://eur-
lex.europa.eu/LexUriServ/LexUriServ.do?uri=0J:.C:30015:0047:0199:EN

Council Decision 1999/847/EC of 9 December 188fablishing a Community action programme
in the field of civil protection. Official Journ&®J L 327, 21.12.1999, p. 53-57.

Council Decision 2001/792/EC, Euratom: of 23 Octol#901 establishing a Community
mechanism to facilitate reinforced cooperation imilcprotection assistance interventions.
Official JournalOJ L 297, 15.11.2001, p. 7-11.

Council Decision 2005/12/EGf 20 December 200dmending Decision 1999/847/EC as regards
the extension of the Community action programmiiénfield of civil protectionText with
EEA relevanceOfficial Journal OJ L6, 8.1.2005, p. 7-7.

Council Decision 2007/779/EC, Euratoofi 8 November 200%&stablishing a Community Civil
Protection Mechanism (recasfficial Journal OJ L 314, 1.12.2007, p. 9-Ehd the
amending actDecision 2008/73/CE, Euratonfrecast)). Official Journal OJ EU 51,
24.01.2008, p.239-34.

Council Decision 2007/162/EC, Euratom: of 5 Mar€l®2 establishing a Civil Protection Financial
Instrument. Official Journal OJ L 71, 10.3.20p79-17 ,

http://eur-lex.europa.eu/LexUriServ/LexUriServ.do2CELEX:32007D0162:EN:NOT

COWI (2008).Member States' Approaches towards Prevention Pel&yCritical Analysis Final
report. COWI. 2008. European Commission DG Envirenn

Declaration of Madrid (2003). Conclusions and Recommendations of the Euro-Mediiean
Forum on Disaster ReductioMadrid (Spain) 2003. 4 pp

Draft Internal Security Strategy for the Europeamdd: “Towards a European Security Model
Presidencia Espafiola de la Union Europea, 14 pp.
http://www.statewatch.org/news/2010/jan/spain-diatiérnal-security.pdf

EM-DAT (2007) Disasters in Numbeys
http://www.emdat.be/Documents/ConferencePress/20@isasters-in-numbers-ISDR-CRED,
and Press Release UN/ISDR 2008/01, 18 January 2008.

Enders J 2001, ‘Measuring community awareness agpapedness for emergencieAustralian
Journal of Emergency Manageméiti(3): 52-58.

112



NARPIMED

Manual for Natural Risk Prevention in Europe

European Parliament Motion for a European ParlidrRasolution A Community approach on the
prevention of natural and man-made disast009/2151(INI)).. Committee on the
Environment, Public Health and Food Safety. 26.22Draft Report, PR\806220EN.doc, 8 p.

http://www.europarl.europa.eu/meetdocs/2009 20Tdiahents/envi/pr/806/806220/806220e
n.pdf

Geis DE 2000, ‘By Design: the Disaster Resistand &uality-of-Life Community’. Natural
Hazards Reviewl(3): 151-160.

Godschalk DR 2003, ‘Urban Hazard Mitigation: CregtiResilient Cities’.Natural Hazards
Review4(3) 136-143.

Grahn, R. (2009). EU Law: Civil protection.

http://grahnlaw.blogspot.com/2009/01/eu-law-civibiection.html

IFRC 2004 World Disasters Report 2004: Focus on communitilieese (Geneva: IFRC), chapter
1.

IFRC 2004 World Disasters Report 2004: Focus on communitilieese (Geneva: IFRC) 27-31.

Marsh G, Buckle P 2001, ‘Community: the conceptcommunity in the risk and emergency
management contextustralian Journal of Emergency Managem&é(1): 5-7.

LaTrobe S, Davis | 2005Mainstreaming disaster risk reduction: a tool forewtlopment
organisationgTeddington: Tearfund). Available at [URL].

Liebmann M, Pavanello S 2007, ‘A critical reviewtbe Knowledge and Education Indicators of
Community-Level Disaster Risk Reduction’. Unpubésireport for the Benfield UCL Hazard
Research Centre. Available at
http://www.benfieldhrc.org/disaster_studies/praggmbmmunitydrrindicators/community _drr

indicators_index.htm

Lorant,G.(2010)Seismic Design Principle§AIA. Lorant Group, Inc. & Gabor Lorant Architsg
Inc. http://www.wbdg.org/resources/seismic_design.Menyena SB 2006, ‘The concept of
resilience revisited’Disasters30(4): 433-450.

McEntire DA 2005, ‘Why vulnerability matters. Explog the merit of an inclusive disaster
reduction conceptDisaster Prevention and Manageméut(2) 206-222.

McEntire DA 2000, ‘Sustainability or invulnerableklopment? Proposals for the current shift in
paradigms’Australian Journal of Emergency Managem#s(l): 58-61.

Motion for a European Parliament ResolutisnCommunity approach on the prevention of natural
and man-made disaster$2009/2151(INI)). European Parliament. Committer the
Environment, Public Health and Food Safety 26.202Draft Report, PR\806220EN.doc, 8 p.

ProVention Consortium 2006Risk Reduction IndicatorsTRIAMS Working Paper (Geneva:
ProVention Consortium). Available at
www.proventionconsortium.org/themes/default/pdfdARS _full _paper.pdf

Royal Decree 997/200published at the Official Gazette: BOE number 2detpber 11th, 2002.
http://www.proteccioncivil.org/centrodoc/leqgisla/ISR-02.pdf

113



NARPIMED

Manual for Natural Risk Prevention in Europe

Reitherman, R. (2008)nternational Aspects of the History of Earthqudkegineering EERI.
2008. Part 1. 132 pp.

http://www.eeri.org/site/images/awards/reportshaimanpartl.pdf

Resist Natural Hazarddy the WBDG Secure/Safe Committee, Last updated028010
http://www.wbdg.org/design/resist_hazards.php

Resolution of the Council and of the representatioé the Governments of the Member States,
meeting within the Council of 8 July 1991 on impray mutual aid between Member States
in the event of natural or technological disastfficial Journal C 198 , 27/07/1991 P. 0001
— 0003

Spence, R (2007) Saving lives in earthquakes: sgeseand failures in seismic protection since
1960Bull Earthquake Eng2007) 5:139-251 DOI 10.1007/s10518-006-9028-8

The Structure, Role and Mandate of Civil ProteciimDisaster Risk Reduction for South Eastern
Europe.202 pp. 200%ttp://preventionweb.net/qo/9346

Twigg J (2004), Disaster risk reduction: Mitigation and preparedsesn development and
emergency programminf¢l.ondon: Overseas Development Institute, HumaiamaPractice
Network, Good Practice Review No. 9). 365 pp.

UNDP (2004).Reducing Disaster Risk: A Challenge For DevelopmanGlobal ReportUnited
Nations Development Programme. Bureau for Crisev@mntion and Recovery. New York,
2004,

UN ISDR 2002 Living with Risk: A Global View of Disaster Reduction Initiatives Geneva: UN
International Strategy for Disaster Reduction, 2002, pp.

UN ISDR Hyogo Framework for Action web page http://www.unisdr.org/eng/hfa/hfa.htm

UN-ISDR Hyogo Framework for Action 2005-201Building the Resilience of Nations and
Communities to Disaster48-22 January 2005, Kobe, Japan.

UN ISDR 2005, HF Dialogue: assessing progress tasvdisaster risk reduction within the Hyogo
Framework (online discussion, moderated by Philiucke and Graham Marsh)
http://www.unisdr.org/HFdialogue/

UN ISDR 2006,Guiding principles for National Platforms for Didas risk reduction 17 pp.
http://www.unisdr.org/eng/about isdr/isdr-publicais/03-quidelines-np-drr/eng-quidelines-

np-drr.pdf

UN ISDR 2007, Guide Note on Indicators for Assegsitrogress on Disaster Risk Reduction.
(Geneva: International Strategy For Disaster RedunctDraft.

UN ISDR. 2008.Disaster risk reduction in Europe: Overview of Epean national platforms,
Hyogo Framework for Action focal points and regibaeganizations /institutions94 pp

UN OCHA 2007 Disaster Preparedness for Effective Response: ingteting Priority Five of the
Hyogo Framework for ActioiGeneva: office for the Coordination of HumaniariAffairs).
Draft.

114



NARPIMED

Manual for Natural Risk Prevention in Europe

CHAPTER 3

GOOD PRACTICE GUIDES: METHODS AND PRODUCERS TO AVOI D
OR REDUCE NATURAL DISASTERS.

Introduction

After the first emergency phase, recognizing tim@artance to the preparatory stages of
reconstruction of the studies of seismic micro-ngnithe Department of Civil Protection, with
n.DPC/DIP/0003488 note, sent the "general guidslif@ the seismic micro-zoning of the
municipalities affected by earthquakes. "

With Commissarial Order No. 14 of 05.28.2003, Bvesident of the Molise Region, Deputy
Commissioner, appointed the Commission of Expertstiee implementation of the guidelines
prepared by the Department of Civil Protectiontfa@ micro-zoning of the municipalities affected by
the earthquake.

The seismic micro-zoning, therefore, must be seen basic tool in the activities of urban
planning and civil protection and support to thpaning and reconstruction.

For this reason, it is intended to recognize dessafficient to detail the conditions of the
site that may significantly change the charactesstof seismic motion, or could generate
significant coseismic effects (landslides, fracste@uefaction, etc.).

In essence the study of micro-zoning returns a ofidipe territory on which they are listed:
areas where the ground motion is amplified (indingatvhich frequencies the amplification occurs)
because of the morphological, structural, stragibi@ geophysical and geotechnical soil;
areas where there are, or are capable of activalaomslides or ground deformation due to
earthquake.

As is known, it is worth repeating that the gegl@gd litho sites may strongly influence the
shape of the elastic response spectrum.

In general, for determining the effects of the sit the local seismic response may be made
by or expeditious way for subsequent searches.tdste usually consist of expeditious geological
and geomorphological features, more or less detaiew the identification and delimitation of
areas of conditions and the same characteristatsiftermine the seismic responses experimentally
known. Subsequent investigations, however, reqgthiee performance of specific geological and
geophysical surveys and application of numericallysmis of increasing complexity. The study is
mainly due to the need to know, a priori, a numbérparameters needed for modeling of
stratigraphic columns (definition of the sectionkiehh need to be modeled for the retrieval of
geophysical and geotechnical parameters such &l spavaves, P waves speed , shear modulus,
Poisson's ratio, damping coefficient, density,)etc.

115



NARPIMED

Manual for Natural Risk Prevention in Europe

Analysis of seismic haza@B

Before starting any study of seismic micro-zoningis essential to define the level of
seismicity which we mean (seismic input refererideg.definition of ground motion input is crucial
to set the input signal for the evaluation of pbigsilocal amplifications and to constrain the
response spectrum. Basically you need to defineval lof shaking (earthquake reference) to
determine the extent to which the phenomena of ificgilon due to the particular geological,
geomorphological and geotechnical site.

The determination of the seismic input is not tedi in general, the definition of the
expected level of PGA, but may contain importantifications of the spectrum of ground motion,
according to the characteristics of the eventgeakerates the seismic motion.

Specifically, with reference to the 2002 Molisetbquake, an earthquake with an epicenter
that originate farther than that recorded, but witiher magnitude (earthquakes Matese the 1688 M
= 7.3 and the 1805 M = 6.7; Capitanata earthquakd6@7 M = 7.0) would have on the
municipalities of the Province of Campobasso shakimth a PGA maybe less, but with
predominant lower frequencies and longer. The apmesgce would be a very different pattern of
damage. It should also be noted that the seisnpictim general is bound by the choice of the
complexity of the procedures to be applied to mimpaing. The greater the danger or scuotibilita a
given site, the greater and more accurate wilhledrivestigation to be made.

An important contribution to improving knowledgétbe seismic input could, for example,
result from a careful review of all information gated by monitoring networks and velocimetric
accelerometer, installed for the sequence anabydise earthquake of October 2002. This analysis
would allow to calibrate the spectra of equiprokadtudies at national scale and to define the most
appropriate reference spectra for the areas carsid®f particular importance if we consider this
working hypothesis, it would be a more completerabierization in terms of geomechanics of the
sites where the mobile networks were installed.

Relative to what has been done on specific inainatf seismologists experts, appointed by
the Deputy Commissioner, was conducted probaluliseismic hazard analysis (Probabilistic
Seismic Hazard Analysis - PSHA) in order to defihe values of spectral acceleration (spectra
isoprobabili) include the value of peak horizontadceleration (g), with 10% probability of
exceedance in 50 years (return period RP = 475sye&ubsequently, based on information
provided by geological and geotechnical investaai carried out in several measurement
campaigns, and following a numerical one-dimendi¢hR), we have determined the values of
fundamental frequency and the amplification levie@ch local situation analyzed within the urban
area studied.

The seismic hazard of the entire national teryitoais been determined by the order of PCM
No 3274 of 20 March 2003 that the municipalitieshe Province of Campobasso falling in seismic
zone 1, 2 and 3. More recently, the National Intitof Geophysics and Volcanology (INGV) has
restated using the current methodology and repibbu@s required by the Ordinance), the seismic
hazard of Italy (MPS Working Group, 2004).

% "Guidelines for the Seismic microzonation Commuiitiethe Province of CampobabsaDr. Charles Geol Scasserra, Prof. Marcello Bbimi,
Prof. Claudio Eva, Prof. Paolo Mauriello, Prof. &ito Nicolich.
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Nevertheless, in order to provide local resultserms of elastic response spectra uniform
hazard (Uniform Hazard Spectra or Spectra isopritipadlated to a return period of 475 years and
to be able to run the danger of breakdown, it be&cesquired reassessment of the seismic hazard of
sites of interest. The spectra, calculated forrtok site, they were considered as reference for th
characterization of the seismic input for each site

The calculation of seismic hazard of a site omaaecording to the classical probabilistic
approach (Cornell, 1968; Reiter, 1991) provides:

1) the geometric characterization of one or moreeseismogenic;

2) determining the rate of occurrence of earthgsak®ve a given threshold magnitude for each
seismogenic source;

3) The use of attenuation relationships that dbeditie amplitude of shaking according to the size
of the earthquake, in terms of magnitude or intgnsind distance-source site (eg, epicentral,
hypocentral);

4) assessing the probability of exceedance of peeténed values of ground shaking.

Catalogue of earthquak&s

For the characterization of regional seismicityswased parametric catalog of Italian
earthquakes CPTI04 (Working Group CPTI, 2004), priypcompleted for the preparation of the
recent Italian seismic hazard map (MPS Working @rd@004). The catalog in question, which is
an evolution and an update of the catalog CPTI98rkiig Group CPTI, 1999), includes a time
window that extends from the year 217 BC to 2002DA.Sections 1000-1980 and before 1000
there have been some changes compared with precetasogs, of which the highlights are:
determination of the moment magnitude, Mw, andniiagnitude Msp (necessary for the proper use
of the attenuation relationship of Sabetta and iBsg) , The updating and completion for the
periods 1981-2002.

In accordance with the Poisson model, the catalogs not contain any events defined as
precursors and replicas. With regard to the thihdshof magnitude, the catalog for windows
CPTIO4 inherits the minimum pre-1980 catalog NTé@hmassi and Stucchi, 1997) and CPTI99,
which is derived and contains only events with nitagie Ms> 4.0, where Ms is the magnitude
calculated from surface waves.

For sections post-1980 was adopted, with the eiareplf the Etna area, a minimum threshold of
slightly higher magnitude (Ms 4.15).

9"General methodological preliminary to studies dbsgc microzonation for municipalities in the Prowé of Campobas$e Department for the
Study of Territory and its Resources - Universitya@noa.
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Figure 1 Distribution of seismicity in the studyear Events in the catalog CPTI0O4 (Working Group
CPTI, 2004). Overlap of the seismogenic zonatio@ R8PS Working Group, 2004).

Figure 1 shows the distribution of seismicity fbe tregion of Molise. It is clear that the distrilout

of epicenters corresponds to a widespread regisammicity in the presence of significant
earthquakes with magnitude Ms> 6.0 (05/12/1456 84&o0Ms = 6.7; Matese 05/06/1688 Ms = 7.3,
Matese 26 / 07/1805 Ms = 6.7; Sannio 21/08/1962-Ni<2).

Seismogenic zonation

Seismogenic zone is the boundary of the projeciea of all structures considered sources
of earthquakes at high and low energy: it contdimsn, is occurring in higher segments of minor
faults. In assessments of seismic hazard, basedpsababilistic approach, the seismogenic zones
are taken as uniform areas with seismic activityeylare, therefore, homogeneous areas in terms of
the potential of generating earthquakes as itssiraed that earthquakes can occur at any point in
the same area with equal probability

For the purposes of this study was adopted uoallyi the seismogenic zonation ZS9
recently developed by the Working Group MPS (20849l used for the preparation of the new
seismic hazard map of the country. The areas tlat interest the study area are shown in Figure
1, superimposed on the distribution of epicenteithe catalogs CPTIOA4.

The ZS9 seismogenic zones cover 36 and has beetoded since the previous zonation

ZS4 (Meletti et al., 2000) following the approadicmematic Scandone et al. (1990). In particular,
compared with ZS4, significant changes have beedenta reflect the latest knowledge on the
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active tectonics and distribution of seismogenigrees, overcoming the problem of the small size
of the source areas and the consequent limited eunibearthquakes in each of them. ZS9 also
provides an estimate for each seismogenic zonbeohverage depth of earthquakes and faulting
mechanism prevalen

For the purposes of this study were consideredhallareas considered influential on the
seismic hazard of Commons Molise.

PGA(g)
0.000-0.025

0.025-0.050
0.050-0.075
0.075-0.100
0.100-0.125
0.125-0.150
0.150-0.175
0.175-0.200
0.200-0.225
0.225-0.250

0.250-0.275

0.275-0.300

Figure 2 Map of seismic hazard of the Molise RediiPS Working Group, 2004): PGA values
with 10% probability of exceedance in 50 yearsufreperiod: 475 years).

Analysis of seismic response

Legislative aspect

By Order of the President of the Council of Mierst of 10/04/2003 n.3279, entitled
"Further provisions of the civil protection aims tackle the damage caused by the severe
earthquake that occurred in the province of Camgsiya was attributed to the Deputy
Commissioner Inter alia, the overall coordinatidnseismic micro-zoning of the municipalities
affected by the earthquakes.

The lack of a specific methodology and refererteadards of national importance, has led
the Deputy Commissioner, as already mentioned pfmiat, by Decree No. 14 of 28/05/2003, a
commission of experts for scientific advice needetivity to be undertaken and for the preparation
of "Guidelines for seismic micro-zoning of the meipalities in the province of Campobasso. The
same "guidelines”, approved by Decree of the DefQuisnmissioner of 08/06/2003 and published
on BURMA no.27 of 16/08/2003 n. 17, indicates tlamhong the studies, in preparation for
reconstruction, are of particular than direct ral&e to the conduct of investigations for the sgism
micro-zoning of the territory to which any findingsrescriptive, must be adapted to local planning
instruments, as required by Article 13 of the LROB02004
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The phases of the study

The protagonists

Seismic micro-zoning of the planned activitiesprinated by the Geological Survey and
the Regional Structure commissioner, has primddtused on urban centers of the Province of
Campobasso with priority to those falling in thedter" and, later, to those covered by the higher
hazard seismic activity, according to the clasatfan in force.

To carry out these activities has been used inenpwofessionalism and cooperation of
public and university research.

The Commission of Experts has provided scientfilvice for the duration of the study,
from the analysis and planning of investigationthie synthesis and evaluation of results.

For the cognitive stages have been used to thefiegsional geologists registered at regional
level. They, under the coordination and validatadnthe STAT Department of the University of
Molise, performed in the sites examined, the figdinn geological, geomorphological and litho
needed to develop relevant, namesake card basepport of these papers has been prepared a map
of the damage by non-geologists, engineers (enginachitects and surveyors).

Activities

To support the information available from the aod reliefs were consulted the results of
existing surveys and, therefore, plan new invesbga of character lithostratigraphic, geotechnical
and geophysical, entrusted by public tender byltkerregional Public Works Campania, Molise,
companies specializing in the field.

Great importance has taken the step of obtainig results of several investigations
background and is held by public authorities (mipailities, provinces, sub-regional bodies, the
superintendency to Public Works), responsible farous reasons over the territories studied. In
particular, we have recovered a continuous corabaiut 1700 surveys as well as a significant
number of geophysical and geotechnical testingritboy. This preparatory phase has been found
essential for a first knowledge of the subsoil unstedy, and the economy overall investigative
work.

In relation to information derived from existingrseys, however, previously subjected to
careful validation, new surveys are planned addiiomore specialized and in accordance with
current legislation, for a more precise characatian of the sites investigated.

Overall, were carried out:

- -N.180 polls continuous core (depth between 30 @hdneters), equipped to test seismic
hole (Down-Hole) with the extraction of undisturbegimples n.400;

- - N.400 SPT;

- - N.500 microtremor measurements in the open air;

- - N.21 geoelectric prospecting by the method;

- -N.4 SASW (spectral analysis of surface waves);

- - N.15 seismic refraction;

- - N.2 resonant column.
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In the Boiano also ran a greater knowledge of tinectural characteristics, with a deep
seismic reflection and seismic response, throughitmang of the temporary "instrumental” low
intensity, making it a more comprehensive study.

. =

REGIONE MOLISE

Il PRESIDENTE DELLA REGIONE
comt SATO

Cor

mune di
CASACALENDA

CARTA DI MICROZONAZIONE SISMICA

B son in teana ame

Charter of the town of microzonation Casacalend

Costs and conclusions

The overall micro-zoning studies focused n.98ssith the highest density anthropogenic
(urban centers and industrial areas), falling imown n.82, for a total cost of approximately €
3,200,000, except that they are on the town of Gautiano di Puglia, sent direct from the Civil
Protection Department and the municipality of Riptédni, run by the University of Genoa with the
National Group for Defense from Earthquakes.

The path that led to the preparation of seismicrorzoning maps can be summarized as
follows.

On the basis of all geological, geophysical susvayd geognostic it was possible to define
rock types or parts of geological formations to awet sufficiently homogeneous. Each unit litho
was characterized by a value of V 30 and lateraatal with one of the categories of foundation
soil provided by the seismic force.

The different soils was associated with a coedfitiof site D, as defined by law, takes into
account the stratigraphic profile of the foundatsail. This led to the development of micro-zoning
maps preliminary, based only on geological andegutical and geomorphological parameters, the
information derived from the corresponding mapstfa professionals in charge and validated by
the University of Molise.
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For each survey, in which it was tested down-laold sites that have been carried out 2D
seismic profiles, sometimes integrated as planmgth investigations based on recording of
microtremor,has carried out a modeling of 1D stratigraphic cois, in order to determine transfer
functions and the natural frequencies of the groumdeneral, modeling was not performed when
the depth to bedrock was less than 5 m.

From the relationship between the spectra obtafsel / bedrock) has been evaluated the
amplification factor Fa This factor was evaluatedthe spectral range: 0.1-1.0 s. This band refers
mainly to the high frequency components contaimeithé spectrum and, therefore, is linked to very
shallow layers. The values of the amplificationtdéac so calculated, were compared with those
derived (coefficient D) information from geologic@eomorphological, geophysical and litho and
critically evaluated for each survey. Where possitite values of fundamental frequencies obtained
by the transfer functions were compared with thdegved from H / V ratio, obtained through
analysis Nakamura. In some cases the results sé ttials as they have allowed to derive useful
information also on the thicknesses of layers sexfa

The values of F, calculated for each site, basemhfmrmation obtained from geological and
geomorphological studies, have helped to estaliisldefinitive values of the parameter S, used in
the preparation of micro-zoning maps.

The results of the expert analysis that, by extensf the investigated areas (the entire
province of Campobasso) in relation to the levaletiil, they represent a test case and one i Ital
were published on the website of the Molise Region, thus, made available to all those who work
in various capacities in the area. In fact, lo@alegnments and concerned professionals have been
equipped with an instrument of knowledge of seishazard sites urbanized and a georeferenced
database, which together constitute support elesrfenthe proper management and planning, but
also support for a specific project.

Seismic microzoning: research in the town of L’Agu

After the eartquake of Avril the 6th 2009 (1.3MAJTC; Magnitude 5.8) in the town of
L'Aquilathe Department of civil protection organtz¢ogether with Abruzzo Region the study of
seismic microzoning in the villages mostly damalgdhe earthquake nearby L'Aquila.

The work has been realized with the cooperatiohs6f researchers and technicals, 9 Italian
Universities (L'Aquila, Chieti-Pescara, Genova, ifechico di Torino, Firenze, Basilicata, Roma
“La Sapienza”, Roma Tre, Siena), 8 Institutes afesrch (CNR, INGV, AGI, RELUIS, ISPRA,
ENEA, OGS, GFZ-Postdam), and the cooperation oidRsgand independent Provinces (Abruzzo,
Lazio, Emilia-Romagna, Toscana e Provincia di Tognt

The studies of seismic microzoning consents tatiflethe territory in a seismic aspect,
identifying and delimiting the areas that have #Hagne reaction, separating stable zones, local
amplifying stable zones and unstable zones, sucHandslips superficial fractures and soil
liquefaction. So they are very important in theamrtplanning and in the step of restoration of the
town after the eartquakes.
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They are also very important in emergency plangisghey consent a better and conscious
individuation of strategic elements and resourdesvi protection.

The study has been very important, for the fireetwe have, in Italy and abroad, this kind
of assembled dates and in this quantity, and ferfitist time a such great number of researchers,
Universities and also other Institutes of reseansre involved.

The dates obtained will allow the administratiotts begin the buildings restoration
considering the different seismic risk of the vasderritories under their authority, influencing
urban choices and planning.

The results of studies is useful for technicasinderstand the seismic amplification.
They will use the right instruments to know wielne the necessary analysis to define exactly the
state of the site.

For each zone, are available : geolithological yapveys map, microzones map level
1,seismic microzone level 3, linking the websikdtp://www.protezionecivile.it/

Hazard and risk scenarios

The two earthquakes of October 31, 2002 (MI = & November 1, 2002 (Ml = 5.0), with
its epicenter in the mountainous region of Frentarthe province of Campobasso, and the next
swarm of more than 1,000 aftershocks have hit smwas on the border between the regions of
Molise and Puglia.

For many of them was estimated MCS macroseisnensgity between the sixth and seventh
grade, with a maximum value of 'able VIII-IX. Theatibnal Group for Defense from Earthquakes
(GNGTS) has promoted and carried out surveys inesmmnicipalities affected.

In the town of Ripabottoni (CB) who has suffereddge to the seventh degree of the MCS
scale, was carried out a survey and design chaisate of the seismic vulnerability of all
buildings, almost all brick, using a methodology®a on a card expeditious. The seismic damage
was classified using the measurement levels ofEilm®pean macroseismic scale EMS-98 and a
procedure based on the identification of certaicimaisms of collapse.

Figure 1 - Aerial view of the town of Ripabottoni
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In parallel survey was conducted prior to the gtafl geological seismic micro-zoning of
the center, to analyze a possible correlation batwibe observed damage and the existence of
morpho-lithological conditions favorable for thecacrence of local effects.

In the course of the methodology was tested ferrdtognition of the damage and collapse
mechanisms of masonry structures of recent fornomgZuccaro and Papa, MEDEA).

Investigations and survey instruments used

ACTIVITY 'INSTRUMENTS

. - Card expeditious derived from the 1st and
Survey of the typological characteristics of ”?nd level GNDT (Cherubini, Martinell)
1  seismic vulnerability of buildings and common ’

Procedure derived from card type
2 | note the types of masonry masonry (Binda)

Procedure derived from the card AEDES
3 | Surveying the damage to buildings of fitness for human habitation (SSN -
GNDT)

Methodology procedure derived from
4  I|dentification of the mechanisms of damage MEDEA (Zuccaro, Pope)

Survey of damage and vulnerability of t

h :
5  churches Eard churches - (Lagomarsino, Mayor)

Photographic documentation

Tests, surveys, card expeditious
7  Geological and geotechnical survey microzonation (Di Capua, Peppoloni)

Geology and geomorphologyhef town

The town of Ripabottoni located on the end of dgei trending approximately EW, and
developed between 600 and 660 m above sea leveduriey is the Flysch di San Bartolomeo (Di
Capua and Peppoloni, 2004). This training is preskin alternating layers, or powerful banks
sandstone and sandy with thin pelitic levels. Athire ground sandstone, found in the less, appear
the land belonging to the formation of clays Valico Outcrops of these clay soils can be found
also in the central part of the country, with akimess in some places reaching 15-20 m deep. A
blanket of landfill covers with varying thicknesktbe two formations present.

124



NARPIMED

Manual for Natural Risk Prevention in Europe

Geognostic

To integrate information on soil derived from pis investigation campaigns, three new
polls have been conducted in the center of thetcpumade using the continuous core. During
drilling tests were carried out SPT, which in altr@écases led "Cancel ". Were also collected
samples of undisturbed soil, then subjected torktboy tests.

‘ . Iflerr;-t.e&{{i a\rf:}illa ~m N 3 I:
o o !k\ V&X i ///. T \\\\W o
[0 30 600 metriy T demad L R—'ﬂ; '.\‘."'
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Figure 2 - Center of Ripabottoni: location of lilegical and morphological evidence for
significant amplification of a possible earthquake.

Preliminary seismic micro-zoning

On the lithology and morphology were considereghidicant for three elements of a
preliminary assessment of the possible local effaod therefore useful to define areas of the town
to conduct seismic differentiated (Fig. 2):

* the lens of Clay Varicolori, outcropping in there of the country;
* the active landslides in the north-east of tivento
» the morphological slope skirting the town to twth-west.

In the presence of the clay lens amplificationgodund motion would be generated as a
result of the passage of waves from lithoid substflaedrock), represented by the sandstones of the
flysch S. Bartholomew, the clayey material tectedizthe physical and mechanical properties
inferior (cover). For the same reasons, it coudd [l amplification in the presence of the landaslid
which have in fact only interested in the surfaci. $inally, the presence of morphological slope
would be a predisposing factor to the occurrengghehomena of focusing incident seismic energy.

With the overlap of morpho-lithological datadatiata on corruption and has focused on the
development of a preliminary zoning map of the tpwnly qualitative value since it is based on
considerations relating to geology, geomorphology damage to buildings. The town was divided
into 5 zones with intensity of damage and increa#iire local seismic hazard (Fig. 4).
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Figure 3 - Charter of the areas susceptibléigure 4 - Preliminary Zonation of the town [of
to amplification or instability of local Ripabottoni (CB). Moving from zone 1 to zone 5eher
dynamics: E1, an area characterized |bg an increase of the damage to buildings in relati
active landslides, E4, an area witlio greater influence of the morpho-lithologigal
particularly poor foundation soils, E5, grelements present.
area of eyelash H> 10 m; E8, foothills |of
layer of debris.

Basic seismic hazard

The town of Ripabottoni located in an area thatl uhe events of 2002 was considered a
low seismic hazard. On maps drawn on a nationdescal999 by GNGTS and the National
Seismic Service (AA.VV., 2001) shows that in thevoof Ripabottoni you can expect a value of
peak acceleration (PGA) equal to 0.14 g, a valaehhs the 10% chance of exceedance in 50 years
(return period = 475 years) whereas the standanaiiten of the attenuation relationship.

With the new seismic code of 2003 (Order of thevPRo 3274) the town of Ripabottoni
has been included in Seismic Zone 2, in which tieeePGA value for the anchorage of the elastic
response spectrum of 0.25 g.

The architectural heritagpd®iottoni

Most of the buildings of the village is mainly i@sntial and is characterized by terraced
houses, built mainly distributed on three levelshia first basement level assigned to the warehouse
and access road from the valley, the first floarcuas living and the third level in the bedroomeTh
ranks are arranged either along the contour lingke orthogonal direction. The vertical structures
in most cases are made of stone hewn texture vatlzdntal there are many cases of squared
masonry, the wall hangings, usually two, are matareslightly clamped. The floors are wood, iron
and bricks in most cases with a wooden roof. Aregoeported in the urban seismic many elements
of the garrison as chains, huddled bodies archddppurs.

The buildings of greater architectural merit, Rata Cappuccilli, municipal property, and

the two churches of St. Mary of the Immaculate @mtion and the Assumption, which houses
paintings by Gamba valuable and was badly damagdaeorecent earthquake.
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Building type characteristic of the urban centeRgdabottoni

Typological surveys and vulnerability

The survey design features covered almost all thidibgs in the center and was carried out
using a method for detecting type quickly, basedh@nobservation of typological and vulnerability
factors partially derived from that of the 1 st GNBnd 2nd level (Petrini, 93).

The information contained in the schedules ne¢ptio the characteristics and behavioral
aspects of construction, cover the basic metris types of vertical and horizontal structures, and
some elements of assessment are closely relatbd seismic behavior, easily detectable.

This expeditious methodology for the occasion sggplemented with additional indicators
for a more accurate assessment of the charaatsristimasonry and for the recognition of local
building types that characterize the housing ste@s principals seismic (catene..) and as indisato
of vulnerability (weak floors, large windows ...).

The collected data were computerized and georafeckin a GIS environment for their
mapping and vision combined with other spatial infation. The assessment model associated with
the survey process that was applied to data cellect a first draft is based on the determinatibn o
the vulnerability in the manner of the methodoldgMGTS. Figure 5-a shows a representation of
the indices of vulnerability map obtained for thasonry buildings in the usual scale of 0 to 100.
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Age of buildings
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0 -15
16 - 30
31-45
46 - 60
61 —
75

GISrepresentatioof the vulnerability obuildings(a).

Examplesof masonryprevailingin the cente(b).

Survey of the walls

For masonry buildings, knowledge of the type andlity of masonry structures is a
fundamental and therefore the data collection wasrapanied by a specific survey aimed at the
identification and classification of the building ithe center. Although this work has been
performed through the use of a codified system uppsrt schedografico for typological
identification and reading of meaningful measureguality and endurance.

In the center is primarily a masonry of limestaageying from two types: one characterized
by more regular and stone elements connected gé&émanaverage, a less regular stone elements
and vestments disconnected. The mortars are @iree gnd generally low quality (Fig. 5-b).

Classification of types of mason

The types found in California show a high prevatenf stone hewn limestone organized
differently, with or without bribes in the cornefr each type were also found some sottotipologie
characterized by the variability of specific fast@uch as weaving, laying, plastering the presence
and state of preservation.

In Table A2.1 shows the method used to recogniee type of walls based on the
characteristics identified with the board wallsasdes C and D on the stone hewn, are further
divided into subclasses based on the characterigifcthe masonry (weaving, installation,
section,...) (see Tables A2.1 and A2.2).
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GNDT Types | and Il level

A = cavity walls with stones of varying size

B = cavity walls with stones of regular size

C = hewn stone masonry of poor quality

D = stone hewn edges, bribes and appeals in
stone or brick

E = stone rounded river pebbles

F = stone or river rock with rounded corners,
bribes or appeals

G = squared stone masonry

In the sample showed a prevalence (45%) of

100%

80% A

60% A

40%

20%

0% -

A B c D E F hewn stone walls (C) and stone hewn edges
. . . and bribes (D) (25%) and absence of cavity
294% 294% 47.06 2941 11.76 588% walls (AB) (<5%).

Figure A2.1 - Distribution of sample% of the building
detected in California in accordance with the classification board GNDT

The collected data were analyzed to identify thesthaommon types of construction which involve
the reference values for mechanical characteristick as: fm = average compressive strength of
masonryr 0 = average shear strength of masonry;

w = specific weight of the masonry.

In Table A2.2 shows the average values of mechhnigantities above which lists the relative
standard deviation and the average shear strefhgthsonry.

MAIN TYPES OF WALL FOUND IN TOWN RIPABOTTONI

Type B - stone masonry with untidy stacks and
applications in stone or brick.

Elements: limestone of regular sizes slightly rough
average size;

Malta: lime act as entrapment in poor condition;

Laying of the elements: horizontal equipment into
wedges with irregular horizontal courses of stone and
the absence of complaints and listatura;

Cross section: two juxtaposed or weakly clamped
vestments;

Plaster: partially absent and degraded;

Links: weakly effective in the hammer with angled blocks
of larger size with detachable poor. i
Talks at the walls: none Masonry type B

Type C - rough-hewn ashlar masonry in the presence of irregularities

Elements: limestone of regular sizes slightly rough average size

Malta: lime act as entrapment in poor condition

Erection of elements:

— equipment disordered random stone with wedges and the absence of complaints and listatura (C1)
— irregular courses with wedges of stone and the absence of complaints and listatura (C2)

- horizontal equipment into irregular courses with wedges of stone and the absence of complaints and
listatura (C3)

Cross section: two robes approached (C1), weakly clamped (C2), clamped (C3)

Plaster: absent, partially missing, this - Connections: ammorsamento poor (C1), irregular (C2), regular
(C3) in the hammer with an angle of larger (C2, C3) or similar to the wall (C1)
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masonry type cl

Masonry type C2 Masonry type C2

Type D: masonry blocks with rough-hewn edges, bribe s and / or appeals squared stone

Elements: limestone of regular sizes slightly rough average size

Malta: lime act as entrapment in poor condition

Erection of elements:

— equipment disordered random stone with wedges and the absence of complaints and listatura (D1)
— irregular courses with wedges of stone and the absence of complaints and listatura (D2)
— horizontal equipment into irregular courses with wedges of stone and the absence of complaints and
listatura (D3)

Cross section: two robes approached (D1), weakly clamped (D2), clamped (D3)
Plaster: absent, partially missing, this

Links: ammorsamento poor (D1), irregular (D2), regular (D3) in the hammer with an angle of larger (D2,
D3) or similar to the wall (D1)

Type H: square blocks of stone masonry

Constituent parts: mid-sized square Limestone

Malta: lime inconsistent with the function of filling in fair working conditions and fair

Laying of the elements: horizontal, equipment to horizontal courses of stone with wedges and the absence
of complaints and listatura —

Cross section: two vestments clamped with section 80 cm

Plaster: none - Connections: effective in the hammer with angled blocks of similar size to the wall —

Work to walls: none
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MASONRY TYPE H

MASONRY TYPE H MASONRY TYPE H
Type | - solid and hollow brick masonry with lime mortar or concrete

| | Ll
| |
NN

MASONTRY TYPE |

Survey of damage

The survey of the damage and dell'agibilita playpgdteams that have worked for the
Commission of Aedes Larino with the card basedloae levels has been converted into Ems98
scale so you can assign a level of overall damagjeet structure. For this conversion has been used
version of the board Aedes developed by M. Sweetadhers (2003) used to measure the damage

in San Giuliano di Puglia.
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Aedes board - rigid structural damage to three leve

Is of intensity and extent

To convert levels of damage from the card to the usability scale Ems 98 were applied the following
criteria which take into account both the amount that the extent of the damage.

DESCRIZIONE SINTETICA DANNO GLOBALE ALL'EDIFICIO
DEL DANNO 5
)
Componente strutturale - g 5' 1 2 3 4 5
Danno preesistente g 1 2 3 4 S Z
1 |Strutture verticali giog|o|ofd opgjo|pg|o
K La descrizione globale del danno é riferita ai livelli
2|Solai o ojgjorg della scala EMS 98:
3|Scale 0 Ol o 0 0 0 0 Nullo  Nullo
1 1 Lieve Nullo
4 | Copertura Org|o|arlo 2 2 Grave Lieve
- 3 3 Medio-
5 |Tamponature-tramezzi) [1 | [ | 0 | O | O Grave
- 4 4 Crollo parziale
| 6 |Danno preesistente ‘ [ | ] | ] | ] ‘ ] 5 Crollo Totale
Livelli di danno secondo Ems 98

Criteria for evaluating the damage under Ems 98 in vertical structures

n. | Damage level EMS 98 Description of damage
0 No damage No non-structural and structural damage
1 Slight damage Slight non-structural damage and no structural damage
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2 Moderate damage Serious non-structural damage and minor structural
3 Average damage Moderate to severe structural damage

4 Serious Serious structural partial collapse

5 Collapse Total collapse

Levels of damage on the scale EMS 98

40.0

35.0

30.0

25.0

20.0

15.0

|
10.0
5.0 w |

0.0
ZONA ZONA 2 ZONA ZONA 4 ZONA
W Croll 0.00 0.12 0.0 0.00 0.83
W Danno Grave 1.42 1.42 0.3 3.19 3.90
W Danno 3.07 3.07 0.9 4.72 4.37
I Danno Moderato 2.36 2.13 1.8 5.19 2.13
I Danno 5.55 4.84 1.7 8.15 3.54
' Danno 8.38 6.02 3.6 14.05 2.72

Distribution of damage to areas

Mapping of damage levels Ems 98

The city built on a cadastral map for each buildamgl each structural component and the
overall damage was assessed, the level of damagdieated above.

Thematic maps so constructed for identifying andessing the damage in individual
buildings and the buildings could be related todbeditions of viability, vulnerability and zoning
derived from micro-zoning.
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Damage to vertical structures
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Damage in the horizontal structures

The greatest damage was detected in zone A whereldlest buildings are abandoned and
in poor maintenance. Areas B and C buildings areemecent and less damaged.

The comparison of the structural components is ppmdamage to the vertical structures
coincide in almost all cases the overall damagdenthe floors and cladding have a lower average
loss of one or two levels, the difference is eveeater damage to the stairs (2-3 levels) while
almost all the existing buildings, the damage i®z&his preliminary analysis of the damage based
on the card AEDES, for a more immediate and medningssessment of the damage can be
reduced to a three grade levels (0-1 = mild toiBa@amt light = 2-3, severe = 4, collapse = 5)
correlated to the levels of damage identified m@TS for the calculation of contributions.

A forecast scenario

A test of checking the predictive power of the estpd damage of the procedure based on
the index of vulnerability and fragility curves (Rei, 1993) was made in developing a scenario of
damage to a macroseismic intensity 7, which waspewed with the damage found in the campaign
of verification dell'agibilita. The comparison ofgkre 8 with 6, containing levels of damage, the
model shows a good efficacy in the identificatidraceas with major damage. This initial analysis
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is not possible a direct comparison of levels afth#o the different definition of indicators, since
the overall structural damage in the case of oleskdata and an indicator of economic (cost
recovery compared to the new) in the case of theltescenario, and also because it has not been
defined in operational terms the influence of logabmorphic effects in the valuation model of the

scenario.
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Examination of the conditions of damage-vulnerabity with the card Medea

From an initial processing of data collected witie tcard Medea was able to identify the

mechanisms activated by the earthquake and its giateael.

100%

= IS5 ]
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Mechanisms activated and levels of damage by cutting into the wall = 1 - 2 = cutting the top - 3 = from tip
overall - 4 = partial rollover from - 5 = vertical instability - 6 = Break-bending - 7 = creep the horizontal plane -
8 = bottom subsidence - 9 = irregularities between adjacent structures - 10 = pull-out beams - 11 = lintels -
12 =irregularities in the walls - eardrum 13 = tip - tilt angle = 14 - 15 = Tip top of the wall - = 16 times
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Zone 5 - damage mechanisms and levels of damage
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9.4.1 - Mapping of collapse mechanisms
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Mechanism n. 1 by cutting the whole wall

xl

Mechanism n. 3 of the whole wall

The mechanisms are more active and are the firgtofvaverturning the entire wall (No. 3)
and the upper part (4) while it shows a limitedwetton of the mechanisms of action in the way of
the second floor (n1 and n. 2). In addition to tfechanisms identified with the project Medea by
observation of the ways of damage has been poswibidentify the activation of additional
mechanisms due to actions such as the verticadefh on the walls and pillars, the failure of the
supports in the horizontal structures and the liteak of lintels.
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Mapping of the mode of damage
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Tools for risk management (planning)

TOOLS FOR THE RELIEF OF DAMAGE AND VULNERABLE EARTH QUAKE OF
CULTURAL HERITAGE

METHODOLOGY FOR THE ASSESSMENT OF DAMAGE, AND VULNE RABILITY AND
INSTRUCTIONS FOR COMPLETING THE STATEMENT OF CHURCH ES LEVEL Il

General Description of thetMmlology

The historical artifacts in stone, especiallyhiéy are monumental in nature, generally made
from the finest workers with good quality materiated generally have an adequate level of security
to ordinary shares and high durability, and the&spnce is in itself a testimony of static efficgn

The history of the building offers us, even in #ntawns, which now manufactures
surprised by their boldness structure. The materiahtural materials (stone, wood) or artificial
(mortars, bricks), and in some cases even improwver dime, their mechanical properties
(pozzolanic lime mortar, wood) are sufficiently mcted through a continuous maintenance
(plaster, roofing , hydrogeological conditions e foundation).
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In the past, buildings were built using the expece gained from existing buildings,
translated into rules of the art in most caseswrdten. The manufacturer used good intuition, due
to the concepts of balance between bodies, anddestale models, to develop new technological
solutions or geometric proportions more daring,netteese became rules of art, if it is proved
correct as a result of their use. Then, implembet groject in accordance with the rules of art
amounted to meet current testing standard, one¢heaafore say that, speaking today on an artifact,
recognizing compliance with the rules of art anadréhe story of the building is, in essence, how to
make the test.

For these reasons, the structural analysis of mumental building should be framed within
a multidisciplinary study, which addresses the amdion project, starting from a thorough
knowledge, addressed the following aspects: itsothjis(growth, transformation, trauma ), the
critical survey (geometry, technology), the chagastics of materials and their degradation, the
importance of the crack and deformation. The syithef this information to interpret the
structural behavior and the diagnosis of the atiathich highlights any weak points of the body,
whether original or a result of the instability ashegradation.

This approach falls partially at fault when younswmler exceptional actions, such as
earthquake, which represents a greater risk of ainga historical buildings. Masonry buildings are
characterized by an inherent vulnerability seisatiton: the "structure” masonry, despite the many
forms that can be seen, is essentially designeutitstand vertical loads. The arrangement of the
segments for horizontal rows, can be attributedh® will of the manufacturer to arrange the
elements of greatest weakness (the mortar joimtBpgonal to the curve of pressures induced by
the actions of pure compression (or bring their eveghts).

During an earthquake, the horizontal action gdrerthe states of shear stress and tensile
strength exceeding the weakness of the material fesulting in injury to, or detachment of the
elements. The history of these artifacts also ataraed by various phases of construction,
emphasizes that behavior by parts, which is alréalggrent in the material which composes them,
the growth, the additions, extensions planimetetednine the presence of many structures to
'inside the same building whose behavior is stipigluenced by the action which it invests. In the
case of an earthquake the horizontal inertial ®ae capable of causing loss of balance in slender
elements or not properly connected to the rest@building.

In view of these considerations, which can beilbedrto an inherent vulnerability of these
structures, it is important to remember that theatgst damage to structures now strongly needed
"degraded. " The growth of decay that these strastinave endured over the past 50 years is
attributable to lack of maintenance that was cantstaon the work done instead, made minor
repairs continue, which had the merit of maintagnihe security level of the building to an
acceptable level without changing the behaviohefdriginal building.

Another vulnerability can be represented by laddsl occurred during historical
earthquakes: Although in many cases, the earthqoakebe seen as a test of the work, we must
stress that we return an object from the structbeddavior is profoundly different than prior to
‘event. The lesions in the walls are wounds thatnaver fully erased. The seismic event can be a
sort of testing, but also represents a partialtretéhe seismic history, and in many cases, ihis
front of factories that have never undergone thgimam intensity for the site and then waiting for
many buildings lack a true test.
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Clearly, there are rules of art focused speciffcah protecting themselves from this action:
the good quality of detachable, the use of lintdl@dequate stiffness, the construction of a box-
behavior through hoops and chains, the insertiorsmifrs in contrast tilting mechanisms are
examples of technological solutions commonly adbpie the areas of highest seismic risk.
However, the earthquake action is rare and perb@psis the key for the interpretation of this
vulnerability: the return period for an earthquakesignificant intensity is at least 100 years,nthe
about three generations.

The rules of art were the result of the experievficine manufacturer and were passed on to
the student: When a manufacturer acquired the exper of the earthquake, observing directly the
mechanisms of damage products through an intuithaerstanding of structural behavior and a set
of measures to good building and improvement aheaiake damaged buildings. These rules were
applied for one, maybe two generations, but weeslgglly abandoned precisely because, having
lost the memory of the damage caused by the eakiegwas not really understood the need.

In many old towns, in fact, it is possible to itl§ndesign features, all dating back to the
same historical period, usually immediately follagia traumatic event, put in place to implement
some sort of improvement during the seismic repathe damage. In this case we can speak of a
culture of seismic repairs at the moment that satbe security level of the old town, being a
sporadic event in the life of the urban sprawl. Véhbese design solutions alter the way of building
local, you can talk about culture seismic preventiod you can see, reading the urban fabric of a
historic seismic as principals (buttresses, ardoesgrast, chains and hoops) are widely used on the
building.

When it comes to monumental structures, althohghvariety of types of buildings is very
large (noble buildings, masonry bridges, towersllsyaastles, archaeological sites, entire city
centers) can not be ignored due to the churcheeaat role. Especially in Italy the large number
of such buildings in the territory on the high partage (about 80% of the architectural heritage is,
in fact, consists of places of worship) determities need for evaluations that take a strong
connotation of the cue types of such articles fondehe most appropriate prevention policies.

The observation of the damage caused by earthguakecent years Italian (Garfagnana
and Lunigiana 1995, Umbria and the Marches 19988 1Rollino, Piemonte 2000, 2001 Lazio,
Tuscany 2001, 2002 Molise, Piemonte 2003), inclgdimse of low intensity, confirmed as the
seismic behavior of the church was classified atiogrto recurring phenomena.

In fact, even in the variety of construction teicjues, dimensions and forms in which they
have asked for and importance of different agesfdhtory is almost always consists of a facade, a
room (with one or more aisles), a presbytery andapse, these elements can be added to the
transept, the dome, the side chapels also almeslyalhas a bell or a sail. In this classificatidn o
architectural elements in general is a largely mommaous structural behavior, precisely because of
these types of artifacts: large space without iotewvalls of the plug (with the exception of the
columns and arches separating the aisles), noniethate horizontal elements (or at least there
once), slender walls, successive accretions offabm®ry, in appearing with seamless walls. The
structure is then, in most cases, quite clearlyblegand simplified analysis can be done through
gualitative evaluation.
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These factors have led to the formulation of aho@blogy that summarizes the various
modes of damage were reported following the quaka number of fundamental mechanisms of
collapse, so the different ways in which differenticro proportions and materials lesions are
recognized and taking in the mechanism of collapgech is the very essence of vulnerability.
These moving parts are always related to the tvwachrmechanisms that take place between two
rigid bodies, or between the two portions whichididg the solid wall due to a crack: rotation or
relative sliding. These mechanisms are generabbp@ated with the behavior of the elements as
requested, respectively, of the action out of theng or in the plane of the same, they show
differently in different macroelements of the churaccording to their shape.

The methodology adopted for the analysis of vidhgity of the churches of Molise, can be
used in prevention, emergency and after an earkequeathe next phase of reconstruction. At the
end of a more reliable prediction of expected daanag well as some dimensional information, the
card aims to identify the structural deficiencibattpromote the activation of each mechanism of
injury, and these are often linked to details ratiian general considerations on the shop floor
(presence of chains, detachable, etc.).. In addlitibe importance of pre-existing damage is a
further valuable information, since past earthqgadien leave marks that are not deleted and can
still be recognized. The result of this analysi®ficourse the scenario of expected damage to the
front of the reference earthquake for the region.

This may address prevention strategies at themaglevel, or through cost-benefit analysis
to define how to best use the resources availableduce the seismic risk, and suggest, for the
individual artifact, the upgrades that make it fploiesto obtain effective keep the property. without
underestimating the problems of security. The dardgtructured to guide the detector in the
interpretation of damage mechanisms activated byetirthquake and in the identification of key
construction details with regard to vulnerabilifyhis method of relief for the damage which is a
real diagnosis of the preliminary seismic respafd@e building.

The reworking of the data, following the major teguakes Italian (Umbria and Marche
1997; Pollino 1999, Lunigiana and Garfagnana 12980 Lazio, Molise 2002 2001m Asti and
Alessandria, Piemonte 2003), pointed out that tle¢hodology used to measure the damage and
vulnerability (Lagomarsino, 1998; Podesta, 2002presents a valuable tool for evaluating the
seismic behavior of religious buildings (churcheshich may be drawn not only useful in an
emergency phase but also suggestions for moreuwliffphase of reconstruction.

The concept of macro-, portion of the factory amcterized by a structural response
predominantly independent (Doglioni et al. 1996gdmarsino et al., 1997), may, however, fall
into default when the census is done of the daneagerred before the earthquake highlights so
clearly the behavior for parts of the building.particular, the prediction of the damage mechanism,
which may be activated during an earthquake, mestagsessed in terms of a more careful
assessment of vulnerability indicators, which ia griginal version of the card had been identified
in two at each mechanism collapse, creating thetadde approximations and uncertainties on the
compilation.

The presence of large churches also makes the auesmproduced by the instrument
schedografico, in many cases too far, to the pficbnfusion in attributing the damage occurred to
the proper mechanism. The presence of damage atama side chapel, is not, in fact, a right
position, unless you confuse it with a general w@ation at times, creating for the parameters
introduced (damage index) values that can disheroiverall assessment.
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These considerations have led the authors williypece a new methodology, which was able
to eliminate the weak points of the form used ie #arthquake in Umbria and the Marches
(Lagomarsino et al. 2001).

The research carried out is placed in paralleh\ai initiative of the Department of Civil
Protection, which established, in cooperation witie Ministry of Interior and the Ministry of
Culture, a committee whose task is to write up irgd tools for a variety of monumental
buildings so they can be used both during and poidollowing an event are of different nature.

The recent earthquake that hit the province of @arasso (seismic crisis began Oct. 31,
2002) allowed to use the new methodology develapéide field, alongside the institutional survey
carried out via a card given by the Ministry of ¢ and Public Works that the requirement for
the major structural damage GNDT refers to the oukitogy used for the earthquake in Umbria
and Marche.

In particular, the new method can overcome theblpros encountered in previous
campaigns census extending the number of damageamsms from 18 to 28. The extension does
not lose, however, the territorial aspect of thethmdology and application, and allows a more
precise description of both the vulnerability ahd tlamage, because the introduction of some new
mechanisms allow a more accurate description oasans that often so too were assigned to the
same approximate collapse mechanism. The 28 merhamresent, related to a revised schedule
also in parts previously present, allowing, in fa@tmore detailed description of the kinematics
activated, thus providing, to the detector, a numifeadditional parameters useful to express
sull'agibilita of the building.

Below is the table in the list of damage mechasisonsidered: the two side columns have
been reported parts of the church and the waysaofade (out of the action plan: The way, the
action plan: The way) associated to each mechanfsoollapse expected. It seems evident that
certain mechanisms are difficult to correlate aginmode of damage, which is, however,
introduced a schematic for understanding the behafiwalls over by seismic action, for the times
or loses the coverage this simplification, in fanganing, because the damage that occurs in these
architectural elements, if not strictly connectethva more general, such as the answer may be
transverse or longitudinal classroom, is to be @ased with a single damage mechanism.

Description of data for the survey of damage anderability

The board is divided into three distinct partst tth@scribe, albeit with several changes, the
seven sections in the previous version used in mdmd Marche (Lagomarsino and Podesta,
2004). The first part is devoted to general knogkdf the factory, meaning, therefore, the formal
characteristics, the main dimensions of the arctutal elements that compose it, the charactesistic
of the walls of the various macronutrients. Withgael to the typological and dimensional data has
sought to expand the sections that were not seffidio describe large churches and the presence of
numerous side chapels of various invoice and dize, presence of different types than the
traditional curtain-shaped hut , this new versiginithe right place in order to avoid confusion to
the detector while the absence of many recordsei@ field who have the disadvantage of being
easily storable and processable data. In particwlarwant to emphasize that the attempt to
sequentially analyze such data (type, size or aaitithe building, works carried out recently) may
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provide that information to the detector which alesolutely necessary, in completing the second
part, that is, when it will be called to judge therm and the overall vulnerability of the factory.

The data collected are, in fact, the inherent exdhility of the factory, which plays a key
role, as demonstrated by the observation of danragé&uctural behavior, it is also important to
remember that the subjectivity of the informatiasil@cted, which is inevitable when you have to
do with technical different cultural backgroundndae contained below an acceptable threshold, if
the information gathered enables the detector dwige the correct elements to compensate for the
different level of preparation and different expece.

Elenco dei meccanismi di danno proposti nella nunegodologia di rilievo

Modo
MECCANISMO DI COLLASSO di Parte della chiesa
danno
1 - RIBALTAMENTO DELLA FACCIATA I
2 — MECCANISMI NELLA SOMMITA DELLA FACCIATA I FACCIATA
3 — MECCANISMI NEL PIANO DELLA FACCIATA Il
4 - PROTIRO — NARTECE loll
5 - RISPOSTA TRASVERSALE DELL'AULA I
6 — MECCANISMI DI TAGLIO NELLE PARETI LATERALI Il
7 - RISPOSTA LONGITUDINALE DEL COLONNATO (chiese a pil navate) I AULA
8 - VOLTE DELLA NAVATA CENTRALE loll
9 - VOLTE DELLE NAVATE LATERALI loll
10 - RIBALTAMENTO DELLE PARETI DI ESTREMITA DEL TRANSETTO I
11 - MECCANISMI DI TAGLIO NELLE PARETI DEL TRANSETTO Il TRANSETTO
12 - VOLTE DEL TRANSETTO loll
13 - ARCHI TRIONFALI Il ARCO TRIONFALE
14 - CUPOLA - TAMBURO/TIBURIO loll CUPOLA
15 - LANTERNA loll
16 - RIBALTAMENTO DELL'ABSIDE I ABSIDE
17 - MECCANISMI DI TAGLIO NEL PRESBITERIO O NELL'ABSIDE Il
18 - VOLTE DEL PRESBITERIO O DELL’ABSIDE loll
19 - MECCANISMI NEGLI ELEMENTI DI COPERTURA (pareti laterali aula) loll
20 - MECCANISMI NEGLI ELEMENTI DI COPERTURA (transetto) loll COPERTURA
21 - MECCANISMI NEGLI ELEMENTI DI COPERTURA (abside, presbiterio) loll
22 - RIBALTAMENTO DELLE CAPPELLE I
23 - MECCANISMI DI TAGLIO NELLE PARETI DELLE CAPPELLE Il CAPPELLE
24 - VOLTE DELLE CAPPELLE loll CORPI ANNESSI
25 - INTERAZIONI IN PROSSIMITA DI IRREGOLARITA loll
26 - AGGETTI (VELA, GUGLIE, PINNACOLI, STATUE) I AGGETTI
27 - TORRE CAMPANARIA loll CAMPANILE
28 - CELLA CAMPANARIA loll

The second part is related to the relief of theage and the vulnerability of the church, the
changes in this section are those that appear tthdemost significant. 28 The mechanisms
provided allow the analysis of even large churchitls the same degree of accuracy. One example,
which can be significant in this preliminary deption, is represented by the mechanisms of
collapse of the roof, which in the previous versiggre incorporated into a single indicator.

Diversification introduced in 3 different mechanis to detect and classify more precisely
the construction features. In large churches, mgg®f many macro (classroom, apse, transept,
nave and side), there are, in many cases, diffaygrgs of coverage, which already generate
dissimilar behavior in static situations (centnalss in the classroom, struts groundwater in the
apse), which must be independently identified aatdloged.
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The optics of this revision was, therefore, bep&y more attention to the importance of
construction details that play a key role on thiemm& behavior of such structures. In this spthg
original significance of the issue is being ruraasvo-pronged approach: indicators of vulnerability
and seismic safeguards. In this way it is immediatderstanding of the structural information
required, facilitating the compilation and reliatyilof the survey. If the presence of a spur or a
chain can be seen as a defense capable of cogntegnanti-seismic enable the evolution of a
mechanism, the presence of pushing elements q@résence of concentrated loads at once a source
of vulnerability . The attempt to put all the infieation in positive or negative made difficult to
understand the operation of relief and the meclahmeaning that is associated with each of it. For
each of the 28 mechanisms of injury was therefoasvd up a list of principals and informative
vulnerability which is possible in any case inceeas relation to construction details that may be
typical for a given area but from the perspectifespatial analysis are difficult to predict.

The following is an example, the section on thema@isms of the cover of the classroom.

19 - MECCANISMI NEGLI ELEMENTI DI COPERTURA - PARETI LATERALI DELL'AULA
Presanza del macroelemento in relazione al meccanismo: 30 Mo O [Punta di danno massimo (da0abB)
51 Mo | Presidi antisismics
Presenza di cordali leggeri (metallici reticolari, muratura armata, coa. sottili)
Presenza di collegamento puntuale delle travi alla muratura
Presenza di controventi di falda (tavolato incrociato o tiranti metallici)
Presenza di buone connessioni tra gli elementi di orditura della copertura

O
O

Indicaton di vainerabilita
Presenza di copertura staticamente spingente
Presenza di cordali rigidi, copertura pesante

Yulnerahilita
pgoo«wigdooog
Ooos000O

Lesioni wicing alle teste delle travi lignee, scormimento delle stesse — Sconnessiani tra |
attuale | cordoli e muratura — Movimenti significativi del manto — Sconnessioni e movimenti tra
gli elementi di orditura principale

Lesioni vicine alle teste delle travi lignee, scorfimento delle stesse — Sconnessioni tra |
vecchio | cordoli @ muratura — Maovirme nti significativi del rmanto — Sconnessionl @ movimenti tra goooag
gli elementi di orditura principale

Part of the form relating to a collapse mechanism on the cover.

O |00d0 (Doood
O |000 (oopbod
O |000 (ooooO

O

Danno

The methods of compilation are quite similar te triginal version: in the first row shows
the name of the macro-system or that you want tduete the vulnerability by side with a box in
which the macro-mark if there is the church that yoe recital In that version, in order to avoid
inconsistencies in the process of revision, wapamexl a double box, so that no doubts arise about
the reliability of drawing on the possible actiwatiof some mechanisms of damage. She has also
been planned for some mechanisms provide the \alilit define the significance of some
mechanisms of injury in order to graduate in a numeect index for the subsequent evaluation of
damage and vulnerability.

It is emphasized that some mechanisms should daded the opportunity to make an
assessment of the tip resulting damages. For tiariatics of collapse affecting the vaults of the
church, although there is, in this version, a dtton between the elements of the nave or side, th
presence of damage concentrated on a single sp#me afhurch determined, in many cases or
Feedback highly punitive, or an underestimatiothef severity of the injury to account implicitly
for an average rating of the entire macro-damagehis way, however, the overall assessment is
provided in terms of damage to the macro-averagevith the possibility
of damage to report tips on specific elements efrttacro element.
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On the next line shows, however, a series of deisafeguards that can counteract the
activation of this linkage and a series of indicatof vulnerability that might further increase the
propensity for corruption. In each case, the detewtll detect the presence or absence (Yes - No),
and in the right column to express an opinion oa éffectiveness of particular construction,
modulating his opinion on three different levels (feffective; 1: modest, 2: good, 3: Fully
effective). The presence of a chain which oppadseoverturning of the facade, for example, is not
ever a good defense, its location or the fact ithest "slow”, can make it, in fact, ineffective for
impulsive action like that of a earthquake. It didobe noted, also, as the list of principals and
indicators have been designed so that it can batagdrom time to time according to geographical
area that is mapped. In the last box is insteadrteg the finding of damages, which the assessment
will be conducted with regard to 5 levels of damagaccordance with the methodology EMS98
(Gruntal et al., 1998; Lagomarsino and Podesta9)l®ven in this case than the original version of
the assessment on the damage detected is dividedtwo subsets: actual damage, directly
attributable to the earthquake and pre-existing atgmn pre-existing seismic event that is being
analyzed.

19 — MECCANISMI NEGLI ELEMENTI DI COPERTURA: PARETI LATERALI DELL’AULA

Schematic representation of the mode of damage

This is crucial for very old structures that, irosh cases, have undergone several historical
earthquakes or landslides of different nature. diffeculty in describing correctly, especially in
non-epicenter, the ones that are usually listedgagavation of pre-existing damage can be easily
overcome by describing the damage detected asutheobtwo separate factors, the actual damage
will be assessed the total loss , expressing, enbthx pre-existing damage, an assessment of the
degree which is believed to be already presentrbdfe earthquake, in order to calibrate, so even
sull'agibilita the proceedings of the structuraiproper way.

The evaluation of seismic behavior of the intermrilding, like the previous version,
obtained from the calculation of two indices (indehharm and vulnerability) which represent the
damage assessment and vulnerability media founidgltine inspection. Regarding the index of

N
Zpkdk

damage, it is represented by an average normatieagured by: _ 113 (1)
.=

> kZ;pk

where: o is the weight assigned to each of them, dk is¢kellof damage suffered in respect of the
k-th mechanism (0 to 5), N is the number of mectrasithat could be activated in the churchg(N
28 ). In particular, the previous version was adttethe parameter k which allovpsweigh about
the relationship between the different damage nméshes that are considered. This operation is
partly automatic (the weights are assigned direitlyndividual mechanisms) and partly depends
directly on the detector, based on its direct assest of the macro-on the individual church. The
following table shows the 28 mechanisms of damd#ge,values of the coefficients, directly
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assigned to the interval over which the detector ba varied in the importance of the macro
element of the product. It seems evident thatdfrttacro element is not present in the factory er th
damage mechanism associated with it is not actly#te value of this parameter is zero.

List of coefficients pk for the different damage mechanisms

MECCANISMO DI COLLASSO Valore _ Range
assegnato di variabilita

1 - RIBALTAMENTO DELLA FACCIATA 1

2 - MECCANISMI NELLA SOMMITA DELLA FACCIATA 1

3 - MECCANISMI NEL PIANO DELLA FACCIATA 1

4 - PROTIRO — NARTECE 0.5 -1

5 - RISPOSTA TRASVERSALE DELLAULA 1

6 - MECCANISMI DI TAGLIO NELLE PARETI LATERALI 1

7 - RISPOSTA LONGITUDINALE DEL COLONNATO (chiese a pill navate) 1

8 - VOLTE DELLA NAVATA CENTRALE 1

9 - VOLTE DELLE NAVATE LATERALI 1

10 - RIBALTAMENTO DELLE PARETI DI ESTREMITA DEL TRASETTO 0.5 =1

11 - MECCANISMI DI TAGLIO NELLE PARETI DEL TRANSETTO 0.5 -1

12 - VOLTE DEL TRANSETTO 0.5 -1

13 - ARCHI TRIONFALI 1

14 - CUPOLA - TAMBURO/TIBURIO 1

15 — LANTERNA 05

16 - RIBALTAMENTO DELL'ABSIDE 1

17 - MECCANISMI DI TAGLIO NEL PRESBITERIO O NELL'ABSIDE 1

18 - VOLTE DEL PRESBITERIO O DELL'ABSIDE 0.5 =1

19 - MECCANISMI NEGLI ELEMENTI DI COPERTURA - (pareti laterali aula) 1

20 - MECCANISMI NEGLI ELEMENTI DI COPERTURA - (transetto) 0.5 =1

21 - MECCANISMI NEGLI ELEMENTI DI COPERTURA - (abside, presbiterio) 1

22 - RIBALTAMENTO DELLE CAPPELLE 0.5 -1

23 — MECCANISMI DI TAGLIO NELLE PARETI DELLE CAPPELLE 0.5 -1

24 - VOLTE DELLE CAPPELLE 0.5 -1

25 - INTERAZIONI IN PROSSIMITA DI IRREGOLARITA 0.5 -1

26 - AGGETTI (VELA, GUGLIE, PINNACOLI, STATUE) 0.8

27 - TORRE CAMPANARIA 1

28 - CELLA CAMPANARIA 1

The calculation of the vulnerability in this versiis slightly more complex than the form
used in Umbria and Marche. The structure of therdhoa fact, provides for a distinction in the
survey design characteristics that can influenamtfast or favoring activation) directly on the
mechanism of collapse. This change allows, durimggrelief operations a better understanding of
the structural features of the work of the kinemalctivities, resources or deficiencies that the
facility has in relation to new earthquakes, theowledge of principals and indicators of
vulnerability of specific macro-information are @lessential for the final assessment of viability o
the building that is obviously an opinion that mayt be subject to any analytical algorithm but
depends on the final evaluation of technical defect

The decision to make, therefore, the information gncounter a clearer understanding has
led, however, a slightly more complicated thanghevious formulation, the calculation of the total
vulnerability of the building, being evaluated ugiie following continuous function :

1 2pk (Vki _Vkp) 1 (2)

i e

where the k-th mechanism: VKI and VKP are, respebyi the score obtained from the survey of
indicators of vulnerability and seismic safegudrdeelation to the criterion shown in Table.
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The vulnerability index varies between 0, where phincipals are present and no effective
anti-seismic structural deficiency, to a represgveaof the opposite case.

Assessment of the vulnerability score for each dgmmechanism

(?(l_lljl’c:fzfli?:acia Numero degli indicatori di vulnerabilita o dei pres idi antisismici Punteggi v «
3 almeno 1 3

2 almeno 2

2 1 5

1 almeno 2

1 1 1

0

In the third part has been given space in secti@esfield to enter information that has not
are shown in the previous sections, or that helpeiter understand the structure of the church
(sketches, drawings, photographs). E ‘was alséhfsrpurpose also included a part in which you
can insert references to archival historical geoimetliefs, which can be useful if the object of i
depth investigation needs through the applicatibrmodels mechanics, who generally need a
number of information difficult to find during a gus year on a regional scale.

1 This section is significant only in the emergerarthquake, which requires a review of
the structure sull'agibilita. This view is, in faaetkey aspect in a campaign of post-earthqualef rel
and puts the detector, taking direct responsibilitgwever, in order to make objective assessment
in relation to the state of damage and vulnergbdittected is important to reiterate some of the
concepts that must be taken into account. Firstrjast have a clear type of seismic action with
respect to which we must ensure the viability @& Building. It is clear that, especially for histor
buildings in brick, an earthquake of high intensgya real danger to the stability of the building,
because of the inherent vulnerabilities that awden these types of structures are subjected to
horizontal action. This consideration would leadricorrect conclusion to assess unusable most of
the structures of a given territory: it is realljnportant to remember, as a seismic event is
characterized by tremors that have the most intensi its initial phase. This must suggest,
therefore, like the trial of feasibility should belated to the earthquake that is being evaluated,
considering therefore the safety level of buildimggelation to seismic action comparable to that
initial intensity.

Another important aspect is also represented &yeael of damage that the structure shows
that during the survey is carried out after anteprake. Leaving aside cases where the damage is
such that the unequivocal assessment of the safdtye church should focus on those situations
where the level of damage limitation makes the wat&n very problematic. The presence of a
cracking state, after an earthquake is a physickbgionsequence for a masonry building. The
solutions of continuity in each wall structure, elatine, in fact, plans preferential damage already
inherent in the wall even before the earthquakeasdlkem so clearly legible. This determines that,
for cracking were limited, the risk of collapse thie structure is often greater than the original
situation is not damaged. The example in the fahowigure shows a type of damage can easily be
found inside the classroom of a church, where tlseaetime structure. The detachment of the barrel
vault of the facade, however, does not represer@abhdanger of collapse for the time you are
setting on the side walls.
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Even in a situation before the earthquake, in, fioet detachable between the vault and the
wall was non-existent and the sealing of the j@raften made with a simple renderings of plaster,
with no structural function.

In this situation the danger is not so much frdma vault, which has lost its structural
function, but eventually the front wall, which cdube rotated outward. In such cases, the usability
of assessment must be linked, in addition to craglstate found, the condition of the structural
deformation following the earthquake.

Prepare your own opinion, not only the extentngiiry (length or width), but the state is
connected to the strain that was damaged, allo@sagisessment of those questionable situations
without excessive caution, but at the same timbout jeopardizing the safety people.

Another difficult aspect to consider is reprdsenby non-structural elements, in buildings
such as churches, the presence of various kinflgmture, such as decorative stucco high altitude
can be a real danger in the event of collapsedditian, also as a result of ‘events of low intgnsi
these elements are the first to show gaps andiesjuresulting in the total unavailability of the
church. In most cases, however, when the gap ismigtrelated to a structural element, the ability
to adjust its assessment on different levels cawo @onsider intermediate solutions without
compromising the usability of the building.

The board of relief of seismic damage to churcpesyides, in fact, six different levels of
courts: accessible, unusable, partially accessfiildpr use with emergency measures, external
causes and unusable temporarily unusable. In the ohpartial fitness for use, the unit should
indicate which part of the factory feels agile,rather which areas should be fenced because they
are considered not usable (such as an aisle).

For selection of accessibility with measures afyemtervention is required, however, that
details the measures deemed necessary, against ydiccan immediately restore usability to the
factory. Unfit for use temporary means, howevererhinaccessibility of some areas of the
building (roof, bell tower, etc..) or the complgxibf the building does not allow the detector to
express an opinion on the usability of the workthis case, declaring the temporary unavailability
of the building in a precautionary manner, highligh the need for further inspection.

The last available option involves the unavaiipitilue to external causes. Such cases are
rare for churches, are generally due to the presemat because of an injury or a vulnerability of
the work, but at the risk of collapse of adjacamtdings that may affect the facility.

Although the assessment is necessarily subjedtnee structure of the board, through its
divisions makes the initial assessment of the mgldnechanical lesions found by associating each
state, a mechanism of collapse, in which case ttaduation dell'agibilita, appears to be the
homogeneous as possible. In addition, having @drithe nature of vulnerability mechanisms,
many churches can regain its functionality withimpde interventions for safety, despite having
damaged by the earthquake.
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Training of operators oficprotection

Awareness-raising of the general public can alsotribute to disaster prevention — for
example, citizens should be aware of what to dbenevent of an earthquake.
According to the new policy documents on disaster@ntionn and reduction100, the Commission
is preparing proposals for enhancing Communitylledesaster management training. The
Commission will integrate prevention into these pwsals and develop specific courses on
prevention within the Community civil protectioratning programme101. The training programme
is an essential part of the Community Mechanism.

It is crucial in preparing experts for internat@breivil protection assistance interventions

inside as well as outside the European Union sk gkovides an excellent platform for experience-
sharing and networking between national expert® fparticipanting countries.
According to the procedure for participation, egdrticipating State has appointed a national
training coordinator who is responsible for ideyitij and nominating experts to attend each
training course. It is therefore not possible fational experts to sign up for a course directlgt an
this is a kind of restriction to whom it may coneer

One may argue that, these rules need to be mitit answer the question whether they
offer a large participation to motivated expertsowkally want to attend these trainings and they
cannot.

Very often some other EC — Funded projects infiblel of risk prevention offer some
opportunities for participants to train people angberts on the topics that are really close to the
Community agenda.

Whithin the framework of the project "Natural Rigkrevention in the Mediterranean
Countries" for instance, two intensive training ks&s on "Good practices, methods and procedures
to avoid or reduce natural disasters in the Meditezan Countries”, were held from 29 March to
the 1st of April 2010 in S.Agata Li Battiati (Cata)) Sicily, and from June 28 to June 30, 2010 in
Granada (Spain). These trainings are addressedttmah risk experts working in civil protection
centres and local communities of Italy, Greece Spdin.

The training content focused on Civil Protecti@gulatory systems and governance in the
project participating countries (Italy, Spain ance&) and associated Countries (Algeria, Morocco
and Turkey) on techniques and methods for risk tang, prevention and mitigation including
emergency planning and management. At the endeotdhrses, the more than 150 trainees were
able to compare the characteristics and the mesimanof the Italian, Spanish and Greek civil
protection systems in view of better planning tegedopment of civil protection action programs at
national, regional and local level in their country

190 Bryssels, 23.2.2009 COM(2009) 82 final

COMMUNICATION FROM THE COMMISSION TO THE EUROPEANARLIAMENT, THE COUNCIL, THE EUROPEAN ECONOMIC AND
SOCIAL COMMITTEE AND THE COMMITTEE OF THE REGIONSA Community approach on the prevention of naturad aman-made
disasters.

191 Since it was launched in 2004, the training progree has developed and expanded significantly amdindudes
11 courses. The target group is wide, which opbasttaining programme to many different categodesxperts.
These can range from assessment and coordinai@ntexo specialists within a certain field of woskich as marine
pollution experts, environmental experts (landdigdeaste management, dam stability etc), expengedhazards or
logistics in emergency operations, and medicalf.skdr further information see: The European Comityu@ivil
Protection Mechanism Training Programme Luxembou@ffice for Official Publications of the European
Communities, 2009 — 20 pp. — ISBN 978-92-79-11215-7
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CHAPTER 4

POLICY RECOMMENDATIONS.

Introduction.

In recent years EU is creating the way to esthbfislicies having the aim to structure
common interventions in the field of risk preventimllowing the decisions of The United Nations
and of the World Conference of Disasters Reducfi@nl

After the Lisbon Treaty (2007)103 which gave thewngeneral address in the Civil
Protection matter and entered in force force onetdinber 2009 we have had an exchange of
documents between the Councill04, the EuropeaniaRPemhtl05 and the European
Commission106.

One of the most important documents is the Comaatiioin from the Commission to the
European Parliament and the Council on reinforcihg Union's disaster response capacity
(COM(2008)0130), in which the Commission proposedpng other things, to create an European
Disaster Response Training Network.

The issue is important to determine whether treharge of documents has meant that one
of the legislative bodies is required to make mamgeor not, for the future, to a specific behavior
According to the doctrine more widespread107 idsgible to say that these texts are only internal
documents tending to form a common opinion amoreg vairious bodies of the EU about this
matter. In fact they are not addressed to any Mei8tae and over all the Commission wrote clear
words about this question.

The Commission itself has affirmed on February@@tat “there is, however, no strategic
approach at the Community level, for disaster pnéea’108. Consequently there is no binding act
addressed to the Member States.

The exchange of these documents is, therefordyasis for reaching this strategic approach
but the way to get a binding act is probably #itig.

192Hyogo Framework for Action 2005 — 2015

1%The Lisbon Treaty was signed by the EU member statel3 December 2007, and entered into force December 2009. It amends the Treaty
on European Union (TEU; also known as the Treatiylaéstricht) and the Treaty establishing the Eumap@ommunity (TEC; also known as the
Treaty of Rome). In this process, the Rome Treaty ®enamed to the Treaty on the Functioning oEtmepean Union (TFEU).

104 Council Conclusion of 16 June 2008

195 Eyropean Parliament Resolution of 19 June 200&epping up the Union’s disaster response capanily
European Parliament Resolution of 14 Novemb®&i72fh the regional impact of earthquakes

196 Commission of the European Communities, COM(2@®)Brussels, 23.02.2009

07 compare, for example, B. CONFORTIritto Internazionale Naples, VI edition, 2005” p.153 et seq.

18 COMMUNICATION FROM THE COMMISSION TO THE EUROPEAWARLIAMENT, THE COUNCIL, THE EUROPEAN ECONOMIC
AND SOCIAL COMMITTEE AND THE COMMITTEE OF THE REGI®S, A Community approach on the prevention of redtand man-made
disasters, Brussels, 23.2.2009.COM(2009) 82 fmed,
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The Commission’s Communication “A Community apmioan the prevention of natural
and man-made disasters” abovementioned is very riaapobecause it is probably the practical
basis of the new legislation and will include thaimlines of it; so before to examine its contents
it's necessary to briefly remind which are the poeg documents in order of approval and what are
their contents.

Previous documents.

Several EU documents aim to improve the approddheoEU towards the prevention of
risk. All of these have been also listed in ourwdoent “Natural Risk Prevention in Mediterranean
Countries: State of the art”.

We will speak separately of the Lisbon Treaty (@200and of the Commission
Communication COM(2009)82-final

Here we describe briefly some other documents:
International Decade for Natural Disaster Reducti@NDR 1990-1999): that, having the aim to
save lives and reduce the social cost of disadtasthe great success to increase awareness of the
great importance of disaster reduction. In thessughent were defined three key concepts: natural
hazards, vulnerability and risk;

Declaration of Madrid (Euro-Mediterranean Forum dbisaster Reduction) on 2003 it was
affirmed that

« Disaster Risk Reduction is one of the central el@mésustainable development;

» Associated integrated disaster risk management igrimary responsibility of
governments: achievable through al holistic apgro@ombining vulnerability
assessment, scientific knowledge and competencieslisaster managers and
involving civil society, private sector (also inaance companies) and academics.

World Conference on Disaster Reduction (Kobe, J&3i30b, Hyogo Framework for Action 2005 —
2015 (HFA) (Building the Resilience of Nations @ddmmunities to Disastersjhe conference
promoted a strategic and systematic approach taiegl vulnerabilities and risks to hazards.
Communication to the Parliament from the Europeanm@ission (COM (2008)130) on
Reinforcing the Union’s Disasters Response Capadibe purpose of this Communication is to
make proposals for an integrated European apprmatiie prevention of natural disasters and for
an EU strategy for disaster reduction in develomagntries. Particularly in these Communication
the Commission submitted to Parliament the proptmasome different tools like ®lonitoring
and Information Centreor anEuropean Disaster Response Training Network

In the Annex reserved to Forest Fires of this camication, within the framework of the
chapter didicetd to fire prevention, the Commissemcourages the Member States to screen
national legislation to identify any perverse effeon the occurrence of acts of arson. The
communication confirmed that, the Commission waessing the need for a European integrated
approach to the prevention and studying Communitgedines for the prevention of forest fires
based on Member State best practices;

European Parliament Resolution of 19 June 2008 teppsng up the Union Disaster response
capacity the European Parliament criticised the Commissi@Qommunication COM(2008)130 in
a very critical way.
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In fact irritation is manifested in many Pointstbfs Resolution. Here we list entirely the
most important:
“11. Calls on the Commission and the Member Staiesddress not only risk-based approaches to
prepare for extreme events, but also to addresswéyeducing vulnerability at EU policy level
through_appropriate planning and risk reduction regeesin due time, taking due account, where
appropriate, of environmental and climate changbgpes and legislation;...
13. Calls on the Commission to present proposaks amtter of urgency, and no later than the end
of 2008, regarding disaster prevention within theidh, together with an EU strategy for disaster
risk reduction in developing countries; ...
15. Regrets that the proposal made by former Cosiomer Michel Barnier to create a European
civil protection force remains a dead letter andllights the need, in this context, to pursue the
development of a rapid response capacity on théshasthe civil protection modules of Member
States, in accordance with the mandate issuedéd¥timopean Council meeting of 15 and 16 June
2006, and calls on the Commission to develop aisp@coposal to that end,;
16. Deplores the fact that the Council appears dagehreached a decision not to proceed with the
adoption of the new EU Solidarity Fund (EUSF) regidn, despite the strong support of
Parliament for the revision of the existing instremiy reminds the Council that Parliament adopted
its position by an overwhelming majority at firsading in May 2006, and that the relevant dossier
has been blocked in the Council for more than twary, reiterates its conviction that the new
EUSF regulation, which — among other measures -etewhe thresholds for the mobilisation of the
Fund, will put the Union in a better position tocadss damage caused by disasters in a more
effective, flexible and timely manner; strongly esghe European Council to take a decision not to
reject this regulation and to request the immedratgsion of the current EUSF;
17. Calls on the Commission to mobilise, when appate, the current EUSF in the most flexible
manner possible and without delay; considers tlvatthe event of a natural disaster, it is of
paramount importance that the necessary EUSF ressube made available immediately for the
purpose of relieving the suffering and satisfying meeds of victims and their immediate families;
18. Calls on the Commission to carry out more rege@eared to improving forest fire prevention
and forest fire-fighting methods and materials a@odreview planning and land userges the
Member States, therefore, to take strong actionmjprove and implement their forest protection
legislative framework and to abstain from commadisaion, reclassification and privatisation
activities, thus limiting intrusion and speculatjooonsiders that all available EU know-how,
including satellite systems, should be used toahd;
19. Urges the Commission to submit a package of legailyding instruments (e.qg. a framework
directive) with a view to filling in gaps in existing EU Istation, policies and programmes as
regards disaster prevention and response;
31. Urges the Commission to assess a wide rangetans for setting up a sustainable European
disaster response training networ&overing all phases of disaster management, angrésent
proposals for such a structure as soon as possdalks, moreover, for further enhancement both of
the preparedness of civil protection services amdhe capacity of teams and modules from
different Member States to work togethé?™
Language is clearly rude, words are hard and stispecially against the Courtcfl which is the
through legislator body in EU.
International Strategy for Disaster Reduction (ISD&alized by UN on 2009

109 European Parliament Resolution of 19 June 2008 on stepping up the Union’s disaster response capacity, p. 3-4

110 Since the Maastricht Treaty (art. 4, ex D), the European Council is “the body” of the Union. Basically European Council is the
Europe legislator and Parliament has over all another function: the general political control. Parliament participates in legislative
function only through procedures of “cooperation” and “co-decision” with Council. We have to remember, anyway, that the Parliament
has the power of “veto” over certain acts.
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The United Nations (UN) pointed out that a strateggeeded: from the protection against hazards
to the management of risk through tletegration of risk reduction into sustainable
development

Information, awareness aadegal public responsibility

In the era of computer communication in real tinméormation, and indeed, even more
correct and accurate information is fundamentgbrtumote a deeper awareness in people. In this
field a great responsibility lies on the shoulders researchers, scientists governors and
administrators. Recently as a result of the eadhkguof L’Aquila (Italy) arose a controversy over
the use and dissemination of data on aftersho®SVIL11 has come to threaten not to disclose
more data to ensure that they were misinterpreted.

However, this attitude was wrong due to the faeitt tany action to prevent and complete
information should be made in the past. In addttbe, lack of trust that citizens have, after the
earthquake, in a science class who, not being &blpredict earthquakes, instead of good
information and timely about the dangers, merelygbt to reassure almost hoping to get lucky that
the earthquake did not happen.

Perhaps this is the maximum that could be expeeteal time of crisis, by a scientific organization
that has never actually stimulated and urged thee$0 be more attentive to the prevention.Perhaps
this is the maximum that could be expected, alssmoments of crisis, from a State that never
wanted to take seriously the lessons of the past.

All this only confirms that there is a great respibility of the public in general, involving
all actors: the State, Regional and Local admiaiins, Scientific institutions, the Research
community.

The lesson learned must now be translated intarapgean law which requires Member
States to legislate and allocate resources on ptieve A law that places specific requirements for
push States to standardize procedures and instituti

The basic action to reach common final actionsveeh EU partners is to start and use
common methods and procedures. EU does not haigtakiege capacity about this matter. In fact
Article 176 C of Lisbon Treatyl12, at paragraphl@ady affirmed that European Parliament and
Council cannot interfere in the rules and regutaiof the States to harmonize their provisions. A
fortiori, whether European law can not interfereedily on rules and regulations, is unlikely togak
on the harmonization of procedures.

It's a common but primary observation. Obviousgcle country has his own organization,
methods and procedures. The goal is to make tffisreit approaches consistent with common
objectives and similar results.

Concerning the Civil Protection matter is necegstwst of all, to clearly understand what
are the principles and to start from them.

11 National Institute of Geophysics and Volcanology.
112 Article 176¢ TFEU (ToL) was renumbered Article TBBEU in the consolidated version of the Lisbonafyg OJEU 17.12.2007 C 306/218).
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Prevision, prevention and intervention are the ehdgferent moments of enforcement of the
different rules and behavior to apply in Civil Rrction matter.

Specifically the aim of these Giudelines is to ifgnthe characters of Prevention to minimize
consequences of disasters.

“Prevention is understood as (i) where possiblever@ing disasters from happening, and (ii)

where they are unavoidable taking steps to minittie& impacts™*®

This definition of Prevention needs further stsdi@ fact the concept of Prevention follows
the other concept of Risk that is more comprehenand intuitively defines the scientific practical
approach. Indeed the concept of prevention anddneept of risk appear as if abstract concepts
unrelated to direct observation of the territorg &éime resulting classification of areas for degi&es
risk.

Moreover the concepts of “seismic risk” and “sais classification” are certainly different
non including, the first, an evaluation of evenolmability but certainly including riskiness (or
“shookness”). Moreover in Italy, for the uniforrase-law of Supreme Court , risk is nothing more
than hazard and this is nothing more than proligil{sind not simple possibility) that, in a specific
area, it will be an event. So, being riskinessdhmund of seismic classification, even if this one
isn't still realized, it's just enough to found tipeobability and, than, the predictability of as®i
(however under the aspect of “dies certus anjrsmgitus quando”). Consequence of it is the duty
(professional liability for the technicians, coreithg diligence, prudence and skilfullness) to adop
each appropriate and necessary anti-risk precautianeasures.

Extending this concept of responsibility and imthg also the other type of risks, you can
then say that an equal responsibility from a legguridical standpoint, but certainly more in term
of moral, weights on the shoulders of GovernmeRéegional and local Administrations.

Moreover, having in mind that this work is diregtt®® EU countries and that are major
organizational differences between States, thediffadulty lies in finding and suggesting possible
forms of organization and involvement of differgniblic Bodies. Also we can’t forget that in
addition to Public Bodies must necessarily be imedl entities such as the Voluntary sector,
insurance Companies and especially Research Bodies.

Civil Protection & Web 2.0 : Projects and Experirnékre we ready ?

Which strategies we can adopt to increase awar@messk prevention?

Which good practices on communication should benoted across the EU?
edited by Alessandro Pernice

The Italian Civil Protection is a complex and mabated system that involves diverse
operational corps and organizations: fire brigadiesest forces, armed forces, volunteers
organisations (more or less 1.3 million people) edRCross, National Health service, National
Scientific research groups.

113 Commission of the European Communities, COM(2@®)Brussels, 23.02.2009, p. 3
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In the last 3 years, 2 projects have been setuprder topromote a civil protection
culture based on users collaboration approach.

Ispro™ is a private institute founded by the father @& ttalian Civil Protection, and the web
site was conceived and implemented as a publidophatwhere users can contribute to set up a
shared knowledge in the field, exchange ideas apdregences, through a wiki, gmap information,
forums, and a community. Particularly the same gfp@ommunity, set up in ispro.it for volunteers,
has been used by one organisation to manage thateels activities and interventions also when
the earthquake in Abruzzo occurred.

Civil Protection for Mayors:an e-learning project developed by Formez (ltaNetional training
agency) and National Department of Civil Protectiamose aim was to train Italian mayors so to
fill the gap on civil protection issues. The mooglatform became a point of interest for not only
2.000 users, but also for some volunteers orgaorsgtthat used the training materials and forum
to train the volunteers.

These two experiences show that despite of thdtlvan Internet penetration the web is a
free-will tool used by a lot of volunteer organisas and public administrations at a local level.
Moreover during the early phase of the Abruzzoheprake both Facebook and Twitter played a
role to inform and organize solidarity rescue imggtion, and now are channels to communicate the
state of the art in some rescue camps (see «r@npigroup in Facebook).

These experiences demonstrate that the web cepidsent an effective tool to manage the
great amount of information and data flows thelgwotection system has to deal with during a
major disaster: certificates of use, goods prowmisicescued population census, day-by-day
information from the command & control head quat@nd so on.

It is time the civil protection community acknowtges that Web 2.0 is crucial in emergency
management and preparedness programmes. Exchaegpeasfences and ideas in this field (such
as the InSteDD projects or our national experiences) could help the désasianagers community
both to switch from the day-after approach to thg-defore one, and to find out a common way to
set up standards and tools to better cope withjarrdesaster and crisis.

Web 2.0 tool could be a good practice relatedhtormation and communication on natural
risk prevention and emergency management. SometeXpaave studied some kind of application
of web 2.0 for Civil Protection in the Italian CivProtection system. Our system has the duty to
protect human life and health, goods and propertesional heritage, urban settlements and
environment from any kind of natural or man-madsasier.

According to Italian laws, volunteers have a vienportant role in this complex system. In
the Italian system, volunteers organisations arécially involved as well as all the other
operational corps or agencies. Vertical coordimai® based on “subsidiarity”, supported by the
European Union. Subsidiarity is the idea that teat@l authority should have a subsidiary
function, performing only those tasks which canm®performed effectively at local level.

14 http://www.ispro.it/site/

15 http://www.instedd.org/our-work/projects/
116 Holmes A. (nextgov.com), Rapisardi E., Building Civil Protection 2.0, Thursday, 11/19/2009.
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The Role of the Mayor in the Italian Civil Protieet system is very important in relation to

the following key activites, including informati@nd awareness raising activites:

- Informing the public

- Training

- Preparedness

- Emergency planning

- Mitigation

- Forecast

- Knowledge

The Mayor Local operative organizations are :
- Technical offices
- Municipal police
- Local volunteers groups
- Municipal workers
- Health services
- City services
- Welfare services
- Administrative and financial services

Communication is the main tool to support the wheinergency process:
- preparedness
- management
- relief
Communications is crucial to allow the public take decisions on how to deal and cope
with risk. The question is : who generates conietihe web 2.0.

There are some examples on Building Civil Protecf.0. Institutions, Operators, Research
Centres, volunteers, citizens and Media everydaygemerate content in the web 2.0 era meaning
information and exchgange knowledge. Soon afterAberizzo Earthquake,130 facebook groups
were created with thousands of messages with thet@aito communicate fears, hopelessness, to
inform on the victims and the rescue interventitmdook for some friends, relatives, to share
information on the overall situation to organisadions (money and goods).

There are already some existing web communitiegotinteers such as ISPRO on line
2007 A section of the ISPRO web site is devoted touwblenteers and to whom may it concern
who are willing to be part of one of the existingsaciations on the Italian territory. Ispro onLine
has created some "spaces" open to all for shafintaterials, experiences and knowledges.

Emergency has been managed by civil protectionabpes — mostly volunteers - working in
the field (rescue camps, operational centers,eta@lly on weekly shifts. Internet, phone, mobile
connections were active soon after the earthquaksily everywhere.

The problems are :
a) Information handover;
b) Local server failures;
c) Fax, radio, phone did not ensure the need of inddion sharing.

Y7 hitp:/iwww.ispro.it/site/content/volontariato
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The solution could be a Free web based tools (W&hir2 order to

a) store and categorise all the crucial information

b) allow the creation of a network between all therafi®s - in the emergency territory and at
home - so to exchange information and knowledgksstince.

People, Users, Citizens, Operators in face ofstisa are the actors for Building a more
Resilient Society and People are the Key.

The main question is: are Civil Protection Bodesdy to cope with participation?
Civil Protection debate is now focused on resileenovolving the public and business community
to increase the responsibility for their own riskmagement.

In the field of Civil Protection participation ardllaboration represent the main challenge
but Users, Citizens and Volunteers are empowerad, aso Users, Citizens, Volunteers and
Institutions have a world wide communication chdnieejointly contribute to risk prevention,
preparedness, management.

The European Union perspective is clearly desdrdved identified, as “The Civil Protection
Forum — Towards a more resilient society” brougigiether over 800 participants to consider how
we can enhance Europe's resiliéfite

Participants discussed topics from preventiontvéafuture of the European Civil Protection
Mechanism to the governance of European disasteagement. The seminars and debates offered
a wealth of ideas for further work and EuropeanilGfrotection will benefit from this in the
coming years.

The European Union perspective can be resumeallag/f

» exploring the concept of resilience;

» a comprehensive European disaster managemermgsttatenhance resilience

» promote networkingearn about new technologiesised in civil protection.

Web 2.0 is therefore an opportunity for risks @mon and management and People are the
opportunity. On of the policy recommendations ing of communication and information on
natural risks prevention and emergency managenagnbe resumed as follow:

a) Civil protection web open network think-tank, invimlg organisations, volunteers,
operators, different institutional bodies and medjaresentatives;

b) Training programmes including web and communicatigsues;
c) Raising awareness on Web 2.0 tools;
d) Exchange and sharing of knowledge, informationt pesctices;

e) Local social networks focused on civil protection.

118 hitp:/lec.europa.eu/echolcivil_protection/civil/forum2009/index.htm
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Ongoing projects on Web 2.0 tools for Civil Pratexe shoud be taken as example: some of
them are briefly described below:

1) Province of Padova.
Content : Presentations on the Web 2.0 tools feil @rotection aiming at raising awareness
and evaluate «how to» manage civil protection #&sts/in a web 2.0 perspective;
2) Distretto Bassa Padovar@gordination Group.
Content : Training Volunteers on Web 2.0 Platformfiscusing on Instedd \ Riff platform. The
aim is to train people on «how to» use web 2.0fqriats to manage operational rooms at local
level;
3) Ferrara University, Dept. Human Sciences, Colleiperal Arts and Philosophy.
Content: Civil Protection Communications Coursergeééing civil protection operators,
volunteers, media representatives. One of the iggliebe the web 2.0 both as channel of
communication and a tool to manage information.

The Commission will use the upcoming calls for ca@pion projects under the Civil
Protection Financial Instrument to include the pgmiBs/ to support projects on public awareness
and education, such as for example the identiboadf best practices and the preparation of school
curricula.

Reinforcing cooperation in the prevention fieldts EU level.

The aim of this paragraph is to analyse and dasacsihat the cooperation in the area of
‘Civil Protection’ will look like in the future one the Treaty of Lisbon has entered into foaoel
what this will entail for the Member States’ nat@bmrerisis preparedness. The following questions
guide this analysis:

a) How will the EU’s cooperation in the area of CifAtotection be shaped and carried
out once the Treaty of Lisbon has entered intoefpand
b) what will the most important changes be for theddnand its Member States in

relation to the present situation?

Our analysis is primarily aimed at public civilrgants working with questions concerning
the EU and Civil Protection, in the Member Statms, also at all those experts of Civil Protection
issues who are interested in the development obd&an cooperation in crisis management and
who are the target Groups of this Operational mifonaisk prevention.

The changes brought about by and consequenchs dt¢aty of Lisbon will be presented in
the following paragraph against the backgroundxplanatory descriptions of EU cooperation and
the area of civil protection.

The wording of the Treaty of Lisbon has been asedy with the focus on the context of the
area of Civil Protection and the actors, structuties policy process and procedures involved in the
area. The sources of our analysis comprise ofviees and EU documentation. The persons
interviewed consist of experts mostly belongingegional and national leaders and representatives
of Civil Protection in ltaly, Spain and Greece. Mover, interviews have been carried out with
Professors and academic researchers in I'Aquily, (CBmpobasso (IT), Santa Venerina )
Granada (ES) and Kalii# (GR) who are key referenst within the field.

19 Interview with Prof. Francisco Sanchez Vidal in Bavienerina Municipalita, Catania (IT) on March 2910, Narpimed, 1st Training Course.
120 Final Conference of Narpimed project on NaturadkRdrevention in Mediterranean Countries: Challefayethe future”, September 23, 2010
Kalivia (Greece).

158



NARPIMED

Manual for Natural Risk Prevention in Europe

The aim of our analysis has been to get an owsrak different possible effects of the
Treaty of Lisbon on the area of natural risks pngtem and Civil Protection. The aim is also to
describe how such changes brought about by theyTodéa.isbon can conceivably influence the
EU’s future work on crisis preparedness issues.

The European Commission is eager to improve El(sopapacity to respond to major
disasters inside and outside the EU. The capa&silitif Member States can be strengthened by
working together to create opportunities for great®rdination of existing resourcés
A more strategic approach to disaster managenigistigter prevention and reductiQncame
closer in February 2009, when the Commission adbpteo policy documents on disaster
prevention and reduction.

The first of these documents calls for an EU apgpinao the prevention of natural and man-
made disasters within the European Union, with mmexss seeking to reduce the frequency of
disasters and limit their consequences.

Specific proposals include building knowledge rmtg, improving the links between
actors and policies, encouraging Member Statesetoup coordinated mechanisms for crisis
management and making existing EU financial andslative instruments perform better for
disaster prevention.

Cooperation between Member States and EuropeaonUmition to protect EU citizens
against natural or man-made disastemis of the improvements of the Treaty of Lisbon.

Starting from the % of December 2009, the Treaty of Lisbon has beaptad in its final
formulation and consequently also théréaty of the European Unidrand the Treaty of the
Functioning of the European Unibhave been adjourned.

The area of Civil Protection is for the first tif@malized as a specific policy area in the
EU through article 196 of the Treaty of Lisdéh

Three areas in the Treaty of Lisbon have been addssed specifically as they are
understood to be important in relation to the areaof Civil Protection, namely: article 196 ‘Civil
Protection’, article 222 the ‘Solidarity Clause’daarticle 71 a ‘Standing Committee on Internal
Security’.

According to the Treaty of Lisbon, Civil Protectits an area of shared competence between
the EU and the Member States. Therefore, the campetof the EU within this area is limited to
measures aimed at supporting, coordinating or cem@hting those measures which are carried out
by the Member States.

Civil Protection is more or less linked to otheeas in the EU, such as the area of freedom
security and justice, an area that has evolvedimwitie framework of the Tampere-programme, the
Hague-programme and will most certainly continudewelop in the Stockholm-programtfie

121 ENVIRONMENT FOR EUROPEANS, N°34 2009.
122 AHMAN T. (2009), The Treaty of Lisbon and Civil Protection in ther@uean Union FOI-R--2806--SE User Report Defence Analysis,
November 2009, pp5.
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Public health, environment, consular protectiod hamanitarian aid are other examples of
areas having linkages to the area of Civil Prooecti

From a short-term perspective no specific consecpse are expected for these relations.
Nevertheless, from a long-term perspective the Tréxa of Lisbon makes possible initiatives
aimed at a general coordination of Civil Protectionand other policy areas within the EU*.

The further establishment of the Union’s areareédlom, security and justice through the
Stockholm-programme, the new Standing Committetntarnal Security (COSI), the new Chapter
1 ‘General Provisions on the Union’s External Antion the Treaty of Lisbon offer a possibility to
undertake a more comprehensive approach regartliageas related to the Union’s internal as well
as its external security. Of course, this will endent on the presence of a political momentum
to move towards.

Through the Treaty of Lisbon solidarity clause is introduced which is based on the
existing solidarity declaration. According the wimigs of the solidarity clause, the Member States
are requested to act in a spirit of solidaritynbther Member States is subject to a terroristiatia
natural disaster or a manmade disaster.

Hence, the solidarity clause embraces nearly allavk within the EU related to crisis
management, including Civil Protection.Experts may argue that, besides its symbolic yahe
solidarity clause will not bring about anything nedar the cooperation in the area of Civil
Protection, or for the existing crisis managememnicsures within the EU from a short-term
perspective.

However, if a political resolution appears withihre EU, the solidarity clause may from a
long-term perspective have effects for Civil Praitat by offering incentives to further develop and
deepen the cooperation.

The Treaty of Lisbon offers improved possibilities different political actors to influence
and shape the area of Civil Protection, not lehst Gommission, the European Parliament, the
national parliaments, and the citizens of the EU.

The EU Institutions and the Policy Process areihemfluenced by the new Treaty.

The Treaty of Lisbon brings about severahportant changes regarding the
organisational structure of the EU institutions,the division of power between the institutions and
the policy process, which all have effects on tteaaf Civil Protection.

Through the treaties the Member States have ehtete, and now most recently, the
current Treaty of Lisbon, they have collectivelycidied how the institutions should be established,
which basic functions they should have and how tbleguld relate to each other in the EU’s
political process. This also means that the nattitbe political decisions may alter if the formdan
positions of power of the institutions change.

123 The Stockholm Programme is to define the frameviorkEU police and customs cooperation, rescudasycriminal and civil law cooperation,
asylum, migration and visa policy for the periodl@92014. The Programme was discussed at the infoninésterial meeting in Stockholm in
July 2009 and will ultimately be adopted by EU Heafl State and Government at the Summit in Dece20@9.

124 AHMAN T. (2009), The Treaty of Lisbon and Civil Protection in ther@uean Union FOI-R--2806--SE User Report Defence Analysis,
November 2009, pp9.

160



NARPIMED

Manual for Natural Risk Prevention in Europe

The political institutions constitute the formahieworks for the EU’s collective decision-
making. But, within these formal frameworks, inf@mnetworks, coalitions between various
political actors and bargaining work like a lubnt#or the political process.

Through the formal political institutions and thdormal interplay between the political
actors, a number of political decisions in the foof different regulations and legislation or
coordination proposals, e.g. within the area os$isrpreparedness, are produced. These all have
more or less noticeable consequences within the hdet@tates and the relationships between them
or with third parties.

The Lisbon Treaty would give EU measures agaiasiiral and man-made disasters a new
legal basg.

As far as the main institutional changes are corezk we can list briefly here the following:
First of all, the‘ordinary legislative procedure’ will be applied for the area of Civil Protection
according to the Treaty of LisboiQualified majority voting will replace consensus inthe
Council and the European Parliament would participate axaal co-legislator.

Consequently, the influence of each Member Sgtendermined since they alone can not
block a proposal. This in turn implies that it wilecome even more important for the Member
States to form coalitions with other Member Stated to influence the possible legislative act in a
preferable direction already early in the policpgess. The new procedures for decision making
entail a shift in the balance of power betweenGbeancil and the Commission as it may possibly be
assumed that the Commission more easily will bee dbl carry through potential legislative
proposals within Civil Protection.

Secondly,the Council will share both legislative and budgetyy power with the
European Parliamentin accordance to the co-decisional procedure therowvords, the European
Parliament obtains equal legislative power as thanCil and is also given the right to modify the
Commission’s possible legislative proposals wit@imil Protection.

From this perspective the Treaty of Lisbon briagsut anmportant shift in the balance
of power between the Council and the European Padment within the area.

From a long-term perspective, a potential scenaiahat Civil Protection becomes a
political priority for the different party groups o f the European Parliamentwhich could imply
that the obtained power may be drawn upon in otdefurther strengthen and deepen the
cooperation within Civil Protection.

Thirdly, an important result of the Treaty of Ligbis thestrengthened role of the national
parliaments in the policy processwhich are given the responsibility of ensuringnpdiance with
the principles of subsidiarity and proportionalitfyhe Treaty of Lisbon establishes that the
Commission shall submit the legislative proposalshe national parliaments and that it must as
well be able to motivate the proposals in relatit;m the principles of subsidiarity and
proportionality. Each national parliament is praddwith two votes andf one third of the
parliaments oppose the legislative proposal, the @amission must reconsider it.

125 Grahn R. EU Law: Civil protection, TUESDAY, 20 JAMRY 2009.
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A fourth modification, which however is expectedhave minor practical implications for
Civil Protection, is the introduction of theitizens’ initiative’ **°. The citizens of the EU are given
the opportunity to promote their political inter@sBy gatheringa million signatures from a
significant number of Member States, the citizensfahe EU may request the Commission to
present a specific draft proposal for example witm Civil Protection. Future events will most
certainly determine if the citizens’ initiative Wihave an actual practical impact or if it will lae
mere democratic symbol.

A fifth change is the introduction of mew Standing Committee on Internal Security
(COSI) within the Council. There are important linkagetvieen the area of Civil Protection and
the rest of the EU’s work on internal securityisitherefore not unlikely that COSI may acquire the
responsibility of questions that are dealt withthe Council Working Party on Civil Protection
(PROCIV)™" which works with preparedness issues aimed atlolgwvg the EU’s capacity to
prevent and manage disasters.

Moreover, the responsibility of developing tB& Crisis Coordination Arrangements
(CCA) may possibly fall within the competence of COSI.thle committee is provided with
operational tasks, meaning having a role in thenieweé a crisis, questions are raised concerning
how COSI shall relate to the Crisis Steering Grofifhe CCA.

Finally, there are today several crisis managersanictures within the Commission (the cross-
cutting and early warning system ARGUS, the Momigrinformation Centre — MIC - etc.) and
within the Council (for example CCA) which are mstablished in the treaties.

The Treaty of Lisbon is however not expected toeheansequences for these structures.

We saw that Art. 176C of Lisbon Treaty affirmeattliztU action in Civil Protection should
be aimed at:
1. supporting and completing the action of the MenBi@tes in prevention and preparedness
fields;
2. promoting cooperation;
3. promoting coherence of international activities.

The Commission Communication of 23 February 20@24final, is at the moment the final
document laying down guidelines by which the EUlwilove to the future for the practical
implementation of the law of the Treaty.

The object of this Communication is “to identifyeasures which could be included in a
Community strategy for the prevention of naturad anan-made disasters, building upon and
linking existing measures”128. The strategy of approach is to be able to change building upon
and linking what just exists.

This text is perfectly in line with the wording tiie Treaty of Lisbon that takes care to
explicitly forbid the adoption of rules aimed atrfm@nizing laws and regulations of the various
Member States.

126 http://ec.europa.eu/dgs/secretariat_general/ciizeitiative/index_en.htm
127

128 Commission COM(2009)82-final, p.3
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The Commission Communication of 23 February 20@24final also affirmed that “action
at the Community level should complement natioradioas and should focus on areas where a
common approach is more effective than separatenadtapproaches”129.

This claim is decidedly cryptic. On which basisa@e identify areas with respect to which

a common approach is more effective than the approta single State?
Anyway the way that this Communication of Febru2099 indicates is base on:

1. the development of knowledge based disaster prievenpolicies at all levels of
government;

2. linking the relevant actors and policies throughthwet disaster management cycle;

3. improving the effectiveness of existing policy mshents with regard to disaster
prevention.130

Regarding the first point the “development of kieage” appears a synonymous of
“awareness” and it's clear that the first resulattthe Commission want to achieve is to train
political classes at all level of government te tholitics of prevention. In fact “a better
understanding of disasters is a pre-requisite évetbping efficient disaster prevention policiés”

To obtain this result the European Commission @sep four key elements:

1. Creating an inventory of information on disasters;
2. Spreading best practices;
3. Developing guidelines on hazard/risk mapping;

4. Encouraging research activities.

Regarding the second point the link between a@odspolicies should be realized through
the following actions:

1. Extending the lessons learnt exercises to dispst@ention;
2. Training and awareness-raising in the area of tis@sevention;
3. Improving the linking between the actors;

4. Reinforcing early warning tools.

129 Commission COM(2009)82-final, point 2, p.4
130 Commission COM(2009)82-final, point 2, p.4
131 Commission COM(2009)82-final, point 3.1., p.4
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Promotion of Internationadtional, regional and local Civil Protection platfcs.

National Platforms provide a means to enhancemnaltiaction to reduce disaster risks, and
they represent the national mechanism for thenatenal Strategy for Disaster Reduction.

There is an ever-increasing need to support thevdik for Natural Hazard? and Civil
Protection Platformghat already exist and build new ones to increaseElU's capacity to respond
to major disasters. Examples of international platis include the PPRD South Programme. The
ENPI funded PPRD South Programme supports intemeaticooperation for the reinforcement of
Civil Protection capacities between the Europeamhinthe Mediterranean and Balkan Partner
Countries under the umbrella of the European Neightood Policy (ENP).

Within the overall objective of contributing toiméorce the quality of Civil Protection
services in the Euro-Mediterranean regithre, PPRD South has a mandate to foster cooperation
in the broad area of prevention, preparedness and esponse to natural and man-
made/technological (human inducedjlisasters and to contribute to enhance the capsaitithis
area in all the Programme Partner Countfies

For the most effective use of the available resesirthe envisaged cooperation should take
place between the EU Member States and the Patmemtries and among the Partner Countries
themselves. This cooperation, in particular, sbafitribute to:

a) Reinforced mutual knowledge of national systefrSivil Protection;

b) Improved knowledge of the instruments, methogdiel® and techniques that are adopted to
prevent, prepare and respond to disasters at\tbtslef both EU and the Partner Countries;

c) Enabling the Partner Countries to reinforce,igtesnd implement potentially more efficient
policies and initiatives towards disaster risk r&chn, in particular in the area of prevention and
preparedness to cope with impacts resulting frasagers.

This cooperation is demand-driven, meaning thatRartner Countries are encouraged to
request targeted technical assistance to be &eilitby the PPRD South and provided both by the
EU Member States and the other Partner Coufittries

With the publication of the “Guidelines for PPRDuWh technical assistance”, the PPRD
South Programme invited the Partner Countries twsider the possibility of requesting technical
assistance support from the PPRD South Programmeéein to fulfill the national capacity
development priorities in the field of disasteryaetion, preparedness and response.

Through the initial PPRD South questionnaire bagegey, the civil protection authorities
of the PPRD South Partner Countries highlightedreng interest in the institutional, regulatory
and organizational frameworks for civil protectioihthe EU Member States and of the other PPRD
South Partner Countries. On this basis, tools aethodologies which proved effective in the
prevention, preparedness and response to disaséebeing widely illustrated and promoted during
the PPRD South workshops.

132 Networks are those linked to EC-Funded projectsamsortium of research groups and organisatiamdyistg natural hazards and natural risks
prevention in different Countries.

133 Albania, Algeria, Bosnia & Herzegovina, Croatiayyft, Israel, Jordan, Lebanon, Montenegro, Moro€gupied Palestinian Territory, Syria,
Tunisia, Turkey.

1% GUIDELINES FOR PPRD SOUTH TECHNICAL ASSISTANCE MBEONS, May 2010.
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The PPRD South technical assistance is therepjoostithe possible extension or replication
of those experiences, tools and methods in theastied PPRD South Partner Countries.

Following a request for technical assistance stppoeived from a National Correspondent
of a PPRD South Partner Country, the Programme anggnize targeted technical assistance
missions or exchanges of experts aimed at enhativenguality of Civil Protection services in the
Country. The provision of technical assistanceha &rea of disaster risk reduction, prevention,
preparedness and response to natural and man-ecdaltogical (human induced) disasters may
cover, but is not limited to:

- Emergency management3,in particular emergenaynpig and operations management;

- EU requirements regarding the creation of CivdtEection modules;

- The functioning of the EU Civil Protection Mechem/How to request EU Civil
Protection assistance/CECIS network/possibilitiesooperation;

- Early warning systems;

- Simulation exercises;

- Data collection and Geographical Information $gst for Civil Protection;

- Risk assessment4;
- Impact studies;

- Policy analysis, including static and dynamic miaty and evaluation tools (i.e.: benefit-cost
analysis, social impact analysis, etc.);

- Research and development;
- Documenting, analyzing and disseminating besttjmes and lessons learned;

- Institutional adjustments in line with the Hyoderamework for Action 2005-2015 Priority
1“Make Disaster Risk Reduction a Priority” (e.geation of National Platform);

- Strategies for disaster risk reduction at théonat level (including land use planning);
- Monitoring, information generation and dissemioat
- Training, education and public awareness.

All the interested Partner Countries are encouwtdgegoropose further topics and issues for
technical assistance in the area of preventiomqpgreginess and response to disasters, based on their
interest and main capacity development challengdsiaeds.

The consortium of NARPIMED project and in partetuHERIMED association have been
working to disseminate all information on the PPR&uth Programme and its training/workshops
activities to all its Associates. Herimed membeagenbeen very interested in that Programme and
some of the key referents of HERIMED members aaglydo start some kind of cooperation with
the PPRD South Executive Director, such as theeEBolytchnique d'Architecture et d'Urbanisme
(EPAU) of Algiers (Algeria), the Houari Boumediengniversity(USTHB) Civil Engineering
Faculty, Built Environment Res.Lab.(LBE) AlgiersAlgeria) and the An-Najah National
University (Palestine).
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FINAL CONCLUSIONS

The manual of emergency has been set based othaduotgical approach wich includes a
state of the art, the analysis of some applicatioagle in Italy, particularly in California, through
the use of the instrument for the relief of the dgenand seismic vulnerability and risk of fire.

The proposed instruments are related to damagesassent and vulnerability of ordinary buildings
and houses of worship and prevention and intereergtrategy implemented in Molise (IT) and in

the town of Kalivia (Gr).

As for the seismic risk in the case of historipa®iottoni (CB) has been shown the full
implementation of the urban fabric and an analysimducted according to the model of micro-
zoning Molisano. Has been also briefly explainieel nodel used in Abruzzo microzonation after
the earthquake of 2009. The manual presents, iergénllustrates the methodology and tools for

prevention, in particular, seismic risk.

This methodology has been applied experimentallgtiher projects in places of worship,
French and Portuguese (Interreg 1lIC - Project Nd®jt was never made an application at local
level. The goal is to enable the application oftimsents in other European countries and
eventually allow their adjustment to the structui@tures in the local perspective, using tools for

the detection of the construction, seismic damagkevallnerability.

Manual contains the experiences in other counttiest participated in the project as
outsideobservers such as Turkey and Morocco.
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ANNEXES OF THE MANUAL

NATURAL RISK PREVENTION IN TURKEY OR EARTHQUAKERISK PREVENTION
IN TURKEY

Introduction.

“l. Intensive Training Course” was held in Sicilyaly between March 28- April 1 2010 by
the Italy representation of EUROMED Heritage Orgation within scope of project and on behalf
of Turkey Civil Engineer Kaan Aklar took part inighcourse. “Il. Intensive Training Course” was
held in University of Granada, Spain on June 28Z®0 and The Final Meeting was held in
Kalivia, Greece on September 20-23, 2010. On bebaliTurkey Civil Engineer D. Selguk
CILINGIR took part in this course. “DISASTER AND HBRGENCY MANAGEMENT
STRUCTURE and NATURAL RISK PREVENTION STUDIES IN RKEY”, “SEISMIC RISK
REDUCTION STUDIES IN TURKEY” and “FIRE RISK REDUCTUN STUDIES IN TURKEY”
were presented by D.Selcuk CILINGIR in Granada lsalivia.

Potential disasters in Turkey are mostly assogiat¢h earthquakes, droughts, heavy rain and
floods, landslides, rock falls, forest fires, intigd explosions and fires, wind and snowstorms,
avalanches, heat wave, fog, transportation acadmmd terrorist attacks. Given the size of Turkey
and the fact that the main hazard type is earthguakost disasters are localized in certain
provinces and do not affect the entire country.

Disasters are one of the biggest obstacles teub&inable development and social security
of Turkey. The cost of a single disaster may evereed a country's annual GDP. Measured in
terms of direct economic losses, natural disastave, on the average, accounted for 1 % of gross
national product (GNP), with earthquakes accountarg0.8 percent of this. The majority of the
population lives in earthquake-prone areas, wha@meconomic investments and significant vital
infrastructure and related construction take plaosses like decrease on the market, production
losses, and unemployment are even greater.

Recently the earthquakes on 17 August 1999 aridoi2mber 1999, with magnitude of 7.4
and 7.2 respectively, which took place on the paj@d and industrial northwestern parts of Turkey.

According to official data, the earthquakes cdu$8,373 deaths and 48,901 injuries and
according to official figures 311,693 residentiaita and 46,538 business units either collapsed or
were lightly to heavily damaged in an area of s@d®00 km2, including 8 urban agglomerations
and the country’s industrial and economic centremirous schools, health facilities, roads,
bridges, water pipes, phone lines, and gas pipelivere severely damaged. Up to 600,000 people
were forced to leave their homes, perhaps halftudrav became homeless and had to stay in tents,
and many of the survivors, especially children, evieft deeply traumatized. In mid 1999 the
government therefore had launched an extensiveoetiocrreform program to defeat the entrenched
pattern of high inflation and restore sustainedagino
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MAIN NATURAL DISASTERS ACCORDING TO THEIR IMPORTANC E ARE:
» Earthquakes,
» Landslides,

* Floods,
* Rock falls,
* Fires,

* Snow Avalanches and
e Storms etc.

EARTHQUAKES 1900-2010
» 182 damaging earthquakes,
* More than 100.000 people died,
* More than 600.000 dwelling units collapsed or higad@amaged.

EARTHQUAKE ZONNING MAP

" T C Bapind i o g hune Pabami . [V —
| S omarn, M Nl v s B G #om 1 BT g s s vl b, ¥ DRKBCS
TCL P B g St Dt Pt man Snid i mad T bmad adivn a g SR .

AFPT IjLBR] GENEL MUDORLOOO
DEFREM ARASTIRMA DAREs]
ANNCA RS TURMIYE

LANDSLIDES- 1950-2010

» settlement area,

» 13.494 landslide incident,

* 65.759 houses relocated by MPWS / AFAD
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FLOODS- 1950-2010

e 2.924 settlement area,

» flood incident,

* 29.020 houses relocated by MPWS / AFAD.

ROCK FALLS 1965-2010

1703 settlement area, 2.956 rock falls

* 20.836 houses relocated by MPWS / AFAD,
¢ 6128 houses in 280 settlement areas secured from rock falling disaster by way of rock cleaning projects.
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SNOW AVALANCHES 1942-2010
* 6.308 houses relocated by MPWS / AFAD
* 1410 snow avalanches incident,

AFAD (DISASTER AND EMERGENCY MNAGEMENT PRESINDENCY).

Turkey's Disaster Management System was mainlyded on the post-disaster period
before two catastrophic earthquakes in the yea®.19®er these events the main concepts of
Disaster Management System has been changed. Manilaws, regulations and other instruments
on planning and implementations in all phases shster (mitigation, preparedness, response,
recovery and rehabilitation) were accepted. In N8@9 with the Law 5902 three main disaster
responsible organizations (GD of Disaster Affaiaf) of Civil Defense, GD of Turkish Emergency
Management) were merged under one umbrella ordgéomzan the office of Prime Ministry and
Disaster and Emergency Management Presidency uaidisked.
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THE EARTHQUAKES OF
17 AUGUST AND 12 NOVEMBER

Total 18.243 Deaths 43.2901 Injured People

APPROXIMATELY AREA

Fonguldsg "

-

100.000 KM 2
’ 15 mil. population

After 99 EQs Fundamental Changes are;
* Turkey Emergency Management DG under the OfficBrahe Minister was
established,
» Earthquake Insurance Agency Established,
* Urban Search and Rescue (USAR) structural changed.

UNTIL 17th JUNE 2009, 3 CORE AGENCIES WAS IN CHARGE OF DISASTER AND
EMERGENCY MANAGEMENT SYSTEM OF TURKEY

GENERAL DIRECTORATE OF CIVIL DEFENCE UNDER MINISTROF INTERIOR
GENERAL DIRECTORATE OF DISASTER AFFAIRS UNDER MINIRY OF PUBLIC
WORKS AND SETTLEMENT

GENERAL DIRECTORATE OF EMERGENCY MANAGEMENT UNDERMME MINISTRY
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LAWNO.7269  f==f lriishMNafional The Concilof L} oerice of Prime Minister

Prime Ministrv Crisis Hetional Disaster
Management

Cogrdination
e Committee
i Disaster Center
Extraordinary 3%91!3 Coordination
gg\mm% Q!&!!lmﬂlﬁ%
| | l | 1
General Directorate TurkishBepublic Civil Defense Turkish Resl Other Ministry
. : Emeraency General Institution
Disgster AfTairs S e and Directorate
Governer —
|
Disaster M_ﬁ%&&g}%‘@w . civil Turkish Red C Ministrv Unit of
Management A ANk —
il Aid
ervice Groun il Unjt
- Fund Aid Plan

General Directorate of Civil Defence:
Tasks:
l. Fulfil civil defence functions through proviratiand district Civil Defence Directorates & civil
defence experts within public & private institutson
II. Set up civil protection and defence servicestionwide and to ensure the planning,
implementation, coordination and supervision of sweas in government and private
establishments
I.  Plan and implement all activities for non-armedt@ction, emergency assistance and first
aid
Il.  Set standards for fire departments, educate ttedft supervise and coordinate them for fire
protection and prevention
[ll.  Train civil defence personnel and create publicrawass
IV.  Encourage voluntary organisations and individualgrovide relief in emergency situations

General Directorate of Disaster Affairs:

Under Ministry of Settlement and Public Works. GaheDirectorate consists of 7
Departments and total 21 divisions which belonDépartments.

Dept. of Emergency Aid, Communication and Mechanics

Dept. of Disaster Reconnaissance and Damage Assessm

Dept. of Earthquake Research

Dept. of Fund Management & Accomplishment

Dept. of Temporary Housing

Dept. of Planning, Right Holderness and Debtorvéesks

Dept. of Prefabricated Manufacturing and Mounting
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General Directorate of Disaster Affairs is respblesfor implementing and coordinating aid
operations in case of a disaster, taking measworesninediate sheltering after disaster, providing
coordination and cooperation with related unit&jrig necessary mitigation measures in disaster
prone areas. Alongside coordination duties, GDDdvjales financial support and assistance to the
administrators and authorities within the disastera as well as conducting studies related to the
construction of houses for disaster victims.

General Directorate of Emergency Management

The framework of the Emergency Management in Tyikeadded to the responsibilities of
the Prime Ministry with the decree no: 583 and frovide an affective emergency management in
case of natural and technological threats whichraseich a scale that threatens national security t
take necessary measures beforehand and to prowaddiation between agencies in search and
rescue operations during emergencies and recoweryegonstruction activities after emergencies”
are given to TEMAD with the decrees no: 583 and. @0fording to this, TEMAD is responsible
for ensuring the establishment of emergency managementers at governmental agencies,
determining their working and coordination prinei®] monitoring taking of precautions,
preparation of plans and the establishment of Hatiks by agencies and institutions for hazard
mitigation, conducting the activities of coordimatiin the utilization of all types of transport
vehicles and rescue and relief equipment and nadteencouraging volunteer organization and
individuals, coordinating receipt and protectiord arsage of relief supplies. As conducting studies
related to the construction of houses for disast#ims.

New Emergency Management System
By the Law 29/5/2009 dated and No0.5902 EstablishroéDisaster and Emergency Management
Presidency (AFAD);
TEMAD Under Prime Ministry
* Mol of Civil Defence DG
* MoPWS Disaster Affairs DG were closed.
At provincial level Disaster and Emergency Manageini@rectorates were established.
Presidency consists of;
* Department of Planning and Risk Reduction
* Department of Response
* Department of Recovery
» Department of Civil Defence
* Department of Earthquake
* Department of Administrative Affairs
AFAD aims to work actively and efficiently with tee 6 departments.

By the new system in Central Gov't

* The only responsible organization is AFAD and &fféd to the PM,

* Provincial Administration is still under Governargluding capital ANKARA so the Directors
of Provincial Administration is responsible dirgctb Governors as it has been,

» System simplified and qualified,

* All duties, competencies and authorization ofehrestitutions automatically pass into AFAD,

 Main duty of AFAD is assessment and provision oédg in coordination with all gov't
institutions in case of disasters at response level
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Aim of new law;

* To take necessary measures to achive an suffisemwices nation wide on civil defence and
disaster and emergency subjects,

» Coordination, production and application of neviges between the agencies and institutions
works on,

* Preparation and risk reduction,

* Response,and recovery phases of disasters andemieg

By this law;

* Supreme committee for disaster and emergency isinsat

» Coordination committee for disaster and emergeitagtons,

» Earthquake advisory committee,

* Other committees related to disasters were éskesol.

DISASTER RISEEDUCTION STUDIES IN TURKEY:

MONITOR DISAER RISKS AND ENHANCE EARLY WARNING.

There are different scaled hazard/susceptibiligpsnprepared for Turkey at national level.
One of them is the National Seismic Zoning Map ofKBy. The last seismic zoning map of Turkey
(fifth in the history because of development intleguake science) was prepared in 1996 by using
peak ground acceleration contour map that was aaistl base on probabilistic method. This
zoning map is also available at local level in omgiee a basic understanding of the seismicity of a
specific area. By taking the advantage of geogrgbhinformation systems, this map can be
analyzed both regionally and locally. There are afsaps showing the distribution of landslide,
rockfall and snow-avalanche affected residentiaharat national level. Active fault map is another
important input map for seismic analysis and pregaat national level by G.D. Mineral Research
and Exploration (MTA). Landslide inventory mapping also being performed by the same
directorate and assumed to be concluded in thefokae. G.D of State Hydraulic Works collects
the data on floods at national level and publish&dth annual bulletins. National scaled foresefi
susceptibility maps are prepared by G.D. Forestrivlimistry of Environment and can easily be
accessed from internet. In addition to nationabindzlata, there are lots of studies executed at loc
and regional level in order to evaluate hazard \anderability assessment. G.D. Disaster Affairs
has started a regional multi-hazard and risk mappnoject in 2000 in NW Black Sea region and
studies are concluded in 3 main districts in thgiae Within this pilot project hazard and
vulnerability of whole districts are investigatedjlinerability of key sectors like governmental
buildings, factories etc. are also investigated fandome disaster types hazard maps are prepared
by using GIS and remote sensing technologies. Ammattudy in this field is executed by Istanbul
Metropolitan Municipality with the assistance ofCA in Istanbul where multi-disciplinary and
detailed micro-zonation maps were prepared. Som@aipalities have prepared disaster recovery
plans and those include hazard and vulnerabilitg,dsspecially vulnerability of critical structures
to disaster at multi-hazard approach. Istanbul dfedlitan Municipality has prepared those datasets
mainly for whole city.

Disaster Risk Indication study is another localj@ct implemented by Istanbul Metropolitan
Municipality (IMM). IMM works together with Earthcqake and Megacities Initiative (EMI), Centre
for Disaster Management and Risk Reduction Teclyiedp University of Karlsruhe (CEDIM) and
Bogazici University. Within the scope of this stuplyysical vulnerability, social vulnerability and
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disaster response capability of Istanbul againstatastrophic earthquakes investigated. Response
capability and current preparedness backgroundhefcity will be rated. Standardization of data
production, data usage is an important factor amdtrbe promoted at all levels. This will also
contribute to rapid response to disasters and nueigiisaster related loss of lives.

Preparation of hazard and risk maps at national lis difficult for some specific disaster
types like landslides, rock falls etc. After 199&tbquakes the municipalities located on 1 stand
2nd degree earthquake zones are obliged to preparer revise their microzonation maps based
on multi-hazard approach. However this applicahas not became prevalent for all municipalities
and also for residential areas. Multi-stakeholdatipipation amongst there levant institutions is a
key factor in preparation of national level risikdarulnerability mapping and data collection.

MONITOR, ARCHIVE AND DISSEMIANTE PROCESSES OF DISASTER DATA.

Disaster data is mainly stored in AFAD’s databaf¥tabases of earthquakes, landslides,
rockfalls and snow-avalanches are stored in thiAI&E database. The databases include date of
event, affected geographical area, affected nurobpeople, affected infrastructures and photos if
available. Archive of AFAD contains more than 1&Q0@ports which are in digital environments.
Other relevant data on floods and forest fires, imearaccidents etc. are stored in relevant
institutions’ databases. Some databases like seisritrmation are open for public use. However
databases on landslides, forest fires can be rddobm relevant institutions by demand. In order to
collect all disaster data in National Disaster daéabase, in 2004 the project initiated by GDDA,
called “Turkish National Disaster Archive Systemitvin Marmara Earthquake Reconstruction
Project (MEER) which is funded by World Bank. Withihe scope of this project a center is
established in GDDA Earthquake Research Departn@her international disaster databases like
EMDAT, CRED were investigated and special softwaas prepared. Data collection process from
relevant institutions is continuing.

Archive System is compatible with e-governmentasgt and will be accessible in three
languages (Turkish, English and French).In orderégide the criterias on disaster data, the
examples of other countries were reviewed and dréstia for Turkish National Disaster Archive
was chosen. It will also be open for future develepts. After the conclusion of the integration all
disaster data, the information will be accessiblkepublic for Istanbul there are some vulnerability
analysis of some critical buildings and structudesistanbul, where an earthquake is expected
bigger than magnitude 7 in the near future, twaldes connecting Asian and European parts are
analyzed in terms of their seismic vulnerabilityov@rnmental buildings, especially schools,
hospitals, historical and archeological structunase also been analyzed for Istanbul city under
ISMEP project conducted by Istanbul Governorateddueloping countries which have poor social
memory, the awareness on disasters is being fergaihd people live none of those events ever
happened. That's why archives play an importarg mlthe establishment of disaster awareness.
Data storage systems show differences from ondutesto another. For this reason, putting all
those different formatted datasets into one sidgtabase and their mutual integration takes time.

175



NARPIMED

Manual for Natural Risk Prevention in Europe

EARLY WARNING SYSTEMS FORAJOR HAZARDS.

In terms of monitoring there are two national setsobservation systems in Turkey. One of
them is operated by AFAD and there are 162 seistations and 290 strong motion instruments all
around the country. Another institute operatingsisgt network is Bogazici University, Kandilli
Observatory. In addition to these national systeimsre are some local and regional sub-systems
operated by academic research institutes.

Early warning systems in Turkey are operated beiseé governmental institutions. State
Meteorological Organization G.D. has short and ltemgn climate predictions and for some cases
announces warning messages for flooding, severgherea@onditions, meteorological hazards,
extreme heat weather. General Directorate of $tgtiaulic Works, operating flood early warning
and prediction systems mainly established afte18avy rains and flash flood occurred in NW
Black Sea Region which is funded by World Bank. phgect is executed for river basins in Black
Sea and Western Aegean regions. Within this projere established 206 automatic
meteorological stations, 3 meteorological Doppledar stations, 148 hydrometric data storage
platforms and VSAT Telecommunication systems.

By using continuous measurements, the system gisetlie floods by using several flood
prediction models. There are studies in order teelbp those systems for other regions and studies
to develop in Thrace Meric and Antalya (Mediterrmmeregions have started. In 2008 General
Directorate of Forestry started pilot project omeki fires early warning. This is a joint project
between Turkish Scientific and Technological Rese&ouncil and Bilkent University. The aim of
this early warning system is to respond foressfiremediately and effectively. Some forests in the
Western parts of Turkey are being monitored by idven-line cameras and analyzed 24 hours
basis. The system automatically alarms the admatgss and response teams can be directed to the
fire in a short time interval. The system also ugesgraphical information system data layers like
topography, vegetation, roads etc. Integration lufsé systems with online camera records
facilitates effective and rapid response to fofiess.

After 1999 earthquake, by taking into consideratilbe vital importance of Early Warning
and Emergency Rapid Response, the project prejpgr&bgazici University Kandilli Observatory
and Earthquake Research Institute, has been r@allzee agreement involving Turkish Republic
and Credit Suisse First Boston in relation to IstdrEarthquake Early Warning System and Rapid
(Emergency) Response project that will be carrigidby Bogazici University Kandilli Observatory
and Earthquake Research Institute, has become aitéid decree of Council of Minister on 2001
Fiscal Year. The system is designed and operatd8olgyazici University with logistic support of
the Governorate of Istanbul, First Army Headquarterd Istanbul Metropolitan Municipality.

Early warning systems for some types of disasteesstill polemical and on evaluation
process. For example, since there are some theadretiudies on early warning systems for
earthquakes, there is no general acceptance omeliability and use of those systems. Early
warning systems for atmospheric and hydrologicabsliers are effective tools for disaster risk
reduction in these fields and national systems treghtribute for long term disaster risk reduction
achievement.
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There had been some experimental early warningmgsinitiatives on landslides in Denizli
(Western Turkey) and Sivas (Eastern Turkey) regmersormed by universities, but those are not
applicable everywhere at this moment. The high obshose systems are another factor for not to
enhance those technology all over the country.

NATIONAL AND LOCAL RISK ASESSMENTS AND COOPERATION ON
RISK DEDUCTION

Natural disasters have extraordinary results st 2&ntury. The capacity of each country is
not sufficient for dealing with these big eventdamso disasters are unlimited from borders.
Turkey gives great importance for regional andrimaéonal cooperation on DRR. In the last 40
years we realized many joint projects within thgiea on this issue.

Turkey has taken an important step forward in otdemprove the disaster preparedness,
prevention and response capability and co-ordinabyp signing a memorandum of understanding
on the institutional framework of the Disaster Rueiness and Prevention Initiative for South
Eastern Europe (DPPI SEE). Document was signeduokish Emergency Management Agency
General Directorate on 7th of April, 2008. Anotliegional co-operation in the field of disaster
management is Civil-Military Emergency Planning @Goil of South Easter Europe (CMEP-SEE)
which is focused on encouraging civilian control roflitary resources during disasters within
countries while building a multi-national “network networks” among countries that facilitate
regional co-operation among neighboring countries.

UNDP-TCDC PROJECT; The Project title is “ TechhiCaoperation Amongst Developing
Countries, Disaster Information and Disaster Ingasibn-Education Centers “ and initiated in
2005 with a protocol between GDDA and State Plagr@rganization under support of UNDP
TCDC programme. The main scope of this Projeab ishange and develop views and experiences
on local and regional disaster mitigation issuegshwparticipant countries by multilateral
agreements, technology transfer and developmentedinical cooperation amongst member
countries. We have distinguished administrators padicipants from 4 participant countries;
Tajikistan (Seismology and Earthquake Engineermgjitute), Kyrgyzstan (National Academy of
Science, Seismology Institute), Ukraine (Nationadlademy of Science, Geophysical Institute),
Kazakhstan (Ministry of Education and Science, 18elsgy Institute and National Nuclear Center,
Geophysical Institute). Some other examples tamattional co-operations are:

- Council of Europe’s “Open Partial Agreement onevention and Protection against Major
Natural Disasters,

- Cooperation with Germany on Earthquake predigtion

- Cooperation with China on Earthquake research,

- Cooperation with USA ( FEMA and USGS),

- Cooperation with Switzerland and France ( on sagalanches),

- Cooperation with France avalanche modeling,

- Cooperation with Switzerland avalanche prevention

- Cooperation with NATO ( EADRCC and CEP),

- Joint Task Force Agreement between Turkey aneécare

- Cooperation with Japan (JICA),

- Under Black Sea Economic Cooperation Agreemeftodperation among BSEC member states
Emergency assistance and emergency response talreatd man made disasters”,
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- Hazard and Risk Assessments for mass movemeneéertMediterranean countries (RISCMASS
Project),

- GD of Disaster Affairs became authorized usef faternational Charter for Space and Major
Disasters (2005),

- Scientific and Technical Cooperation Agreementd&R with Bangladesh,

- Agreement on DRR with Azerbaijan.

- Agreement on “ Scientific and Technical Coopamatfor Public Works and Natural Disaster Loss
Reduction” with Lebanon.

COMMUNITY BASED DRR

Information dissemination is a crucial factor amat disaster related stakeholders. In order
to maintain this target a comprehensive archivetesys must be established. In Turkey
governmental units, academic units and researc¢iuies have their own data storage systems with
different formats and different systems. Some oféhdata, like seismic data, are available through
web sources and can easily be accessed from iht€@nehe other hand most of the disaster related
data are stored in institutions’ own data storagesns.

In 2004, the project initiated by GDDA After therclusion of the integration all disaster
data, the information will be accessible for publizisaster Archive Systems are used and/or
designed mainly for collecting and disseminatingadan disasters. Since those environments are
useful for researchers when analyzing past occoesenf specific types of hazards, may not appeal
to all walks of life including public and more Pestkional users. Archive systems must be
supported with geographical information system ysiga] web mapping techniques in order to
increase the visual quality.

Archive systems may also be used as a good piafimr sharing disaster related documents.
Those environments could also be used as knowleddal including full spectrum of educational
materials and becomes a one stop shop for usars ath academic and private areas. Thus,
operators of this system must be well educatechemtanagement of Archive systems and disaster
education.

EDUCATION MATERIAL AND RLEVANT TRAININGS INCLUDE DRR,
RECOVERY CONCEPTS

Educational activities in order to achieve disagtsilience and awareness are being
executed by several governmental bodies and acadamts. After two big earthquakes in 1999
Ministry of Education has changed school currictddically with the help of universities. In
primary and secondary level (age 6-14) new curaidocuses on preparation and protection for
disasters. In high school (age 15-17) they got ni@tailed knowledge like reasons of disasters,
protection of community, mitigation and responsgivides. Schools invite external specialist
speakers for training of both teachers and studemdshey do evacuation exercises yearly. Another
specialized center is Natural Disasters Educatiemt€ (AFEM) under AFAD. AFEM is a
specialized center established after EUR-OPA ogtigh agreement. European Natural Disasters
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Training Centre (AFEM) is a non-profit organizatiamich delivers training on hazard reduction
activities.

AFEM was established within the EUR-OPA (Europ&éajor Hazard Agreement Council
of Europe) framework in 1988 and affiliated to tkénistry of Public Works and Settlement. Its
operating rules and establishment principles haenlletermined by Turkish laws. AFEM aims to
reduce the destructive effects of disasters throtrgming. AFEM's target group comprises
technicians, administrators several groups who hasgsponsibilities on various disaster
management subjects, as of before, during and digesters and public. Due to extensive target
area of training, programs proposed by AFEM shdwade done in training of trainer's manner. On
the other hand, documents of training programs Ighibave disseminated to member countries in
order to make the training comprise whole targedaPrinting and publishing the information both
make the information permanent and give opportutatynaximum number of publication. This
will also ensure the activity of the center. Dirgetining techniques like courses, seminars, warkin
groups and circular desk meeting should be revivgdaudio-visual training tools and in-situ
watching etc. techniques. In addition, besides edigsation of information by printing and
publishing, most attractive methods for public liledevision, video and cinema films should be
considered.

In addition to governmental bodies, there are igfized research centers in the field of
disaster management within Istanbul Technical Usitye and Middle East Technical University.
Amongst them, Istanbul Technical University, CergérExcellence for Disaster Management is
established to serve activities e.g. training, otiimgy and research to the public and to all
establishments in our country. The activities i ttenter are conducted by certified faculty
members and experts in disaster management fiblkel.bofoad aims of the center are to follow up
the principles of modern disaster and emergencyagement, to develop strategies and projects
due to developments, to construct a bridge betwegghboring countries and developed countries
specifically in disaster management. The membetharcenter are motivated to conduct research
and development activities comprising all levels difaster management e.g. preparedness,
mitigation, response and recovery phases rangmm footh natural disasters to man-made. The
center has a master degree programme on severathlesa of disaster management. 15 people
graduated from this programme and by June 2008ns@eople are continuing their studies.

Between 2000 and 2008, 25 training activities nigad by the center. The center also
published 20 professional educational materiatbenfield of disaster management.

One of the objectives of Istanbul Seismic Riskifdition and Emergency Preparedness
Project (ISMEP) is to conduct public awareness @gns and training in emergency management.
Target groups of those educations are individualsiilies, disaster volunteers, disabled people,
students, officials. Some training topics are; s under extraordinary situations, first aid,
structural awareness, non-structural risk awarenessofitting of public buildings etc. Japan
International Cooperation Agency, organized tragractivities at different formats like educational
activities, publications, visual training sets @ and DVD format), video conference trainings in
the field of Disaster Management in coordinatiothvdifferent governmental organizations. Target
groups of these trainings are governmental officensergency managers and technical staff. 253
high level local administrators like governors, dgpgovernors benefited from this training
activity. As the result of this programme, an iatdive training set in DVD format was prepared
and book of “Basic Principles of Disaster Managethgublished and both of them were
distributed to all governmental units, civil sogiednd universities. JICA also organized video
conference training programmes. With this programdepanese experiences on disaster risk
reduction are transmitted to the Turkish countegplay creating on line dialogue system.
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RESEARCH METHODS AND TOOL®R MULTI-RISK ASSESSMENTS AND
EFIT ANALYSIS ARE DEVELOPED AND STRENGHTENE

In Turkey almost all governmental units like AFADJATA, etc. uses geographical
information system (GIS) tools in their studiesluaing disaster management and other related
topics. There are numerous studies on the integradf all historical disaster data into digital
databases and all of them are compatible wit GI&. &ample, relevant data on previous
earthquakes, landslides, rockfalls, snow-avalandiesds and forest fires are stored by using GIS
tools. Most scientific and technological developingijects also involve GIS as a tool for spatial
analysis and visualization. Some municipalitiespprang micro-zonation maps, disaster response
and rehabilitation maps also uses GIS and somhbeoh tlike Istanbul Metropolitan Municipality,
Ankara Metropolitan Municipality and many otherdaddished specialized GIS laboratories. In
2001 GDDA was started a pilot project in Northeartp of Turkey called “Multi-hazard mapping
of North Western Black Sea Region”.

Another technology used in disaster managemethieisise of satellite imagery and remote
sensing. In this respect, AFAD is acting as nafidoeal point to UN-SPIDER and also is the
authorized user of International Charter “Space lsliagor Disasters”. The use of satellite data on
disaster related studies is increasing by the ddy an increase in experienced people in this field
In the field of GIS and remote sensing, JICA hagaoized two video conference type educations
on these two topics. Experts working on AFAD, GDHgdraulic Works and G.D. of Meteorology
benefited from those courses. There are also adadeuwgrammes offering Msc. degrees in GIS
and remote sensing technologies. In this fielchisté city could be termed as a well-prepared since
most of the hazard and vulnerability analysis wen@pleted within the boundaries of Metropolitan
Municipality. With JICA supported project, all gegical and seismic vulnerabilities were
determined. In addition to this study, ISMEP projalso contributed to this vulnerability analysis
and in detail some studies have been carried ostnme parts of the city like Zeytinburnu, Avcilar,
etc.

COUNTRY WIDE PUBLIC AWARENES STRATEGY EXISTS TO
STIMULATE A CULTURE OF DISASTER RESILIENCE, WITHDUTREACH TO URBAN
AND RURAL COMMUNITIES.

Public awareness campaigns conducted by AFAD dmnsuild a culture of disaster
resilience at all levels. In this respect first aff education and training activities at schoale a
given importance. Another pilot project startedGa2DA was in Ankara region and aims to train
school children on disaster, especially earthquakes

There have been lots of public awareness campaiggenized by different governmental
and academic units. For example Middle East Teehnidgniversity, Disaster Management
Implementation and Research Center (METU-DMC) cotetll a local pilot project namely
“Strengthening citizen participation in disasternagement; Pilot project in Bursa". DMC also
started a painting contest for school children masters ISMEP Project is also a good example to
public awareness activities in Turkey. Within thenaof the project there are public awareness
campaigns and training activities to be conductedsianbul. Istanbul Metropolitan Municipality
plans to establish Natural Disasters Training Rarkstanbul in 2009. The aim of this project is
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defined as to increase the awareness of publiceTiseplanned to be first aid unit, shaking table
unit, fire smoke simulation unit, simulation roofos different types of disasters, etc.

Another good example is the publication of disastning books. One of them is the “| am
Learning Safe Life” and 240.000 of this publicatisrdistributed at schools in Istanbul. In order to
improve public awareness, a pilot project is bamglemented in a district of Ankara province.
“Cubuk District Disaster Education Program’” has&b Project and the aim of program is educate
nearly 45.000 citizens aged between 6 and 65.férdift education modules were using and at the
end of this program it is expected to change thelravior against disasters.

REDUCE THE UNDERLYING RISKACTORS.

Turkey gives importance on the coordination ofadisr risk reduction with environmental
and natural resources policies. In all plans amdjf@ms, one of the key elements of the feasibility
reports is the disaster risks of the area. Detatedlogical and geotechnical reports and
water/meteorological reports are necessary fot tieaision to avoid or to limit adverse impact of
hazards. Climate chance issues are a new conageptifkey on Disaster risk reduction subject and
environment. The National Environmental Approxiroati Strategy was adopted by Higher
Planning Council and then AFAD has undertaken #sponsibilities of adaptation of climate
chance issue. A special division was establisheutihhe organization and they begin to coordinate
with other governmental units and important NG@sjbint projects and training. The Ministry of
Environmental and Forestry (MEF) gives special ingnace on the adaptation of climate changes
issues and they made substantial progress in ghemgg the administrative and institutional
capacity at central level.

As a result of the new concept of environment, GLdtate Hydraulic Works joined to MEF last
year. The 5th World water Forum will be held iratgbul, Turkey from 16 to 22 March 2009. In the
Forum the specialists all over the world will besaliss impact of climate changes, water related
disasters, vulnerability assessments and adaptatgasures.

SOCIAL DEVELOPMENT POLICIES AND PLANS ARE BEING
[ED TO REDUCE THE VULNERABILITY OF POPULATONSMOST AT RISK.

In every 5 Year Development Plan and also mid slmait term plan one of the aim is to
increase the resilience of vulnerable people. Tinegqment initiated a new program “Urban re-
generation” and one of the aim of this prograntoiduild a safe building for people most at risk.
The expenditure of the cost of disasters is spemh Disaster Fund under Disaster Law (Law No:
7269). Disaster Fund is supplemented with annlataion from yearly national budget. In case of
a big event, government decide extra budget foamb#kation and construction affairs. New
buildings constructions expenditure made for vistioh disasters are without interest and paid back
in 15-20 years. After Compulsory Disaster InsuraRuoed established (only for urban area) there
was confusion about the urban and rural areastdrsastims. Most of the poor people have illegal
houses (slum dweller) and after a disaster hapgey don't have a legal right of being a
beneficiary from disaster fund.

Protection of the people most at risk is a heawykwhat needs extra financial sources.
Local authorities don’t have enough money and gists for planning poverty reduction works.
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ECONOMIC AND PRODUCTIVE SECTORIAL POLICIES AND PLASIHAVE
FMENTED TO REDUCE THE VULNERABILITY OF ECAOMIC ACTIVITIES.

Turkey, having 96% of its land is on variously gskearthquake regions. The Compulsory
Earthquake Insurance Pool (DASK) is a system wtidbrmed with the collaboration of the State
and the private sector is also an important insgaapplication relating to the financial
consequences of earthquake. DASK is a non-prddititution, having the status of a public co-
operation, established with the Decree No: 587ap@rg to the Compulsory Earthquake Insurance,
to provide compulsory Earthquake insurances angkttorm its affairs in full compliance with the
insurance techniques. The primary objectives of RASn be summarized as follows:

1. To provide insurance coverage for all the dwghi within the scope of its establishment against
earthquake in return for a premium,

2. To ensure risk sharing within the country argbab distribute the financial liabilities caused b
earthquake onto international reassurance maitkeigsdgh insurance,

3. To mitigate the possible financial burdens om glovernment due to earthquakes (especially in
terms of building disaster victims dwellings aftiee earthquakes),

4. To utilize the insurance system as a mean ctmstruction of reliable structures,

5. To ensure the accumulation of long term resautegeneet the earthquake damages,

6. To contribute to the development of earthquakesciousness in the public.

In general terms, the Compulsory Earthquake Insgras an insurance product oriented
towards the dwellings within the boundaries of thenicipalities. This coverage is a mandatory
insurance, for which the guarantee is provided BYSR but the marketing authority is given to the
authorized insurance companies and their agenaigsovide coverage for the financial damages
caused by the Earthquake on dwellings. DASK is iy waportant application for Turkey which
suffers from various magnitudes of earthquakes,clwhapplication aims at meeting property
damages caused by earthquakes by means of inssirandealso by risk sharing (co-insurance).
Turkey is one of the rapidly growing countries lire tworld and in the last 10 years the growth rate
was nearly %6-7 percent. Key production and sersestors are construction, automotive, textile,
energy, agriculture, tourism and mining. Each adsth sectors will be subject to specific natural
disasters because most of them concentrated on &Marand Aegean region where most of our
disaster incidents occur. Turkish Government usege®pment Plans to distribute the investments
geographically all over the country by using premsu Also Government is bound to coordination
between development plan and sectoral plan withstis risk reduction. In 2008 Yearly Plan * in
order to establish safe and lively cities by preéwvenand reducing possible natural disasters
damages, public investments are essential to ingpdamage reducing strategies and implement
these strategies in cross sector. Furthermorestdisasks should be taken into consideration e th
selected process of new investment projects. Thve disaster sub-sector department in State
Planning Organization can be a very useful agamifobjective. According to Earthquake Zoning
Map nearly %70 of our population and surface aseani the 1. and 2. degree zones. Most of the
economic activities are concentrated on these dangeregions. One of the reasons for
concentration is closeness of sea and harbor feorexand import. So it's not easy to control the
distribution of economic activities all around theuntry. After 1999’'s two big earthquake the
economic losses reached 12-15 Billion USD. The okearthquake insurance system is not
applicable for whole country at the moment andsibnly restricted with earthquakes. There are
some restrictions on the implementation of thisesys
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PLANNING AND MANAGEMENT OF HUMAN  SETTLEMENTS
ATE DISASTER RISK REDUCTION ELEMENTS, INCIRING ENFORCEMENT
OF BUILDING CODES.

The seismic design code of Turkey was revised akvenes; and the last four previous
revisions were made in 1968, 1975, 1998 and 200@ésd revisions made the Turkish Seismic
Design Code include the most up-to-date informativailable worldwide. Although, Turkey
experienced catastrophic consequences after eakbsut is believed that the damage did not stem
from insufficiency of codes but substandard cormsion practice, inadequate inspection and the
insufficient enforcement of seismic design coddse Knowledge of existence of many structures,
which were not constructed according to seismitgtbesodes and are highly vulnerable in terms of
seismic damage, urged the Ministry of Public Wosgk&l Settlement to form a commission for
revising the 1998 version of the Turkish SeismicsiDe Code and drafting a new chapter on
seismic safety evaluation and retrofitting of @rigtstructures. This new chapter sets standards for
assessment and rehabilitation of existing buildingstrofit techniques are also proposed for
reinforced concrete (RC) buildings. Building desigand construction are supervised by the
municipalities. Provincial offices of the Ministigf Public Works and Settlement supervise public
buildings under construction and buildings in ruexleas. After the 1999 earthquakes, the
government enacted new laws, firstly the Decree 58h and later Law No. 4708 for building
construction supervision. Accordingly, the buildisgpervision firm exercises the duties of the
municipal offices in ensuring the correctness dfigies and construction conformed to the design.
Land use plans those are prepared at several scalésised on disaster risk reduction policies.

It is generally agreed that building departmentsnainicipalities are not technically
manpower, laboratory etc.) capable of fulfillingeith intended building supervision duty of
providing final quality assurance of structural igas Currently legislative regulation for building
supervision (Law No: 4708) covers 19 provincesail8l and excludes supervision of buildings up
to two storey with less than 200 m2 constructiceaar

INTEGRATION OF DISASTER RMSREDUCTION INTO POST DISASTER
RECOVERY

Turkey gives highest importance for disaster resffuction activities relationship with post
disaster activities. According to provisions of &ter Law, the government is responsible for
replacement of destroyed building and infrastrietand rehabilitation of moderately damaged
building stock. After a big disaster occurrenceiqadter that affected general public) Ministry of
Public Works and Settlement’'s (MPWS), AFAD expenisbilize to disaster stricken area and make
damage assessment, geological, geophysical, geatatmvestigations for proper site selection of
permanent housing settlement. They also take adancesupport from universities (which have
disaster management center) and NGO'’s. Urban pianew settlement areas are prepared by city
and regional planners of MPWS’s Technical Reseaanod Implementation G.D. Important
governmental buildings (hospitals, schools, firgdue, police stations etc) are inspected carefully
by structural engineers and architects of MPWS’s @[@onstruction Affairs for disaster resistant
standard. Construction of permanent houses andbifiéa@on of existing buildings and
governmental offices are under the supervision ltg¢ same GD and their local bureau.
Infrastructure works (water supply, waste waterdl @mvironmental design are under MPWS’s
Bank of Provinces GD and Ministry of Environmeraald Forest (MEF) responsibilities. They all
use high level construction standards and offictalding code. Before investments begin decision
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makers come together and makes detailed risk aseats of selected area. Up to now the results
are very positive that we never had a human angepty loss in this kind of new settlement areas.
In Turkey the human and material toll of disastars severe. The combination of high
property and human losses is evidence of a systéailigre to enforce building codes and
implement appropriate land use and planning paiemen in relation to known risks. Coordination
deficiency between central and local level autiesimay have been a negative factor also.

MAJOR DEVELOPMENT PROJECUDSI INFRASTRUCTURE.

Before the realization of big development proj@gaiusing development, dam, power plant,
pipeline, organized industrial region, educatioaatl health facilities), public authority request
detailed risk analysis for disaster risk assesssnehthe project. This analysis is a sub section of
Environmental Impact Assessment (EIA) report fatugng the reverse impacts. It is known that
natural disasters are a development issue andcreydampen growth by destroying capital and
diverting resources toward relief and reconstrurctiés an example of this kind of procedure BTC
pipeline EIA can be given. In this 1.075 km leng#troleum pipeline the whole area (in Turkey,
Azerbaijan and Georgia) were explored and reviebetth geologically and meteorologically for
disasters. Mitigating the effects of disasters preion measures were implemented. EIA of BTC
Project included a detailed risk assessment andidqeo alternative solutions or options.

Environmental and disaster risk management pi@ogits involved deeply on this special
project. However in practice we have some diffiegltto coordinate the disaster risk reduction
efforts and development projects. As being fastettgung country (%6-7 in the last ten years)
execution of risk reduction efforts is inefficiefthere are some duplication and overlapping of
authorities in Turkey’s Disaster Management Sysaéem also we have some financial restrictions
on budget. These are some barriers for effectisesssnents on disaster risk impacts of major
development project. One of our main deficiencythiat disaster affected areas are countries
industrial heartland and nearly % 70 of our poparative in this dangerous area.

Turkey’s Disaster Management System has been ynfmiolised on post-disaster period and
there were no incentives or legislations to enogeirask analysis or risk reduction approaches
before 1999’s big two earthquakes. After these tig events the main concepts of Disaster
Management System has been changed. In 2004 MingdtrPublic Works and Settlement
organized first ¥ Earthquake Convention” and mdiean 300 specialist, decision makers and
academicians discussed disaster related issues: déeided mainly “the proactive role of
government and public administration on disastenagament”. The lack of “National Disaster
Management Strategy” were expressed also. We tweezttify the duplication of central and local
level authorities’ responsibilities in our disasteranagement system. Public participation
mechanism into disaster management system is ffmiant also.

In 2008 Annual Program that is issued by SPO;sitstated that “ Priority/Plan:
Organizational and administrative improvement shellestablished in order to have an integrated
system which covers risk mitigation of disaster agagment, preparation, intervention (response)
and reconstruction / recovery stages. Works to tweedand explanation: In order to provide
emergency response and relief timely and effecgtivatl the time of disaster and aftermath,
coordination will be controlled from one center.r&iel to that, new opportunities for local
administrations in which those provide emergensypoase and relief directly will be structured. In
this context, overlapping responsibilities and atttations of disaster management related
organizations will be solved by revising and makimegessary measurements to current laws and
regulations.
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NATURAL RISK PREVENTION IN MOROCCO.

INTRODUCTION

Policies on natural disaster prevention in Morobewe been for a while neglected. The
increasing risk due to the high demographic groasid economic and urban raising drew the
government interest mainly after the Agadir 196Arepake. Nevertheless, most of the operational
political and legislative reforms began effectivadyring the international decade for natural
disaster reduction, further to 1994 Alhoceima egurtike and 1995 Ourika floods.

NATIONAL POLICY AND THPROGRAMMES

To develop adequate prevention planning stratetpgision makers need precise and
integrated information on the different naturakréssessments based on deep coordinated scientific
studies.

Providing fundamental means for such researchcioske collaboration with all partners
(universities, research institutions, civil and itaily protection and administrative institutions)
should guide officials at local, regional and na#iblevels to formulate development strategies
aiming to reduce the impact of disasters.

MOROCCO CIVIL PROTECTION

MAIN RESPONSIBILITIESF THE MOROCCO CIVIL PROTECTION
The civil protection institution has the respbiigy of the following missions:

Organize, animate and coordinate the implementatidghe measures of protection and help
of the persons and the properties during disaseuests;

Insure the protection of the population and théonal heritage saving during circumstances
recovering the civil defense;

Organize and insure the administrative and techm@magement of the Services of help
and Fire fighting;

Prepare and begin any action share of fight of ildagf the Desert Locust.

Promote all kind of risk prevention and fight agsiall disasters mainly fires

STRUCTURE OF THE MOROQ CIVIL PROTECTION SYSTEM

Instituted basically by the Dahir (Real Decree)Apfil 30" 1955, the decree of December
15" 1997 gives the attributions of CP as AuthorityGa¥il Protection belonging to the Ministry of
Interior. Its action’s field is the protection atite defense of the civil population and properires
any circumstances.
In Morocco, the Centers of decision of CP servaresarticulated as follows:
* At the governmental level, the general policy of fals to the Prime Minister. Which has
the function to 1) Maintain the public order; 2) fibe the National policy of Civil
Protection and 3) Interministerial coordination.
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« In the level of the Central Administration, the exgon of this general policy returns to
the Ministry of Interior by the adoption of protee measures and the coordination of
National, Local authorities, Public and Privatetitosion’s help means.

* At regional level, 16 regional commands of CP smwiwere recently created to exercise
as technical and operational adviser with Waligegfions and Governors of Prefectures
and Provinces. The regional commands are in chafgdaying up the security of the
citizens and the protection of their goods in amguenstances under the authority of the
Governor of the Prefecture or the Province, the indtnative centre of the region. 1)
Authorizations’ concessions , 2)

NATIONAL EMERGENCY PLANS.

To face the several natural disasters, the policMoroccan government aims to set up
operational emergency plans which objectives aeedbordination of national organizations to
reduce the risk. The following table shows thre@gancy plans with legal references and official
interested institutions.

- Ministry of Agriculture Rural

. Ministerial Instruction | Development and Fisheries
Emergency plan in case of forgst

fire FOREC N° 14.539 INT/DA/T3 | - High Commission for Water,
of 25/08/1960 Forests and Desertification
Control

E . Ministerial Instruction | - Ministry of Housing and urban
mergency plan in case of

Earthauake SEISME N° 33 CL/5 du Development and Spacge
q 04/02/1966 planning
Ministerial Instruction .
Emergency plan in case of flouds SINON N° 285 INT/CL5du | . State Secretariat of Wateand

13/12/1963 Environnement

FIRE AND FOREST FIRE RISK

With a rate of almost 1 million ha burned per ydiag, is one of the most destructive natural
disasters of the Mediterranean environment.

Morocco currently loses 30,000 hectares of forestygar, due to a number of problems including
human activity, climate change and fires. Firesiar@5% unknown origins which make it difficult
to put up an adequate preventive strategy.

The government has implemented laws, regulatiodspaevention and control measures in
high-risk forest districts. An inter-ministerial mmnittee has drafted a national forest fire prevanti
strategy which outlines the regions threatenedireg fand their main causes. The strategy aims to
help put in place a prevention and information paogto tackle the problem in stages.

Prevention and intervention measures have beem place to limit the devastation that forest fires
cause. One of the new measures taken is a dynakicnap that will help the civil protection to
manage the blazes. The map can produce two rigkssent reports per day and identify high-risk
areas based on national weather data. It complesna¢sd other measures put in place with various
national intervenors, including the police, armedcés, civil defence authorities, auxiliary forces,
air force, and local authorities and councils.

The most affects provinces are located in northglorocco: Chefchaouen, Tetouan,
Larache, Tangiers, Taza, Taounate, Kenitre and kdsah
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OFFICIAL INSTITUTION

The High Commissionership for water and Fight againsesdertificationHC (belonging to
the Prime Ministry) made up a plan of fires managetrstrategy calle®DI "Plan Directeur des
Incendies de Foretslt is based on 5 sections:

1- Equipment and infrastructure

2- Cooperation with potential partners

3- Fighting operational plan

4- Formation

5- Popular increased awareness.

PREVENTION STRATEGY

The governmental action through the HC includesatraspects:
a- prevention: solving the problem of fire in therigin
b- Monitoring: consists on earliest detection oés$i and giving alarms within small delays
after fire sitting-of
c- Fighting with an anticipative approach to cohtte fire in their beginning stage and to
limit the extension. 3 levels of intervention amensidered in this last point according to
engraving situation:

1- HC and Civil Protection

2- Royale Gendarmerie aircrafts

3- Military intervention with C130 planes.

EARTHQUAKES AND SEISMICIBK

The seismic monitoring is performed by two natiomatitutions:1) The “Centre National
de la Recherche Scientifigue et Technig@®RSTin Rabat controlling a telemetric short period
network and few accelerographes installed in dé&n3he “Institut Scientifique”lS belonging to
Mohamed Vth University in Rabat controlling an odshalogical short period network. Both
institutions are nowadays updating their networkéhwmew broad-band seismic stations within
national and international projects contexts.

MOROCCAN SEISMIC CODES

The first Moroccan seismic code was formulated afttr the Agadir 1960 earthquake and
called ‘Normes d’Agadir 1960"(NA1960) It was applied in the city during the reconstimct
period.

A new regulation, called " RPS on 2000 " was ruted by the decree n°2-02-177 of
February 2% 2002. The same decree founded Kational Committee of Seismic Engineering
(NCSE)which objectives are:

* Proposition and recommendation to improve the seigonation and building codes
* Improving the urban planning through seismic miorion

The RPS 2000 divides the whole national territonp i3 zones of seismicity and is applied
since September #32002 to the new constructions exceeding 5®@frsurface and to the existing
buildings that must undergo important modificatiohgovers only the structures in reinforced and
steel concrete, and excludes the traditional coastms which abound in rural areas and undergo
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the most serious damages during earthquakes asadgt olserved after the 2004 Alhoceima
Earthquake.
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Figurel: Moroccan seismic zbhihg according to tRSR0O00

During 2008, the The Ministry of Housing, Town Riamg and Development through the
NCSE promotes the new version of RPS 2000. Accordin@@S5E the revision is justified by
diverse reasonsg:irst, different users (engineering consulting firms andtrol) showed difficulties
for the suitable application of the various prgsttons of the regulatiorSecongdthere is no reliable
and validated software for the conception and woskang in accordance with the RPS 2000.
Finally, the seismic data which were used for the RPS 28&0nic risk determination covered only
the period before 1980.

As general precautions to be taken according toRR& 2000 we can speciff) any
building’s construction must be forbidden in thaghdéorhood of the active or passive faul?$;
ground foundation studies are compulsory and apptiehe same way as in high and low seismic
risk situations. They have to allow in particuléie tclassification of the site with regard to the
various types prescribed by the co8g;a particular attention must be given in the caod# of
sites at risk such as the presence of unconsdlidateeconstituted ground, the presence of near
water table which may cause liquefaction duringheprake, the risk of landslide.

The policy followed by the government to guarariteeRPS 2000 application was based on
several meetings, broadcasting of documents te rpgpulation awareness, implication of all
operators such professionals, engineers, archiggcimoters and entrepreneurs of the construction
sector. An interactive web site was set up by theidity to conduct a survey with professionals,
engineers, architects and different intervenorstantion fields at national and local levels.

Many efforts, however still to be done to improvee tsocial implication and the level of
preparedness through:
* Adequate and constant information to population,
» School education and technical training of experts,
» Development and improvement of emergency manageamehimmediate intervention after
catastrophic earthquakes, (The panic observed giuhie catastrophic 2084Alhoceima
event showed how weak was the experience and gepass of civil protection).
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SEISMIC MICROZONATION

Earthquake hazard zonation for urban areas isfitbie and most important step
towards a seismic risk analysis and mitigationtsga in densely populated regions. Recently, in
Alhoceima region, an experimental seismic microagnis curried up in all projected areas for
urbanization to obtain a good understanding of Ittoal subsurface conditions. In the figure, a
geographical distribution of predominant period edetined by microtremor measurements in
Alhoceima city is presented. These results obtaimedl999 were compared with damages
distribution related to the 2004 Alhoceima earthegud here was a good agreement with predicted
ground amplification. Such study is being perfornred\lhoceima region at a large-scale.
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Soil features of the Alhoceima area and predominant periods. 1) Sandstone,
sofi soil; 2)Limestone and schistes, 3) Limestone, hard rock; 4) Urban area

FLOOD’S RISK IN MOROCCO

FLOODS RISK STATE

The droughts in Moroccan climatic history are frequand caused even famines. Morocco
undergoes really the effects of a climatic change iais suitable to study the consequences. The
droughts are henceforth longer, more frequent aeg succeed themselves. They are sometimes
interrupted by abundant rainy episodes that ortgidaeadful floods.

During the recent history, Morocco suffered fronvesal catastrophic floods. We can mention the

one that devastated Sefrou on 25/9/1950 when thenes flooded with 6m water’s high causing

about one hundred victims.

= The Moulouya river floods occurred on May 23 196&evwith an extreme violence and took
the left shore foundation of Mohammed V dam (tleodls had a debit of 7200 m3/s and a
volume of 570 millions of m3 which is the equivalef the withholding capacity).

= The floods that ravaged the Valley of Ziz on 5/BB3 had left 25000 homeless which
accelerated the realization of the Hassan Addaktddm.

= The violent floods of the Sebou River each two geamade the Gharb plain suffer
consequences.

= More recently, the collective memory will keep foee the disastrous events of the Ourika in
1995, of El Hajeb in 1997, of Tetoaun 2001, of &etind Mohammedia in 2002 and of Tan
Tan, Nador, Al Hoceima and Khénifra in 2003; Fnidégnger, Ouarzazate, Nador, the Gharb,
2008. The Figure shows the administrative geodcapHdistribution of flooded areas.
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Three decades dominated by heavy drought made dimeefly flowing rivers dry and
encouraged rural citizens crowd and constructingr siwer beds. The proliferation of vulnerable
constructions over flooding spaces put in risklifeeof innocent citizens.

The flood phenomenon comes back again to recallatitborities their responsibilities to
guarantee the protection of the citizens that besomore and more vulnerable. Demographic
growth, economical advancement and urban expansagnmicultural, industrial and tourist
development induce growing vulnerable zones.

The worsening of the extreme phenomena (droughtrawdl following the climatic changes
seems to be behind the observed localized, quidk/entent floods.

The big rivers of Morocco such as Moulouya, Sel®@um Er Rbia, Tensift, Sous, Draa and
Ziz have their versant basins surpassing the 10kDf0of surface. During flood periods, their
alluvial plains are covered slowly by water witharge ranges giving relatively long alarm delay.
Nevertheless, several technical, economical anidlscitallenges make them generally insufficient.
The coastal rivers, having small to medium verdzdins are characterized by quick floods and
very short response time to the rain. The alarraydebre hence reduced and, sometimes torrential
floods produce important damages like the ones rebdeduring the floods of Oued Fnideq
(northern Morocco) of 2008. Small other riversatingside Morocco can generate the same type
of torrential floods threatening towns and citiastsas Marrakesh, Mohammedia, Settat, Berrechid,
Beni-Mellal, Errachidia, Oujda Tangier ...etc.

OFFICIAL INSTITUTIONS

The State Secretariat of WatgiSSW), official organism in charge of floods manihg,
adopts a methodical gait to reach the objectiviboofls risk mitigation at national level. To ensure
the protection of vulnerable zones, the SSW basesitigation approach on Prevention Planning
and Monitoring. Several hydrologic stations werw/lyenstalled on the principal rivers and others
portables were obtained in sight of eventual irdations. Risk maps were elaborated and put at the
disposal of national and local authorities. Othaecsal measures of prevention were taken in the
case of the valley of Ourika for example by instgilan alarm system that allows launching the
alarm system and proceed to the evacuation of ptipalat before floods.

PREVENTION STRATEGY

The National Plan of Protection against Floodd®®NF) allowed identifying 390 priority
centers of which the treatment will be realizedobef2020. This PNF’'s ambitious plan consists on
the constructions of several protection pieces a@rkw(dams, channels...etc.), basin versant
planning, regulation, organization and consciousimasing.
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CONCLUSIONS AND PERSPECTIVES

Many efforts have been used during the last debgdee Moroccan government to
improve his policy in natural risk assessment. &hadministrative commissions have been
created to set up operational plans of emergenayevelop new scientific approach for natural
disaster prevention, and to establish a nationainconication and consciousness system.

Nevertheless, many efforts still to be developedi maintained. Links and coordination
between different national and local institutionriog on natural risk assessment can help to:

* Improve the management of disasters

» Train of operators of civil protection

* Set up and Improve Hazard and risk scenarios

In the seismic risk field, the RPS2000 should belatgd taking into consideration new
scientific results and methodologies. New seisnunirzgg and microzoning should be prepared:
Current standards and rules of construction of haiMdings and infrastructures must be improved
and Cultural Heritage must be preserved.

It is finally necessary to develop regional aneiinational cooperation. NARPIMED project is
one pilot project that can lead the exchange artster expertise between all members.
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DISASTER RISK REDUCTION IN ALGERIA. GENERAL POLICY AND
TECHNICAL DEVELOPMENTS

INTRODUCTION

The Algerian experience in the field of Natural anechnological disaster risk Reduction
has begun after the major earthquake of EL AsndrhOit of October 1980 which caused the loss
of more than 3000 human lives and more than 3ohilllUS Dollars of damage and was enriched
after the huge flash floods of Bab El Oued (a popsidistrict of Algiers City) of 10 Nov,2001 (900
dead or missing people and about 1 billion of USldd® of damage) and the very damaging
Boumerdes earthquake of 21st may, 2003 which catieetbss of more 2200 lives and about 5
billion US dollars of damage.

The national policy of disaster risk reduction andnagement emphasizes on the national
and local institutions and deals with the two feelof disaster risk reduction and organization of
response and rescue.

The national policy goals aim especially at:

- Strengthening of the knowledge, identification as$essment of the hazards,
vulnerabilities and risks.

- Information and public education

- Reinforcement of the institutional capacities.

- Fostering of the collaboration policy and coopemtbetween the institutions
and bodies concerned by the assigned goals.

- Promotion and development of multiform cooperatiah regional and
international level.

The measures undertaken deal with institutiongulegory and organizational aspects, the
listing of capacities and the increasing of sciemtiechnical and operating intervention poterstial

The institutions in charge of the implementatioe: ar

-At the central level, they are entrusted to theistily departments.

-At the local level, the missions of following armbntrolling the application of the
programme of actions are entrusted to the locahaaities of the wilaya (province) and
municipalities with the technical assistance ofdkeconcentrated services of the ministries.

TECHNICAL AND SCIENTIFICEVELOPMENTS
On the technical and scientific aspects, instingdithat activate in these fields are:

- CRAAG:The Centre for Research in Astronomy Astophysics and Geophysics
The CRAAG which is under the authority of the Mimysof Interior has the following main
missions:
*Research in the fields of Astrophysics andgbgsics.
* Public service in the field of seismic monitayi
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- CGS: Earthquake Engineering Center
* The Earthquake Engineering Center which is underatlthority of the Ministry of Habitat
has the following missions:
» Develop, implement and disseminate scientific kmealge in earthquake engineering to
contribute to the seismic risk reduction in Algeria
» Seismic hazard, vulnerability and risk assessment.
» Develop standards and rules for constructions

- Universities: Training an Research
» example: Faculty of Civil Engineering at the University Houai Boumedienne.
Training of engineers in civil engineering: supedrtoy courses and research in the field
earthquake resistant design of structures.
* Reasearch and post graduateTraining and Ph.D.eirfi¢hd of earthquake engineering
(Laboratory LBE )

» Specialized training PGS (post graduation,18 moniligh diploma) for senior civil
protection.

- CGS activities program
» Earthquake Hazard assessment
» Seismic micro-zoning for several urban sites actilsountry
* Vulnerability of assessment for strategic structuremany cities in Algeria
» Seismic risk identification in urban sites

- Technical Regulations established by the CGS

Rules Algerian Earthquake "Rpa99 / Version 2003frently under revision for 2011
version.

Guide To Earthquake resistant design for Buildiagd individual houses

Technical Recommendations For The Repair And Stheming Of earthquake damaged
structures;

Catalogue Of Repairs of earthquake damaged stasctur
Earthquakes: How To Include In Case Of Earthquékes
The Rules Of Designing Concrete Structures Cbha93
The Rules Of Execution Of concrete Construction k§or
Rules Of Design Of Steel Structures

Recommendation For Implementation Of Steel Strastur
Design Of Steel-Mixed Concrete Structures
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THE IMPLEMENTATION OFHE NATIONAL POLICY AND THE

PROGRAMMES

REINFORCEMENT OF THE HARDS OR PHENOMENA SURVEY
NETWORK

Telemetered seismic survey network by CRAAG (32i@hs in 1990-92).
Network of earthquake strong motion recorders (80€elerographs installed through the national
territory.

10 mobile seismographs at CGS and 10 others at GRAA aftershocks recording (they

have fully been used during the Boumerdes eartheyatikrmath.

Mobile and fixed equipments for dynamic testingstfictures at CGS Center, including a
very modern shaking table of 6m x 6m with 6 degddseedom.

ARDS OR RISKS ASSESSMENTS AT NATIONAL LEMEBY MOST OF THE
D SECTORS WITH VARIABLE ACCURACY LEVELS

Seismic hazards maps at national and regionalddisz-accelerations maps).

Seismic microzoning maps of 30 cities of the regiamf Chlef (EI Asnam), Algiers,
Mascara and Ain Temouchent, and many Important wgadds (dams, electrical energy plants and
hospitals...)

Seismic vulnerability assessment of some stratagidings.

Seismic vulnerability and risk assessment forciratral part of Algiers.

National map of desertification sensitiveness.

Index map of vegetation performed for the potentgions of locust reproduction (south of
Algeria and the northern parts of Niger and Mali).

NS FOR DISASTER RISKS REDUCTION OR DETAILED RNS FOR DISASTER
MANAGEMENT

In the field of the disaster reduction policy, thigerian government has adopted in 29 may,
1985 " a national plan of disaster prevention amgdization of intervention and rescue*.
Actually, the Ministry of Interior is in charge tugh the General Directorate of Civil Protection of
the disaster risk reduction management.

It has been followed by the enactment of two decveeich codified this policy:
The decree n°85-231 of 25-08-1985 related to tgaroeation of intervention and rescue in case of
disaster.

The decree n°- 85-232 of 25-08-1985 related tostksaisk reduction.

In this framework, some plans of prevention havenbelaborated at the national and local
levels. We can mention as examples:
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Prevention Plans for forest fires

National plan against desertification

National plan for locust fighting

National emergency plan against sea pollution (biR&€ AN TEL BAHR NATIONAL").
Prevention and intervention plans for economical iadustrial facilities.

EASY ACCESS TO THE RAPID ROEARLY) WARNING SYSTEMS AT
GLOBAL, NATIONAL, REGIONAL OR LOCAL LEVELS:

Rapid warning systems exist in some sectors atdislich as:
National system of warning by radio for foreste fir
National rapid warning system for massive outflaffydrocarbons.
National rapid warning system by radio for outfloarsbursting of dams.
Pilot system for prediction and warning for floadghe basin of Sebaou river
Specific rapid warning systems for the huge indalsareas (petrol and petro- chemical areas in
particular.)

Meteorological warning system for prediction amdyention of storms and strong winds.
rapid warning system ( divided in 3 levels accogdin the magnitude of the event and to the
vulnerability of the concerned region) for earthkgiar early warning for floods (these systems are
in process of formal and official setting).

The methods used for the diffusion of informatioa generally:
Leaflets and posters
Conferences, meetings and exposition at schoads le
Advertising spots in TV and radio.

These actions will certainly receive a new impuisih the creation of a «national
commission of communication related to major riskglecree n° 04-181 of 24 June 2004 )

Concerning the training, we should note the intotiden of the teaching of the 2 modulus
entitled «structural dynamics"” and «earthquakestast design of structures” since 1984 in the
numerous existing civil engineering institutes.

It has also been proceeded in 2004 to the elaborafi education programmes at the third
year of the middle level (the ninth year of edumafiof a matter related to «the environment and
natural disasters". The pedagogical and didacppaeus are being elaborated.

RANCE SECTOR FOR NATURAL DISASTERS RIS¥EDUCTION

In this field, the efforts have lead to the puldiica of the " Ordinance of 26 august, 2003
related to the obligation of insuring the naturelagters and to the indemnification of victims* (in
force on 1st September, 2004).
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LEGAL AND REGULATORFRAMEWORK

Two major disasters fully contributed to rise theageness and impulse the programmes and
the actions.

The first one was the huge flash floods of 10 NeBQ1, that have affected Bab El Oued (a
populous district of Algiers City) and other regsoof the country and have resulted in 900 dead or
missing people and about 1 billion of US Dollarslamage.

The second one was the very strong earthquake (kadgn6.8) of 21 May, 2003 that has
badly stricken the very populated regions of Boutesrand Algiers in the central part of the
country and that resulted in more than 2200 deaglpeand more than 3 billions of US Dollars of
damage. As a consequence the government has umtatestrengthened the National policy and
also the legal and regulatory framework.

Enacting on 25 Dec. 2004 of thedw related to major risks reduction and management
in the framework of sustainable developmerit

This law, in addition to the requirements dealinthvall the aspects of the reduction and the
management of major disasters that have to be demesl by the institutional bodies, the
communities and all the stakeholders, require snitém 68 the setting up of the “National
Delegation for Major Risks (NDMR)” .

The missions of this National Delegation are ofviathg, assessment, and coordination of
actions aiming at reducing the impacts of majoasliers on the economy of the country and the
security of people and property”.

Enacting of Ordinance (law) of 26 Aug. 2003 related to the olgation of natural
disasters insurance and to indemnification of the ietims”. This law is in application since 1
Sept., 2004 with, as a first step, the insuranceefrthquakes and floods risks concerning all
buildings and, in some cases of contents also.

Enacting of Law 04-05 of 14 Aug., 2004, modifying and suppleméng the law 90-29 of
1 Dec., 1990, related to land management and urbghanning” .

It deals with a better definition of the hazardsd #me hazards prone areas where building is
forbidden or limited, but, above all, it stipulates very important requirements, that are:
Immediate demolishing of all new construction withtegal permit.

Architectural lay-out must be signed by an architea the structural lay-out by a structural
engineer, in the technical application presentedh® demand of building permit.

Enacting of “Ministerial Decision” of 4 Jan. 200#tMinistry of Habitat and Urban Planning

approving the new Earthquake resistant design atiguk for building, known as RPA 99 /
Reviewed 2003” which is being revised and is supgdds be published and implement by 2011.
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At Institutional and Organisational levels, in aduh to the creation diational Delegation
for Major Risks, we can mention three other items:

The setting up by the Decree 02-232 of 08 Aug. 32ffCthe ‘National Crisis Management

Centre (CNAD)”; it is in charge of “permanent monitoring and gy of different major
risks and assistance to the Authorities in the gameent of the crisis related to major disasters
Setting up of National Agency for Earth Science$§ by the decree 04-194 of 15 Jul., 2004,
Setting up by the decree 04-181 of 24 June, 20GAeofNational Commission of communication
related to natural and technological major risks”.

REGIONAL AND INTERNATIONAL COOPRATION

Setting up of National Committee of IDNDR (1990-1999) with its various activities
related to cooperation aspects.

“Project for improvement of the natural disasters insurancesysteni has got the support
of German Government. The achievement of this ptaan be considered as a “success story” in
the field of co-operation.

National experts integrated UN regional and international actiwtiand institutions,
organization of African Unity (OAU) experts Commedt Maghrebian, Arab, Europe-
Mediterranean and African projects dealing with anajisks reduction as for the seismic risk
reduction and the locust fighting.

As for the seismic risk, we can mention the prgé€&eismed” (1990-1991), “Radius”
(1998-1999) and “Risk-UE” (2001-2004) and the fulitexchanges between Maghrebian in the
framework of “Earthquake Engineering Maghrebiandsation.

Locust fighting is the field of the Internationab-operation in the region where Algeria
plays an essential part.

We have to admit that results expected were glplmt met because, the non-existence of
international financing mechanism; that remainealbne for the future.

In the meanwhile, we must promote exchange andieghassistance relations at regional
and sub-regional scales; this will allow closestlatmration between the different potential
partners, optimisation of the use of existing pto&ds in the least developed countries, and foster
the emergence of locally available and mobilizaXpertise.

Finally, for the case of natural disaster emergertcywould be highly wished to organize
regional mechanisms of solidarity and mutual helghat a country which is badly stricken by a
major disaster could urgently benefit from effeetintervention and rescue assistance of other
neighbouring countries.
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RECOMMENDATIONS AND RSPECTIVES

The activities that have to be undertaken for 2P0%5 period would aim at solving
constraints and difficulties previously experiencadd at developing a large and sustainable series
of actions in the field of disaster reduction. V@& enention the following actions:

Rapid kick-off and development of activities of tHéational Delegation for Major Risks
NDMR” and the “National Centre for Crisis ManagemétlCCM/CNAD”.

Process of implementation of the law of Dec. 2004.

Setting up of provincial and local “ Disaster Retion and Management committees”.

To progressively take into consideration the wasitocal hazards.

To design and implement specific projects aimingisaster reduction at national and local
levels.

To foster regional and international cooperatiorlofeing available opportunities,
particularly through “pilot projects” including regechnology transfer.

Develop at a higher scale public education actions.

Integrate the National Plan of Action in the globaimework (ISDR) to benefit, at least for
informational aspects, from the experience of #iko countries.
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