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Different operatorsDifferent operators

Operator 6: Operator 6: ComuneComune didi SortinoSortino

Operator 5: Operator 5: CâmaraCâmara Municipal do Porto / Direction Municipal de la Municipal do Porto / Direction Municipal de la 
voievoie PubliquePublique (CMP(CMP--DMVP)DMVP)

Operator 4: Operator 4: Consiglio Nazionale delle Ricerche Consiglio Nazionale delle Ricerche -- Istituto per le Istituto per le 
Tecnologie delle Costruzioni Tecnologie delle Costruzioni -- sede L'Aquila (CNRsede L'Aquila (CNR--ITC)ITC)

Operator 3: Operator 3: Soprintendenza per I Beni Architettonici e per il Soprintendenza per I Beni Architettonici e per il 
Paesaggio, per il Patrimonio Storico, Artistico e Etno antropoloPaesaggio, per il Patrimonio Storico, Artistico e Etno antropologico gico 
del Molise (BAPdel Molise (BAP--PSAE)PSAE)

Operator 2:Operator 2: Universita' Degli Studi del Molise / Dipartimento di Universita' Degli Studi del Molise / Dipartimento di 
Scienze e Tecnologie per l'Ambiente e il TerritorioScienze e Tecnologie per l'Ambiente e il Territorio

Operator 1 / Coordinator:Operator 1 / Coordinator: Centre National de la Centre National de la RechercheRecherche
ScientifiqueScientifique / / UniversitUniversitéé de Nice Sophiade Nice Sophia--Antipolis  (CNRS CAntipolis  (CNRS CÉÉPAM  PAM  --
UMR 6130)UMR 6130)
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ObjectivesObjectives

Different institutional situations for European operators Different institutional situations for European operators 
but a common objective = but a common objective = organise communication of organise communication of 
the information between several servicesthe information between several services (municipal, (municipal, 
heritage, prevention, interventionheritage, prevention, intervention……) for a best protection ) for a best protection 
of heritage objects against natural risks.of heritage objects against natural risks.

This objective involve:This objective involve:
the the inventory and the description of current inventory and the description of current 
methodologies and toolsmethodologies and tools (databases, GIS) used for (databases, GIS) used for 
knowledge of heritage and natural risks;knowledge of heritage and natural risks;
the the enrichmentenrichment of the present situation and/or the of the present situation and/or the 
proposition of proposition of new models and solutionsnew models and solutions..
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Projected schedule 2006 Projected schedule 2006 -- 20072007

Activity 3: Realization of specifications and/or conceptual Activity 3: Realization of specifications and/or conceptual 
tools (Ctools (CÉÉPAM) ; Realization of a GIS platform with PAM) ; Realization of a GIS platform with 
integration and put in relation of the data (Molise)integration and put in relation of the data (Molise)

Marsh Marsh –– May 2007May 2007

Implementation of the activity 3: Identification of Implementation of the activity 3: Identification of 
conceptual tools and realization of prototypes (Cconceptual tools and realization of prototypes (CÉÉPAM, PAM, 
Molise)Molise)

February 2007February 2007

Activity 2 : Integration of assistance plans (CActivity 2 : Integration of assistance plans (CÉÉPAM, PAM, 
Molise, Porto)Molise, Porto)

November 2006November 2006

Implementation of the activity 2: identification of Implementation of the activity 2: identification of 
sensibility areas for heritage objects (all operators) ; sensibility areas for heritage objects (all operators) ; 
production of scenarios for the adaptation of databases production of scenarios for the adaptation of databases 
(C(CÉÉPAM, Molise)PAM, Molise)

August August –– September September 
20062006

Implementation of the activity 1: inventory and technical Implementation of the activity 1: inventory and technical 
analyse of current databases (Canalyse of current databases (CÉÉPAM, Molise)PAM, Molise)

Marsh Marsh –– May 2006May 2006

action realized action in realization
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Work progress Work progress -- University of MoliseUniversity of Molise
The necessary activities for the realization of the The necessary activities for the realization of the ““SITRASITRA”” (Territorial (Territorial 
Informative System for the Environmental Risks) are in progress Informative System for the Environmental Risks) are in progress : : 
recuperation of data in territorial organisms, homogenization ofrecuperation of data in territorial organisms, homogenization of all all 
information and creation of all informative layers of SITRA.information and creation of all informative layers of SITRA.
The informative layers have been separated in informative layersThe informative layers have been separated in informative layers of base of base 
and informative layers of work and informative layers of work (C=completed, IP= in progress)(C=completed, IP= in progress)::
The The informative layers of baseinformative layers of base are: land use (C), geology, geomorphology are: land use (C), geology, geomorphology 
and hydrogeology (IP), lifelines (C), infrastructures of public and hydrogeology (IP), lifelines (C), infrastructures of public utility (IP), utility (IP), 
architecturalarchitectural--historical buildings (IP with CNR), environmental resources historical buildings (IP with CNR), environmental resources 
(C), industries and productive firms (C), works of captation for(C), industries and productive firms (C), works of captation for
hydrogeological resource (C).hydrogeological resource (C).
The The informative layers of workinformative layers of work are: map of seismic hazard (C), map of are: map of seismic hazard (C), map of 
landslide hazard (C), map of flood hazard (C), map of vulnerabillandslide hazard (C), map of flood hazard (C), map of vulnerability of ity of 
hydrogeological resource (IP), map of coastal erosion (in progrehydrogeological resource (IP), map of coastal erosion (in progress with ss with 
ENEA).ENEA).
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Work progress Work progress –– CNR ITCCNR ITC

Methodology of inventory of heritage objects based on 3 Methodology of inventory of heritage objects based on 3 
levels:levels:
Level 1 = Check listLevel 1 = Check list contain general and minimal contain general and minimal 
information on vulnerability of cultural objects with information on vulnerability of cultural objects with 
geographical reference geographical reference transfer of GIS information, transfer of GIS information, 
regional geographic level.regional geographic level.
Level 2 = Cartography of historic centresLevel 2 = Cartography of historic centres integrating integrating 
informationsinformations on situations known (anterior damages).on situations known (anterior damages).
Level 3 = Study in detailLevel 3 = Study in detail of monuments and their of monuments and their 
vulnerability.vulnerability.
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SCHEDA VULNERABILTÀ SPEDITIVA

SCENARI DI DANNO

MAPPE DI VULNERABILITÀ

CHECK-LIST
PRIORITA’: livello di attenzione alla qualità

ambientale e al pericolo, propensione al degrado 

GEOREFERENZIAZIONE

PERICOLOSITA’ DI BASE

PERICOLOSITA’ SISMICA LOCALE

GIS

LIVELLO 0

livello territorio CATALOGO BENI STORICO-ARCHITETTONICI

LIVELLO 1

livello centro 
storico MAPPE DI RISCHIO

PERICOLOSITA’ DI BASE

LIVELLO 2

livello edificio

SCHEDA VULNERABILTÀ 2° Livello

PERICOLOSITA’ del sito di appoggio
(amplificazione locale)

GRADUATORIE DI RISCHIO

PROGRAMMAZIONE
INTERVENTI PREVENZIONE

PREPARAZIONE
EMERGENZA
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Work progress Work progress -- SoprintendenzaSoprintendenza MoliseMolise
EXAMPLE : Preliminary analysis of “S.PIETRO IN VINCOLI” – Castellino on the 
Biferno (Molise – It). Strongly damaged during seismic events of 2002

0.
45
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Strongly : 4Strongly : 4Tower and cellTower and cell--bellbell

Strongly : 4Strongly : 4covercover

Strongly and Strongly and 
Collapse : 4Collapse : 4--55

Vaulted, Dome and arcsVaulted, Dome and arcs

Strongly : 4Strongly : 4Transversal and longitudinal Transversal and longitudinal 
seismic responseseismic response

Strongly and Strongly and 
Medium : 3Medium : 3--44

Mechanism in the plan of the Mechanism in the plan of the 
facade and of the perimetral facade and of the perimetral 
wallswalls

Strongly : 4Strongly : 4Turnover of the top of the Turnover of the top of the 
facadefacade

Strongly : 4Strongly : 4Turnover of the facade and Turnover of the facade and 
of the perimetral wallsof the perimetral walls

DAMAGE LEVEL:DAMAGE LEVEL:
0 to 5 (collapse) 0 to 5 (collapse) 

PRINCIPAL DAMAGE PRINCIPAL DAMAGE 
MECHANISM : ACTIVATED MECHANISM : ACTIVATED 
AND POSSIBLE AND POSSIBLE 

DAMAGE INDEX  Id = 0,82 (level 4-5)

VALUATION OF THE SEISMIC VULNERABILITY : Damage analysis
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Thin vaulted Thin vaulted 

Great windows in the facadeGreat windows in the facade

Top Sail of the facadeTop Sail of the facade

Windows in the lateral wall near the Windows in the lateral wall near the 
facadefacade

PRESENCE OF INDICATORS OF PRESENCE OF INDICATORS OF 
VULNERABILITYVULNERABILITY

Pushing elements in coverPushing elements in cover

Chains in the towerChains in the tower

Stocky Piers in cell bellStocky Piers in cell bell

External buttresses to the arcsExternal buttresses to the arcs

Adjacent attached bodiesAdjacent attached bodies

PRESENCE OF INDICATORS OF SESMIC PRESENCE OF INDICATORS OF SESMIC 
PROTECTION PROTECTION 

VULNERABILITY  INDEX : 
Before intervention: Iv = 0,67;  PGA (Peak Ground Acceleration) = 0,12 ; Is-St = 0,47; Is-Gm=0,30
After intervention:  Iv = 0,17;  PGA = 0,35 a/g – Is-St = 1,18; Is-Gm = 0,80

VALUATION OF THE SEISMIC VULNERABILITY 
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Phase C – S.Pietro in Vincoli - CAstellino on the Biferno
Variation of the costs of intervention with the vulnerability for the sequences A1 and A2
X axis : interventios , Y axis : costs/mq * 100 and index vulnerability

428.000428.000204.462204.4620,680,680,210,210,150,150,570,577 7 –– consolidation masnoriesconsolidation masnories

220.000220.000120.624120.6240,680,680,210,210,190,190,540,546 6 –– Consolidation vaultedConsolidation vaulted

103.000103.00026.08326.0830,620,620,250,250,210,210,530,535 5 –– cover cover –– stringcoirse in steelstringcoirse in steel

77.00077.00056.67856.6780,510,510,330,330,190,190,540,544 4 –– covercover

20.00020.00010.84810.8480,350,350,430,430,070,070,620,623 3 -- Chains at the tower and the cell Chains at the tower and the cell 
bell bell 

9.0009.0004.3504.3500,280,280,480,480,210,210,530,532 2 –– Trasversal chainsTrasversal chains

5.2965.2965.2965.2960,150,150,570,570,150,150,570,5711-- longitudinal chainslongitudinal chains

0000000,670,67000,670,67INITIAL VULNERABILITYINITIAL VULNERABILITY

Sequence n.1 Sequence n.1 
euroeuro

Single Single 
interventiinterventi
on on -- euro euro 

Incremental reduction Incremental reduction 
of  V %of  V %

Incremental reduction Incremental reduction 
of  Vulof  Vul

Variation % index  VVariation % index  VVariation Variation 
index  Vindex  V

Interventions sequence Interventions sequence 
A1A1

Costs Costs Sequence A1Sequence A1Single intervention Single intervention 

428.341428.3415.2965.2960,690,690,200,200,150,150,570,571 1 –– Longitudinal ChainsLongitudinal Chains

423.045423.0454.3504.3500,610,610,260,260,210,210,530,532 2 –– Trasversal ChainsTrasversal Chains

418.695418.69510.84810.8480,590,590,270,270,070,070,620,623 3 –– Cover Cover –– stringcourse in steelstringcourse in steel

407.847407.84756.67856.6780,520,520,320,320,190,190,540,544 4 –– CoverCover

351.169351.16926.96326.9630,370,370,420,420,210,210,530,535 5 –– Coverage Coverage 

325.086325.086120.604120.6040,340,340,440,440,190,190,540,546 6 –– Consilidation vaulted and arcsConsilidation vaulted and arcs

204.462204.462204.462204.4620,140,140,570,570,140,140,570,577 7 –– consolidation masnoriesconsolidation masnories

0000000,670,67000,670,67INITIAL VULNERABILITYINITIAL VULNERABILITY

Sequence n.2 Sequence n.2 
EuroEuro

Single Single 
interventiinterventi
on on -- euro euro 

Incremental reduction Incremental reduction 
of  V %of  V %

Incremental reduction Incremental reduction 
of  Vulof  Vul

Variation % index  VVariation % index  VVariation Variation 
index  Vindex  V

Interventions sequence A2Interventions sequence A2
CostsCostsSequence A2Sequence A2Singolo interventoSingolo intervento
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Phase C – S.Pietro in Vincoli - CAstellino on the Biferno
Variation of the costs of intervention with the vulnerability for the sequences A1 and A2
X axis : interventios , Y axis : costs/mq * 100 and index vulnerability

-0,5

0

0,5

1

1,5

2

2,5

3

3,5

4

4,5

5

A B C D E F G H
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CASTELLINO                                                      PORTO                                                   TENDE

0
0,1
0,2
0,3
0,4
0,5
0,6
0,7
0,8
0,9

1

Castellino Porto Tende

Iv Before Iv After

0,000
0,050

0,100
0,150

0,200
0,250

0,300
0,350

0,400

Castellino Porto Tende

PGA before PGA after

A  = Structural condition 

B =  Structural and geo-morphological 
condition

SEISMIC RISK  ANALISYS

Index Vulnerability                                             PGA (Peak ground acceleration)

Index sucurity                         0,00
0,20
0,40
0,60
0,80
1,00
1,20
1,40
1,60
1,80

Castellino Porto Tende

Is before Is after Is afteg GM



Meeting of Palermo, 24Meeting of Palermo, 24--25/10/200625/10/2006 1414

Work progress Work progress -- CCÉÉPAMPAM
The The French checkFrench check--listlist = a = a 
testing tool which uses the testing tool which uses the 
Italian concept of the level Italian concept of the level 
0 enlarged to :0 enlarged to :
all categories of heritage all categories of heritage 
items (archaeological sites, items (archaeological sites, 
all kind of buildings, all kind of buildings, 
museum collections);museum collections);
all kinds of risks (fire, flood, all kinds of risks (fire, flood, 
rock fall, seism, slide).rock fall, seism, slide).
Moreover, we try to take in Moreover, we try to take in 
count the general count the general 
morphology of the field and morphology of the field and 
the presence / absence of the presence / absence of 
collections in the structure.collections in the structure.
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Work progress Work progress -- CCÉÉPAMPAM
Test of the French checkTest of the French check--list list 
with the general with the general inventory of inventory of 
heritage items along the heritage items along the 
littoral of littoral of AlpesAlpes--MaritimesMaritimes : : 
villas, dwelling buildings, villas, dwelling buildings, 
hostels, museums, castles, hostels, museums, castles, 
observatories, archaeological observatories, archaeological 
sitessites……
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Work progress Work progress -- CCÉÉPAMPAM

Informatics developments with the Informatics developments with the conception of conception of 
a data a data ““warehousewarehouse””
The aim is to collect information  automatically The aim is to collect information  automatically 
from heterogeneous databases.from heterogeneous databases.
Collected Collected informationsinformations will be directly introduce, will be directly introduce, 
in a normalized format, in a warehouse.in a normalized format, in a warehouse.
Data of this warehouse will be in a format Data of this warehouse will be in a format 
compatible with all GIS software (sharp file compatible with all GIS software (sharp file 
format).format).
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33--tier architecture proposedtier architecture proposed

Web interface for administration
Configuration | Activities report Cl
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BDAMDatabase
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Documentation
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(for consultation of maps on line)

Importation Importation Importation

Warehouse

Application to fetch data
(identifications, typology, geolocalisation, vulnerability)

...

Importation

Exportation



Meeting of Palermo, 24Meeting of Palermo, 24--25/10/200625/10/2006 1818

Work progress Work progress -- CCÉÉPAMPAM

The aim of the utilization The aim of the utilization 
of the checkof the check--list and of list and of 
this informatics system this informatics system 
is the realization of a is the realization of a 
global map of evaluation global map of evaluation 
of risks on heritage in of risks on heritage in 
PACAPACA regionregion with :with :
the superposition of the superposition of 
different maps of different maps of ““aleaalea””;;
the localization of the localization of 
heritage places;heritage places;
the selection of heritage the selection of heritage 
places most visited places most visited 
(human factor).(human factor).
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Work progress Work progress -- PortoPorto
Making of a Making of a database database 
integrating the characterization integrating the characterization 
of the Historical Centreof the Historical Centre and the and the 
definition of the geological riskdefinition of the geological risk
that may affect it.that may affect it.
The files produced covers The files produced covers 
several items in witch the built several items in witch the built 
heritage of the Historical Centre heritage of the Historical Centre 
can be characterized.can be characterized.
The The file file ““buildingbuilding”” contain: contain: 
historical context, dating of historical context, dating of 
various constructive events, various constructive events, 
licences, typology, dominating licences, typology, dominating 
pattern, number of storeys, pattern, number of storeys, 
type of occupation (initial and type of occupation (initial and 
present), state of preservation, present), state of preservation, 
integrity, materials, constructive integrity, materials, constructive 
system, additional information.system, additional information.
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Common works for Common works for CartodataCartodata
Elaboration of a Elaboration of a common methodology for the inventory of heritagecommon methodology for the inventory of heritage’’s objectss objects (for a (for a 
better utilisation in tools of services of prevention and intervbetter utilisation in tools of services of prevention and intervention) = Italian ention) = Italian 
methodology based in the constitution of 3 levels of knowledge omethodology based in the constitution of 3 levels of knowledge on heritage.n heritage.
Reflexion on databases and GISReflexion on databases and GIS::
Take good information on cultural objects, prepare this informatTake good information on cultural objects, prepare this information for his use in GIS ion for his use in GIS 
tools of prevention and intervention services, comparison of thetools of prevention and intervention services, comparison of the situation in each situation in each 
country.country.
Elaboration of a minimal file of data (works Molise and PACA).Elaboration of a minimal file of data (works Molise and PACA).
Choice of the extraction of data from current databases and put Choice of the extraction of data from current databases and put at disposal of these at disposal of these 
data for GIS of different services (PACA) or the creation of a cdata for GIS of different services (PACA) or the creation of a central database with entral database with 
one GIS (Molise and Porto).one GIS (Molise and Porto).
Constitutions of maps of Constitutions of maps of ““aleasaleas”” and risks with the integration of a level of and risks with the integration of a level of 
information information ““heritage objectsheritage objects”” (Molise and Porto).(Molise and Porto).
Field worksField works::
Study of 3 church with the Italian methodology = S Study of 3 church with the Italian methodology = S PietroPietro in in VincoliVincoli (Molise), (Molise), TendeTende
Cathedral (PACA), Porto Cathedral (North Portugal).Cathedral (PACA), Porto Cathedral (North Portugal).
Comparison of databases from urban level (Porto and FrComparison of databases from urban level (Porto and Frééjus).jus).
MicroMicro--regional inventory in Roya valley and town of Frregional inventory in Roya valley and town of Frééjus (PACA) and preparation of jus (PACA) and preparation of 
plans of prevention. plans of prevention. 
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For more For more informationsinformations ......

See the website of the subSee the website of the sub--
project :project :
http://http://noe.cartodata.free.frnoe.cartodata.free.fr//


