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General objectives
Regional plan for the tutelage against the natural risks and preventive 

organization of the system of intervention of the services of the 
emergencies  for the cultural goods.  

Action of tutelage and prevention with census, and definition of good 
practices, of tools management and decision in case of emergency;  

Application of the methodologies in a territorial context and for some 
unique cultural goods
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APPLICATIONAIMSPROJECT

- Planning emergency
- Emergency

-Setting up teams for the intervention  in 
emergency on the Patrimony (NOPSA)

OFORIP

- Planning emergency
- Emergency

- Plan of civil protection 
- Definition of common tools for the
emergency

CIPAC

- Prevention
- Post-emergency
- Planning

- Map of the risks - GIS
- Definition of a Methodology for the
evaluation of the risks

- Application of the methodology in 
the countries partners

CARTODATA
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PROJECT CIPAC : CONNECTION WITH SOME NOE PROJECTS 
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Activities  
1 - Analysis of the instruments for the prevention, management of the emergency and 

post-emergency in the different regions of the partnership ;  

2 - Redaction of the planning for Civil Protection of the Region of the partnership, 
including the system of intervention of the services of emergencies for the crumb 
in security of the BB.CC. furniture and buildings in case of disaster, the 
preparation of the common instruments of relief and the writing of the codes of 
files of intervention ;  

3 - Monitoring for the assessment of the structural behavior of the building bodies, 
for the analysis of the mechanical properties of the materials; 

4 - Application of the intervention methodology to the most important Goods that 
have been touched by natural disasters (Molise 2002) and are situated in zones to 
high risks (seismic, hydrogeologic, ............)

5 - Divulgation of the PPC of the BB.CC. and  tests for the application of the 
techniques of emergency intervention.
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Activity n.1

Analysis of the instruments for the prevention, management of the emergency 
and post-emergency in the different regions of the partnership ;  
- Italy : Augustus methodology
- France : Plan d’urgence, Plan Orsec, PPS, Plan Rouge....

Historic research on the main natural disasters that are verified themselves in 
the regions interested by the project, on the modes of emergency
intervention, on the special laws and the programs of reconstruction.-
Catalogue of the principal natural catastrophes in the countries partners
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Activity n.2 :

Redaction of a planning for Civil Protection of the Region of the partnership, 
including the system of intervention of the services of emergencies for the 
crumb in security of the BB.CC. furniture and buildings in case of disaster, 
the preparation of the common instruments of relief and the writing of the 
codes of files of intervention

It is certainly the main activity of the project that plans the design of the Civil 
Protection Plan for the Regional Cultural Goods, based on the Augustus 
method prepared by the Department of the National Civil Protection (Italy).
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National plan

3 - levels of planning : national, 
provincial and Municipal

Municipal plan

Provincial plan

Italy : Augustus method Italy : Augustus method -- planning tool simple and flexibleplanning tool simple and flexible

Aims :Aims :
-- Criterions and indications for all type of emergenciesCriterions and indications for all type of emergencies
-- Common languages and proceduresCommon languages and procedures
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F.14 Coordination 
COC

F.13 Assistance to the 
people 

F.12 Dangerous materials

F.11 Local 
Administrations

F.10 Operative structures

F.9 Census damages 

F.8 Essential services

F.7
Telecommunications

F.6 Transports 

F.5 materials 

F.4 Voluntary 
organizations

F.3 Mass-media and 
communication

F.2 Health

F.1 Technical and 
planning
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EMERGENCY PLANNING IS ORGANIZED IN 14 SUPPORT FUNCTIONS



CIPAC : Example of Civil Protection planning for the Patrimony from the 
experience of SISMA MOLISE 2002

Planning and prevention
• Map of the risks (Cartodata)
• Technical and administrative planning of the Support Function 9A - Cultural Goods in the 

Augustus Method
• Level of knowledge : Catalogue of Patrimony, Data base of damage and vulnerability, 

evaluation of the costs of the intervention, ………….. (Cartodata)
• Common tools for damage, agibility, vulnerability, ……(Cipac-Cartodata)
• Site for the storage in emergency (Cipac)
• Monitoring of the most important monumental goods (Cartodata -Cipac)
• Setting up teams for the intervention in emergency (NOPSA)  (Oforip)

Emergency with Local gestion of the support  function 9A (Region and Surintendence) 
- Survey of the damages of the and agibility
- Put in safety of the damaged buildings
- Preliminary Evaluation of the costs of interventions  
- Reopening to the Cult of the Damaged Buildings

Post Emergency and Reconstruction :
- Indications for the planning of the interventions
- Indications for the  execution of the structural interventions 
- Control of the projects and of the interventions
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seismic risk in Molise - 2006                                               2002

2003

Earthquake 2002 M.5.4



RipabottoniRipabottoni: I=7: I=7
Mappa elaborata dal DPC-Servizio Sismico Nazionale

1 novembre 2002 (16:08): Ml=5.0Ml=5.0

31 ottobre 2002 (11:32): Ml=5.4Ml=5.4

Molise Molise EarthquakeEarthquake 20022002

RISCHIO SISMICO, TERRITORIO E CENTRI STORICI Salvaguardia dei Beni Culturali e Ambientali  - Azioni di Prevenzione e Mitigazione del rischio
La vulnerabilità sismica del costruito nei centri storici

Sisma del 31.10.02 in Molise e Puglia : IL CASO DI STUDIO DI RIPSisma del 31.10.02 in Molise e Puglia : IL CASO DI STUDIO DI RIPABOTTONIABOTTONI INGV-GNDT e CNR
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Map of the damage 
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Map of damage – Morrone – Molise  



Molise earthquake 2002 

Damage in residential 
buildings

Aggiornamento del 
22.12.2002

Technical and administrative planning of the Support Function 9A
- Cultural Goods in the Augustus Method



Technical and administrative planning of the Support Function 9A
Cultural Goods in the Augustus Method

Damage in the cultural goods

Molise earthquake 2002 



ANALISI DEI RISULTATI
Il costo complessivo per gli interventi post-sisma, limitato ai beni vincolati, è stato stimato in  circa
93 milioni di euro suddivisi nelle quattro componenti relative al danno ai beni mobili, al  pronto
intervento, al danno strutturale e al recupero definitivo.
I criteri elaborati per il modello dei costi consentono  di effettuare una prima graduatoria del
danneggiamento e della vulnerabilità dei beni monumentali.
In tabella  è riportato il costo complessivo degli interventi suddiviso per tipologia di bene e di
intervento.

Il 97%  del fabbisogno occorre per i beni architettonici e il restante 3% per  le altre tipologie con
1,3% per i beni archeologici, il 1,85% per i beni mobili e soltanto lo 0,16% per i beni archivistici.
Tra gli interventi il 42% necessita per il recupero definitivo, 46%per il ripristino strutturale e il
miglioramento sismico connesso, circa il 9% per le opere di pronto intervento  e soltanto il 2,1% e
lo 0,7% rispettivamente per il restauro e il danno alle opere d’arte.

Evaluation of the costs of the intervention

-

10.000.000

20.000.000

30.000.000

40.000.000

50.000.000

60.000.000

Recupero definitivo  286.000  823.463 25.374.82 2.461.800  2.621 10.682.16  - 

M iglioramento sismico
connesso al ripristino strutturale

 429.000  483.413 10.010.80
0 

2.002.504  2.779 8.928.329  - 

Ripristino strutturale  422.500  327.000 11.550.74 1.828.583  2.805 7.790.158  - 

Pronto intervento  -  63.000 6.756.745  150.000  3.000  545.000  - 

beni mobili  -  -  584.000  -  -  57.250  - 

Abbazia Castello Chiesa Convent
o

M onum
ento Palazzo Torre



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

UN  GIS PER I BENI MONUMENTALI
CARTODATA

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



RILIEVO AGIBILITA’ E DANNO 

ANALISI DANNO – VULNERABILITÀ E MICROZONAZIONE
LINEE GUIDA INTERVENTI

GRADUATORIE 
DANNO - VULNERABILITÀ

ANALISI COSTI BENEFICI

STIMA COSTI

PREVENZIONE PREPARAZIONE
EMERGENZA 

INDICAZIONI PER LA 
MICROZONAZIONE

CARTODATA

INTERVENTI PROVVISIONALI
(messa in sicurezza)

RILIEVO DANNO E VULNERABILITA’

PROGRAMMAZIONE 
INTERVENTI RICOSTRUZIONE

LIVELLI DI CONOSCENZA
Fasi emergenza e ricostruzione

LIVELLO 1

LIVELLO 2

MICROZONAZIONE 

MAPPE AGIBILITA’ E DANNO 
STIMA PRELIMINARE COSTI



FORM FOR THE SURVEY OF THE SEISMIC DAMAGE AND

VULNERABILITY OF THE CHURCES : LEVEL 2

INDIVIDUALIZATION OF THE MACRO-ELEMENTS

Individualization of the possible Mechanisms of 
collapse for every macro-elements  

survey of the seismic damage associate  the 
mechanisms of collapse 

survey of the present seismic protection in the macro-
element  

survey of the indicators of vulnerability in the macro-
element  



CHURCHES  : FORM FOR THE SURVEY OF SEISMIC DAMAGE AND VULNERABILITY  
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I o II27 TORRE CAMPANARIA
AGGETTI

CAMPANILE

I26 AGGETTI (VELA, GUGLIE, PINNACOLI, STATUE)

I o II25 INTERAZIONE IN PROSSIMITÀ DI IRREGOLARITA

Parte della chiesaModo di dannoMeccanismo di danno

I o II28 CELLA CAMPANARIA

I o II24 VOLTE DELLE CAPPELLE

II23 MECCANISMI DI TAGLIO NELLE PARETI DELLE CAPPELLE CAPPELLE
CORPI ANNESSI

I22 RIBALTAMENTO DELLE CAPPELLE

I o II21 MECCANISMI NEGLI ELEMENTI DI COPERTURA (ABSIDE E PRESBITERIO)

I o II20 MECCANISMI NEGLI ELEMENTI DI COPERTURA(TRANSETTO) COPERTURA
I o II19 MECCANISMI NEGLI ELEMENTI DI COPERTURA (PARETI LATERALI DELL’AULA)

I o II18 VOLTE NEL PRESBITERIO O DELL’ABSIDE

II17 MECCANISMI DI TAGLIO NEL PRESBITERIO O NELL’ABSIDE ABSIDE
I16 RIBALTAMENTO DELL’ABSIDE

I o II15 LANTERNA
CUPOLA

I o II14 CUPOLA – TAMBURO

ARCO TRIONFALEII13 ARCHI TRIONFALI

I o II12 VOLTE DEL TRANSETTO

II11 MECCANISMI DI TAGLIO NELLE PARETI DEL TRNSETTO TRANSETTO
I10 RIBALTAMENTO DELLE PARETI DI ESTREMITà DEL TRANSETTO

I o II9 VOLTA DELLA NAVATA LATERALI

I o II8 VOLTE DELLE NAVATA CENTRALE

I7 RISPOSTA LONGITUDINALE DEL COLONNATO DELLE CHIESE A PIÙ NAVATE

II6 MECCANISMI DI TAGLIO NELLE PARETI

I5 RISPOSTA TRASVERSALE DELL’AULA

AULA

I o II4 PROTIRO O NARTECE

II3 MECCANISMI NEL PIANO DELLA FACCIATA

I2 MECCANISMI NELLA SOMMITÀ DELLA FACCIATA FACCIATA
I 1 RIBALTAMENTO DELLA FACCIATA
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II6 MECCANISMI DI TAGLIO NELLE PARETI
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I2 MECCANISMI NELLA SOMMITÀ DELLA FACCIATA FACCIATA
I 1 RIBALTAMENTO DELLA FACCIATA

Ribaltamento della facciata

Meccanismi nella sommità della facciata

Meccanismi nel piano della facciata
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Elementi di ritegno
• sistemi di puntelli inclinati
• elementi di contrasto
• contrafforti
• cerchiature
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Alteration of the dynamic response of the buttressed structure
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Activity n.3

Monitoring for the assessment of the structural behavior of the 
building bodies, for the analysis of the mechanical properties of the 
materials.

Monitoring and tests with remote control of some BB.CC. of important historic and 
artistic value :

- dynamic tests, with ambiental stimulation of the building bodies to help us to 
value the periods of oscillation to put in relation the seismic frequencies  and to 
individualize the possible anomalies and the modifications of the mechanical 
properties; electric, acoustic and chemical tests of the materials behaviour in the 
time.

- Evaluation of the possible displacement in case of disasters and during the 
intervention. 
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Structural tests
• Dynamic tests and monitoring
- Sonic, endoscopic tests………
- Load tests
- Numeric modelisation

Materials control
• Chemical tests of the masonries
• Cut tests on the masonries

Displacement controls
• Displacements monitoring with RMS-laser

STRUCTURAL TESTS PLANNING
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Global view of application and 
components of RMS-Laser 
monitoring system
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Global view of application and components 
of MMS monitoring system
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Global view of application and components of MMS monitoring system
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Activity n.4 :

4 - Application of the intervention methodology to some of the most important 
Goods that have been touched by natural disasters (earthquake Molise 2002) 
and are situated on zones to high risks (seismic, hydrogeologic, ............)

In Molise, it is possible to study the territories damaged by the recent earthquake of 
2002, interested by a deterioration hydrogeologic and not damaged but to high risk 
seismic and hydrogeologic.

The application consists in an use of common instruments, for all typologies of goods 
and risks,  through a course that starts with the assessment of the damages, the 
diagnosis and the monitorage, the choice of the interventions of setting in security for 
the buildings and the assessment of the possible effects of local amplification until the 
execution of some interventions of setting in security and to the plan of the seismic 
improvement interventions.

The activity consists practically in the application of the instruments finalized with the 
project of cultural goods of a zone (for example, a town damaged by the earthquake of 
2002 and another to high seismic risk situated in Matese) using the leading lines of the 
project
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APPLICATION OF THE METHODOLOGY  TO THE  TYPOLOGIES OF 
ITALIAN MONUMENTAL GOODS

S.Giacomo - S.Croce di Magliano S.Maria in Casalpiano – Morrone



PROJECT CARTODATA : CARTES DE RISQUE DU PATRIMOINE

Application of the methodology used in Molise afteApplication of the methodology used in Molise after 2002 earthquaker 2002 earthquake
for the consolidation of the churches :  for the consolidation of the churches :  

-- S. S. PietroPietro in in VincoliVincoli-- CastellinoCastellino dl dl BifernoBiferno ((Molise,ItalyMolise,Italy), ), 
-- Cathedral Cathedral TendeTende -- French, Cathedral Porto French, Cathedral Porto –– Portugal Portugal 

CARTODATA



Activité n.5 :

Divulgation of the plan of the BB.CC. and tests for the application of the 
techniques of emergency intervention.

- The divulgation of the Plan will be executed through an action of communication and 
sensitization toward the topics that are prepared for the realization of the plan.

- Organization of the operative teams with assignment of the rules and the geographical 
zones of competence ;  

- Exercitation and meetings for the application of the intervention techniques in case of 
urgency ;  

- Preparation of the material revealed (CD, publications…) – Beni Monumentali e 
terremoto …. Dei  

- Realization of an Internet site where will be available the material finalized with the 
project (www.regione.molise.it/sis).
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0
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BUDGET 59.000 36.000 95.000

PREVISION 53.500 23.500 77.000

USABLE 5.500 12.500 18.000
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INDICATION FOR THE ANALISYSY OF DAMAGE, VULNERABILITY  AND 
PLANNING OF THE INTERVENTIONS AT THE MONUMENTAL GOODS 

Lines  Drives SISMA Molise 2002- I and II part

www.regione.molise.it/siswww.regione.molise.it/sis -- beni monumentali beni monumentali -- vulnerabilitvulnerabilitàà
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www.regione.molise.it/sis - pubblicazioni

E-Mail : sismamolise@tecma1.191.it
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- Meetings, Seminaries, Visits of experts (Draguignan : March and November 2006)

- Regional plan of Civil protection of the Cultural Goods for the Region  of the  
partnership (partially completed);

- Definition of integrated of instruments for the survey of the damages and the 
vulnerability of the  buildings and movables historic and artistic goods (completed 
the Italian version);

-Individualization of the possible interventions for the setting in security of the 
cultural goods (buildings and movables) – (completed for the seismic risk);

- Constitution of teams of first intervention in emergency denominated NOPSA 
(utilization of the teams of the project Oforip);

- Monitoring of some buildings (test to analyze the dynamic behavior of the 
structure and the mechanical property of the materials) – (partially completed);

- Didactic materials, catalogue of the BB.CC., publications containing the scientific 
results of the project (partially completed);

- Application of the integrated methodology in zone damaged by the  earthquake of 
2002 and by some other natural disasters) – (completed the Italian application);

Advancing of the project and Results
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Contacts 

•Alberto Lemme : Surintendance of the Molise 
SS 17 Km. 178.4 – 86170 Isernia

tel.+39.865.451926 - fax.+39.865.403238 – cell. +39.335.6042032

Email : albertolemme1@virgilio.it

www.regione.molise.it/sis

Jacques Rebierre : Centre Archéologique du Var

19, Rue Fréderic Mireur – 83300  -Draguignan

Tel.  +33.494.68.90.15 - +33.494.85.04.04

Email : Cav.conservation@wanadoo.fr
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