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Section 1: Report on the project by the Director 
 

1.1. Summary: a guided tour 
Project S2 “Constraining Observations into Seismic Hazard” is the 3rd S2 Project funded in the 
frame of DPC-INGV Agreements, managed as one-year project. It concerns the mid-long term 
Seismic Hazard Assessment in Italy, focusing on two priority areas, namely the Po Plain and 
peninsular Southern Italy.   
As stated in its web-site’s home page (https://sites.google.com/site/ingvdpc2012progettos2/ active 
since Aug 8, 2012), the project aims at developing a post-processing chain of seismic hazard 
assessment (SHA) for: 

• combining the expected shakings at bedrock with site-specific information gathered at the 
local/regional scale and converting different kinds of observations (instrumental and not) 
into proxies of expected shakings; 

• validating the hazard maps with observations, in order to detect potential underestimation of 
the forecasted shakings; comparing and ranking different hazard models, by shared and 
well-established validation rules; 

• increasing the knowledge about how-to-handle seismic hazard estimate in some peculiar 
situations, such as extreme site conditions (liquefactions), special plants (natural gas 
storages), and communication to the population (risk perception).  

Despite the short breath given to the project and some troubles for funds transfer, all the research 
units have demonstrated prompt and full adhesion to the S2 project, and they supported joint 
initiatives and coordinated activities.  
 
In the first phase, ten kickoff meetings took place in late Summer 2012, to focus the TODOLIST of 
the 15 research proposals (details and minutes under the “Project Documents” page, on the web-
site). A specific Task meeting (Task 4: Site-Specific Seismic Hazard Assessment) took place in 
Bologna on Oct. 1, 2012, and a plenary mid-term meeting was held in Milan on Dec. 12, with the 
participation of all the teams. These actions set up the bases for wide collaborative data/methods 
exchanges, and for the organization of some additional sessions of joint work in spring-summer 
2013, strictly focused on specific tasks/deliverables; a non-exaustive list of events, as reported in 
the Project’s Calendar, is given in the agenda as Annex 1. 
The realization/release of deliverables has lasted all the summer (see Table 1), and the “Convegno 
dei Progetti Sismologici”, held in Rome on September 25-26, 2013, acted as final plenary meeting 
of the Project S2 too; all the research units gave short/long presentations of the main results of their 
activities during the first day of the meeting (see meeting program in Annex 2). 

 
It is worth remembering that the project is organized into 8 main Tasks, developed by 15 activities' 
proposals, gathered in 8 Research Units, as represented in Fig. 1. They namely are: 

 Task 1: Development and repository of Seismic Hazard Assessment (SHA). 
It aims at archiving the results of the existing models and of the new PSHA models 
developed inside the project, both with homogeneous format with respect to MPS04 
products. The task is fully accomplished by Deliverable 1.1 (report and archived files, see 
chapter 2.5 too). 

 Task 2: Expanding the observations. 
It collects original data of different nature, and optimizes the existing ones to widen the 
capabilities of confronting seismic hazard results with observations. 
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Six deliverables were released under Task2 (see D2.1 to D2.6 in Table 1), and most of the 
data are now public. Some levels of information went into the informatisation procedures 
driven by the UR INGV Grottaminarda (Pignone and Cara coord.). 

 Task 3: Conversion of instrumental data vs observable. 
This task was intended to update the state-of-the-art and solutions in converting instrumental 
observations into non-instrumental parameters. Deliverable 3.1 is an original state-of-the-art 
on local site amplification effects of intensity. Conversely, no significant progresses have 
been inventoried in the converting rules, with respect to the analysis performed by Gòmez-
Capera at al. in Deliverable D11 “Aggiornamento relazioni fra l’intensità macrosismica e 
PGA” (http://esse1.mi.ingv.it/d11.html) during the past S1 Project INGV-DPC Agreement 
2004-06; therefore, Deliverable 3.2 has been freezed.  

 
Figure 1 – Tasks and research units: grey cells represent the RU’s involvement in Task activities, black 
squared cells if coordination is assigned (taken from Scientific Report of the first phase of the Project). 
 

 Task 4: Site-Specific seismic hazard assessment. 
The task explored the “translation” of hazard results from standard rock to site-specific 
conditions with levels of increasing modelling complexities. They have been applied to 
three selected sites in the Po Plain (Casaglia, Mirandola and Soncino), with some regional-
scaled analyses in support, too. Several URs contributed to Deliverable 4.1, that turned out 
to be the most complex and articulated product of the project (main report, and 7 annexes); 
we acknowledge the external support of the Geological Service of the Emilia Romagna 
Region providing geologic data essential for the improvements. Some additional efforts are 
needed for fully homogenizing the analyses, and for providing some conclusions that can be 
regionally exported in site-specific SHA. 
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Table 1 - Deliverables released on the web by the Project (at September 24, 2013) at 
https://sites.google.com/site/ingvdpc2012progettos2/deliverables. 

ID Deliverables Annexes Responsible Date of 
release 

D1.1 PSHA Repository 1 Summary (Excel) 
31 Excel files of results 

Faccioli 
RU5 POLIMI 

v.1.0 
Jun, 30 2013 

D2.1 Lithoseismic maps at 1:50,000 scale 
for prorities areas: test on 066 and 
201 CARG sheets 

12 Shape files Di Capua 
RU6 INGVRM 

v.1.0 (Italian) 
Aug, 13 2013 

D2.2 Amplification factor for sample 
sites inside priority area “Po Plain” 

Original data archived  
http://oasis.crs.inogs.it 

Barnaba 
RU1 OGS 

v.1.0 (Italian) 
v.1.1 (Eng) 
Sep, 19 2013 

D2.3 Strong motion parameters of 
selected events (update the national 
database ITACA, v1.1), revised 
GMPE 

2 Excel files for selected 
stations; 
Original data archived 
http://itaca.mi.ingv.it 

Pacor 
RU7 INGVMI 

v.1.0 
Jul,15 2013 

D2.4 Set of observations of cumulative 
damage on Emilia buildings 

1 kmz file Grimaz 
RU3 UNIUD 

v.1.0 
Sep, 22 2013 

D2.5 Amplification/deamplification maps 
from macroseismic questionnaires 

3 files: event list and anomalies 
for near field and Milan 

Tosi 
RU6 INGVRM 

v.1.0 
Jul, 30 2013 

D2.6 Report on risk perception 3 excel files: full data, 
aggregated results 

Crescimbene 
RU6 INGVRM 

v.1.0 
Aug 21, 2013 
v.1.1 
Sep,27 2013 

D3.1 Local site amplification effects of 
intensity: a selected bibliography 

- Pessina 
RU7 INGVMI 

v.1.0 
Aug, 30 2013 

D3.2 Applet for shaking parameter conversion   Freezed 
D4.1 Site-specific hazard assessment in 

priority areas 
7 Annex reports by: 
R.Lombardia, INGVRM, 
POLIMI, UNIGE, OGS; 1 
PSHA Excel file, stored in 
D1.1 

Barani 
RU8 UNIGE 

v.1.0 
Sep, 10 2013 
v.1.1 
Sep, 28 2013 

D5.1 Numerical simulation of earthquake 
recurrence time for selected faults 

2 Matlab codes zipped and 
Read.me file 

Pace 
RU1 OGS-
UNICH 

v.1.0 
Aug, 30 2013 
v.1.1 
Sep, 28 2013 

D5.2 Seismic Hazard Maps from New 
Models in Priority Areas – the 
Southern Apennines 

2 PSHA Excel file, stored in 
D1.1 

Akinci 
RU6 INGVRM 

v.1.0 
Jul, 20 2013 

D6.1 Report on model validation 
procedures 

1 Annex report, 1 Excel file Albarello 
RU2 UNISI 

Beta version 
Sep, 23 2013 

D6.2 Ranked time-independent PSHA 
validated on observed PGA (1979-
2004) 

- Albarello 
RU2 UNISI 

Beta version 
Sep, 24 2013 

D7.1 Best practices in seismic monitoring 
and seismic hazard assessment for 
underground natural gas storages 

Web-site developed for S2 
Project 
https://sites.google.com/site/s2s
tohaz 

Mucciarelli, 
Priolo 
RU1 OGS 

v.1.0 
Sep, 10 2013 
v.1.2 
Sep, 23 2013 

D8.1 Report on liquefaction phenomena 
and shaking causative levels 

7 Annex reports of 
participating teams 

Romeo 
RU4 UNIURB 

v.1.0 
Sep 21, 2013 
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 Task 5: Methodological hints. 
It collected original methodologies for seismic hazard assessment, data gathering and 
processing. Some reductions of budget/activities have been required by the CP in the last 
release of the project limiting therefore the development of original methodologies in SHA. 
Nonetheless, the task released new open-source tools (Deliverable 5.1), and original results 
(Deliverable D5.2); by cascade they entered in the following task. 

 Task 6: Model validation. 
This task, aimed at ranking SHA results with respect to the observed data available, was 
active essentially in the second phase of the project. After preliminary activities of data 
selection and qualification, the perspectives of hazard validation have been renewed; both 
the methodological aspects (Deliverable 6.1) and a first test (Deliverable 6.2) have been 
described in reports. We consider the results still preliminary, and the ranking of analyzed 
model is subject to limited circulation till when some additional check/sensitivity analyses 
will be completed (approximately expected for the next GNGTS meeting, Nov 2013 in 
Trieste). 

 Task 7: Special plants. 
The task gathered literature and regulations, in order to provide minimum requirements in 
terms of seismic hazard assessment and seismic monitoring controls for natural gas storage 
deposits. The final report (Deliverable 7.1) and the web-site are complementary results 
obtained by the S2-2012 project. Some satellite initiatives (e.g. the “Induced seismicity” 
thematic session at Geoitalia 2013) took place during the last days of the project. 

 Task 8: Liquefaction. 
A composite group of researchers gathered experimental and literature data for a 
retrospective evaluation of liquefaction effects. The field and laboratory work of this task 
was heavy, and it suffered for the delay in funds transfer; some lab results were scheduled 
for the end of September, and therefore their full analysis will require extra-time. Note the 
quantity and quality of original data gathered, and only partially documented in Deliverable 
8.1; they can be delivered in electronic format upon request, in provisional form. 

In conclusion, the work-plan stated by the research units has been satisfactorily accomplished 
during the project, and all the results expected for the 2nd phase have been reached.  
 

1.2. Deliverables  
 
All the deliverables have been released by S2 Project before the end of the 2nd phase (September 
2013, see Tab. 1), except D3.2 (freezed as no significant improvement with respect to the status quo 
does exist); D6.2 has been disseminated with restrictions till acceptance/approval by DPC. 
I do expect an evolution and refinement of many deliverables in the forthcoming months; they will 
be acknowledged with a tracked update of deliverables, posted in the web site. 
Hereinafter some figures, taken from the deliverables; they represent only the iceberg top, by 
somehow they should guide the readers. The integral and attentive lecture of all the materials (more 
than 800 pages, plus additional electronic files with data) could require some days. 
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Figure 2 – Snapshot from Deliverable 1.1.  

 
Figure 3 – Snapshot from Deliverable 2.1. Soil classification of Modena 1:50,000 CARG Sheet. 

 
Figure 4 – Snapshots from Deliverable 2.2.  
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Figure 5 – Snapshots from Deliverable 2.3.  

 
Figure 6 – Snapshots from Deliverable 2.4.  
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Figure 7 – Snapshot from Deliverable 2.5.  

 
Figure 8 – Snapshot from Deliverable 2.6.  

 
Figure 9 – Snapshot from Deliverable 3.1. Inventory of macroseismic site-effects papers. 
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Figure 10 – Snapshots from Deliverable 4.1. Main steps of the elaborations done by Task4 WG. 

 
Figure 11 – Snapshots from Deliverable 5.1. Examples of graphical output of codes released in the Project. 

 
Figure 12 – Snapshots from Deliverable 5.2. New hazard maps for Southern Apennines. 
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Figure 13 – Snapshots from Deliverable 6.1. One step in data model preparation for validation purposes. 

 
Figure 14 – Snapshot from Deliverable 7.1. Web-site collects documents and materials. 

 
Figure 15 – Snapshot from Deliverable 8.1. PGA as inferred by in-situ / laboratory data. 
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1.3. Management  
About management, all the considerations done in the first phase report hold. Frequent briefing 
meetings with the RUs are useful to work on strictly finalized research projects that have to reach 
societal follow-ups in short times. The choice of formatting the deliverables as full reports, without 
limitations in pages or contents, and the choice of releasing them freely via web have been 
beneficial, for the project purposes. I do expect a positive contribution of CPS (Comitato dei 
Progetti Sismologici) for the definition of publication policy, and in the final reviewing/editing 
process. 
About data dissemination, the electronic release via web-GIS of the results of S Projects has been 
assigned to the RU INGV-CNT Pignone, with a late involvement of the team (early Dec.). Some 
datasets have then submitted to publication on the web.  
 

1.4. Problems and difficulties  
The main difficulty concerns the short time available for digesting the results obtained by the RUs; 
the conceded delay did not respect a different time limit that has to be given to researchers and 
directors; then only provisional conclusions are reached.  
The administrative problems arisen during the project were due to delays of funds transfer; some 
public administrations could act in anticipation of funds, but this condition has to be handled in 
advance. 
Similarly, the strategies of dissemination of data and results should be known in advance too, to 
establish correct relationships among data producers and users. No clear publication/access policy is 
defined by now as far as the web-GIS platform concerns. 
The one-year horizon given to the DPC-INGV All. C Projects is beneficial for discriminating 
among the contributes which enhance mature/concluded researches with respect to crude/new ideas; 
without continuity there is a high risk of vanishing them both, as neither societal follow-ups 
(applications) nor researches steps ahead (developments) should be achieved. 
 

1.5. Conclusions, perspectives and open issues  
The S2-2012 activities lasted 15 months and involved 8 RU, with more than 70 among researchers 
and technicians. With its final budget assigned of 285,000.00 Euro S2-2012 Project is an average-
sized projects of Allegato C of DPC-INGV Agreement 2012. The subdivision of funds among the 
research units (see Fig. 16) reflects the number and complexity of activity proposals, as reported in 
Section 2.  

      
Figure 16 – Financial plan of S – V Projects of 2012 Agreement (left), and subdivision of budget among the 
Research Units of S2-2012 Project “Constraining Observations into Seismic Hazard Assessment” (right). 
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A fancy view of the project, proposed during the final meeting held in Rome, 25-26 September 
2013, lists the tasks according to the main role they had during the game; in Fig. 17, 
“kitchen/cellar” means inventorying the existing data, “Ingredients” stays for gathering new ones, 
“Recipes” is assembling data into results, with traditional or original techniques, and finally with 
“Satisfaction” I refer to the phase of critical evaluation/analysis of results obtained.  
 

 
Figure 17 – Fancy mental map of Tasks in S2-2012 project. 
 
I believe that all the tasks have been fruitful, inspired both to simplicity and professionalism. Let’s 
analyze them with respect to the aims, declared in the project’ program and summarized in this 
report, at page 3. 
Validation 
In the basic archive of results of D1.1, 32 files (xls format) were stored at Aug 2013, from peer-
reviewed analyses from 1996 till 2013; they enable the 1st validation experiment (D6.1, D6.2) of 
PSHA time-independent PGA on instrumental data (1979-2004 accelerometric data, controlled and 
maintained as given in D2.3); this “exercise” is done on the whole country as priority areas were not 
sufficiently represented in the sample. Even if some additional checks, controls and sensitivity 
analyses are needed, with these results Italy should fully enter and drive, in my opinion, into an 
international perspective increasingly stressed by the scientific community, such as the initiatives 
promoted by the GEM testing and evaluating WG (under the coordination of D. Schorlemmer, 
GFZ, Postdam) and addressed by the Powel WG (http://www.nexus.globalquakemodel.org/powell-
working-group/posts). 
Site-specific hazard 
A large working group worked on some target sites in the Po Plain, by exploring all the feasible 
methods that can be applied to model site-specific hazard: D4.1 is a huge report with 7 Annexes, 
linked to additional material in D2.1 and D2.2, and potentially linkable with D2.4, D2.5 and D3.1 
too. The site-specific analyses still need some tuning and homogenization of contents, but what has 
been missed, in this project, is the time of post-processing evaluation. I argue that this experience 
should provide important guideline if it will be combined with the efforts done by DPC with 
microzonation initiatives. I acknowledge, and apologize, that the quality and quantity of 
investigations performed in the two priority areas is not homogeneous, with a clear prioritization 
given to the Po Plain with respect to Southern Apennines. This fact is partially due to the 
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availability and interests in working on new and abundant datasets, like the ones acquired during the 
Emilia 2012 earthquakes sequence, but also to the availability of previous “background” 
information, provided by regional authorities. Regione Emilia Romagna has been involved by 
chance, in the S2-2012 Project, and on a voluntary basis; it turned out that such institution, with its 
long and excellent tradition in field data acquisition and management, can really help in a long step 
forwards, in site-specific seismic hazard assessment, filling the gap between the theoretic/academic 
and professional needs.  Unfortunately, this experience cannot be exported everywhere, in Italy.  
Increase of knowledge in “handling” seismic hazard assessment 
The last point of interest, in S2-2012 Project pertains to new knowledge and new methods for 
seismic hazard assessment. D5.1 and D5.2 are strictly focussed on PSHA computations, whilst D7.1 
and D8.1 pertain to peculiar situations in seismic hazard assessment such as underground gas 
storages, and liquefactions.  
Finally, the results obtained by D2.6, the deliverable entitled “Report on risk perception” open some 
new issues: if about 86% of the people that compiled the S2-2012 on-line questionnaire, living in 
Zona 1, underestimate the level of seismic hazard of their places (see Fig. 8, in this report), perhaps 
we have to reconsider the priorities and strategies in communicating the hazard/risk. 
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Section 2 Report on the project by UR Responsible leader 
 
Eight research units and 15 activity’s proposals have been accepted and funded by S2 Project. RU1 
OGS and RU6 INGVRM group several activities, each one described by a report of its leader. 
 

2.1  UR1, OGS  Leader M. Mucciarelli 
 

2.1A UR1, OGS Proposal n. 22 (Enrico Priolo and Marco Mucciarelli) 

StoHaz (Underground Gas-Storage Hazard) – Evaluation of the hazard of underground gas-
storage tanks due to natural and induced seismicity, and of the tools for activity monitoring and 
inspection. 

Participants: Marco Mucciarelli, Enrico Priolo, Marco Romanelli, Giovanna Laurenzano, Marco 
Garbin, Milton Plasencia 
 
 
2.1A.1 Deliverables 
The overall project results consist of: 
1. Analysis of the best practices in seismic monitoring and seismic hazard assessment for 
underground natural gas storages; 
2. Web site; 
3. Publication in Italian language. 
4. Outreach activity through the participation in public meetings and preparation of an open 
scientific meeting;  
Points 1-4 are described within the report given as Deliverable D7.1 (Mucciarelli & Priolo coord.). 
 
2.1A.2  Activity of UR in phase 2 
The Project web site has been one of the primary goals and is one of the key-deliverables of our 
project. The web site is entitled StoHaz (Underground Gas-Storage Hazard) - Valutazione della 
pericolosità sismica naturale ed indotta dei serbatoi naturali di stoccaggio di gas, e degli strumenti 
di controllo e monitoraggio delle attività, and it can be accessed at the following address: 
https://sites.google.com/site/s2stohaz. It is organized by topics, which correspond to the main 
technical/scientific directions of the proposal, and contains commented links to several, relevant 
documents/sites. 
The report D7.1 entitled “Best practices in seismic monitoring and seismic hazard assessment for 
underground natural gas storages” contains the state-of-the art on induced seismicity and the 
underground natural gas storage, describes and discusses the Italian experience and practices, and 
focuses its conclusions on a number of suggestions and future actions.  
Concerning the outreach activity, and beside that one carried out by the web site, we have 
participated in about fifteen public meetings, where we have fostered the involvement of other 
institutional representatives.  
 
We have also shared our experiences and presented our points of view and suggestions at two 
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scientific meetings held in Italy devoted to the subject of induced seismicity and one international 
conference. Finally, a specific session has recently been organized at GeoItalia 2013 Conference, 
which represents the project conference planned as deliverable n. 4. 
  
Finally, thanks to the experience gained by OGS through the Collalto Seismic Network (i.e. the 
activity carried out for the seismic monitoring of the Collalto underground gas-storage managed by 
Edison Stoccaggio s.p.a., independently of this project) we have also undertaken some actions 
towards some institutional representatives, i.e.:  

• a hearing at the Environmental Impact Assessment Commission -VIA of the Environment 
Ministry, as well as several contacts with VIA members and experts;  

• contacts and meetings with the Directorate for Mining and Energetic Resources of the 
Ministry for the Infrastructures and the Economic Development;  

• a proposal (in italian) entitled “Induced Seismicity Monitoring – Practical suggestions for 
shared rules” sent to both the VIA Commission and the President of the Commission for 
Environment … of the Camera dei Deputati;  

• the creation of a specific Working Group of the Consiglio Nazionale dei Geologi Geologists 
National Council) on “Natural and Induced Seismicity”. 

Although all those events, as well as the Collalto Seismic Network, have developed independently 
of this project, we think that it is useful to share those experiences with this project.  
 
2.1A.3 Problems and difficulties 
None.  
 
2.1A.4 Key publications  
StoHaz (Underground Gas-Storage Hazard) 2012. Valutazione della pericolosità sismica naturale e 

indotta dei serbatoi naturali di stoccaggio di gas, e degli strumenti di controllo e monitoraggio 
delle attività. https://sites.google.com/site/s2stohaz 

Mucciarelli M., 2012. Sismicità indotta da estrazione e re-immissione di fluidi. 1° Congresso dei 
Geologi di Basilicata intitolato “Ricerca, sviluppo ed utilizzo delle fonti fossili - Il ruolo del 
geologo” (http://congresso.geologibasilicata.it/2012/) 

Priolo E., 2012. La rete per il monitoraggio sismico dell’attività di stoccaggio di gas metano nel 
serbatoio naturale di Collalto (TV), 1° Congresso dei Geologi di Basilicata intitolato “Ricerca, 
sviluppo ed utilizzo delle fonti fossili - Il ruolo del geologo” 
(http://congresso.geologibasilicata.it/2012/). 

Mucciarelli M. and E. Priolo (2013). Monitoring induced seismicity from underground gas storage: 
first steps in Italy. Europ. Geophys. Union Conference - EGU2013, Poster 12375 in Session 
SM3.6/ERE5.4. 

Mucciarelli M. (2013). Pitfalls of negationist approach in communicating induced seismicity hazard 
in Italy. Europ. Geophys. Union Conference - EGU2013, Oral Presentation 12861 in Session 
NH9.8. 

Mucciarelli M. (2013). Sismicità indotta da attività antropiche e rischio derivante. Ingegneria 
Sismica, Patron Editore, Bologna. 

 
 
 



Project S2 – Final Scientific Report  
 

DPC-INGV-S2 Project                                                       “Constraining observations into Seismic Hazard”  Page 17 

2.1B  UR1, OGS Proposal n. 21 (Carla Barnaba) 

Site effects in the Eastern Po Valley: variability during a seismic sequence and comparison 
between observations and code provision values 

Participants: Carla Barnaba, Giovanna Laurenzano, Luca Moratto, Alessandro Vuan 
 
 
2.1B.1 Deliverables 
D2.2 – Amplification factors for sample sites inside priority area “Po Plain” (Barnaba Resp.) 
Contribution to D4.1 - Site-specific hazard assessment in priority areas (Barani Resp.) 
 
2.1B.2 Activity of UR in phase 2 
The second phase Project activities were led to estimate an amplification factor for the sites of the 
OGS temporary network. Due to the lack of the reference site during the 2012 recording, a new data 
acquisition took place in Ferrara area, where four sites of the 2012 network have been reoccupied 
with the same instrumentation. In addition, since February 2013, at Casaglia site, a borehole broad-
band station is operating, coupled with a mid-period surface sensor. 
The referring borehole station made possible the estimation of the site amplifications for those sites 
with instrumentation operating in 2013. The reference methods allowed an easier identification of 
the frequency of resonance, since peaks appear sharper than those displayed by single-station 
methods (both H/V on ambient noise and earthquakes).  
Comparisons between the observed data and the theoretical predictions (in terms of observed PGA 
vs the ShakeMaps ground motion predictions, and the observed response spectra vs the design code 
spectra) for the main events of 2012 Emilia Sequence, demonstrated a good agreement for the area 
of Ferrara, even though some difference arisen for those site where liquefaction phenomena are 
evident.  
 
2.1B.3 Problems and difficulties 
The main difficulty of the Project was lack of a reference site to quantify the amplification factor 
for all the sites of OGS Temporary Network. This was bypassed by the new acquisition on some 
site and the use of borehole station in Casaglia. The lack of synchronous records at all sites still 
remains a problem, because the strong-motion records of 2012 can not be compared with the weak 
recording of 2013 at the reference site.  
A new acquisition on all the sites of the 2012 OGS Ferrara Network would partially resolve the 
question. 
 
2.1B.4 Publications  
 
Barnaba C., G. Laurenzano, L. Moratto, M. Sugan, A. Vuan, E. Priolo, M. Romanelli, P. Di 

Bartolomeo. Strong-Motion Observations from the OGS Temporary Seismic Network during 
the 2012 Emilia Sequence in Northern Italy.Submitted to BEE 
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2.1C  UR1, OGS Proposal n. 18 (Alessandro Rebez) 

Site-specific hazard assessment in priority areas: seismic amplification map for some areas in the 
Northern Italy 

Participants: Alessandro Rebez, Giuseppe Di Capua, Marco Santulin, Alberto Tamaro 
 
 
2.1B.5 Deliverables 
Annex 7 to D4.1- Site-specific hazard assessment in priority areas: seismic amplification map for 
some areas in the Northern Italy (Rebez Resp.) Contribution  to  D4.1  ‐  Site‐specific  hazard 
assessment in priority areas (Barani Resp.) 
 
2.1C.2 Activity of UR in phase 2 
The final outcome of the research unit has been described in the S2 Annex 7 RU1.  
In the first part of the report soil hazard evaluations in the test area (Lombardia, Emilia-Romagna, 
Veneto, Friuli Venezia Giulia regions) were presented using geological/lithological data at national 
scale 1:100,000. A more dense hazard parameters grid (0.02°) has been applied to the test area to 
better fit with more detailed geological scale. 
In the second part of the report, the comparison between site-specific seismic hazard for two smaller 
test zones (Modena and Udine), obtained from geological data at national scale (1:100,000) and 
from more detailed geological maps (1:50,000) produced by the CARG Project (APAT, 2008, 
ISPRA, 2009; see Deliverable D2.1) are presented.  
The maps presented in the first part of the report can certainly be helpful in the preliminary phase of 
seismic risk analysis at regional scale or for programming any in-depth or local study. 
The comparison made between the data processing geological scale 1:100,000 with those in 
1:50,000 scale, reinforces the idea of extending to other areas the use of CARG Project cartography 
to produce site-specific hazard analyses, due to the greater detail of information in the database 
resulting from geological mapping at 1:50,000 scale. 
 
2.1C.3 Problems and difficulties 
Main difficulties are related to apply the same standard criteria to the definition of soil classes due 
to the great heterogeneity of lithological classification both in the national scale and in the more 
detailed CARG Project data. The method can be applied to complete the soil hazard  map for the 
entire National territory and also some strategic CARG Project sheets can be completed. 
 
2.1C.4 Publications  
Rebez A., Di Capua G., Santulin M. Tamaro A.: 2013; Seismic amplification map for some areas in 
the Northern Italy. Communication submitted to 32° GNGTS 2013, 19-21 November 2103, Trieste. 
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2.1D UR1, OGS Proposal n. 34 subcontractor UNICH 

Simulations of earthquake occurrence probabilities 

Participants: Francesco Visini*, Bruno Pace, Gerald Roberts, Patience Cowie 
* activity leader at the beginning of the Project, he left it on Oct. 2012; the leadership taken by Pace. 

 
 
2.1D.1 Deliverables 
D5.1 “Numerical simulation of earthquake recurrence time for selected faults” (resp. B. Pace): 100 
% completed. 
 
2.1D.2  Activity of UR in phase 2 
The work planning of the UniCH working group in the second semester has been focused in two 
main activities: the improvements of the developed codes and their testing. 
Actually at the project website is possible to download the last version of the two Matlab® codes: 
ErrorPropagation (vers. 0.15) that quantifies the expected seismic activity from geometry and slip 
rates of a fault and DistParameters (vers. 0.4) that estimates the mean recurrence time of the 
maximum expected earthquake and the relative coefficients of variation from paleoseismological 
information.  
During the second semester of the project we did several tests of the two developed codes, in order 
to fix several bugs and to improve the two codes functionalities. The tests have been done, in 
particular, using the input parameters of the known individual seismogenic sources both in Central 
and Southern Apennines. The tests have been organised to produce both a control of the 
functionalities of the two codes individually, and to compare the results of the two different 
approaches when good historical and paleoseismological information were available in order to use 
the DistParameters code. 
At last to better test the codes in July 2013 we asked several colleagues all around the world, to 
download the two codes from the project website for testing. We prepared also an online form and 
we asked the colleagues to help us in compiling a reliable database of “simple” fault parameters. 
The form is actually located at the project website and everyone can compile it with some fields 
concerning geometry, slip rate and associated earthquake for active faults in the world. 
We point out that the instruments we developed in the frame of this deliverable represent useful 
research tools to test and validate forecast models of occurrence of earthquake for areas where data 
on geometry and slip rate of individual seismogenic sources are known. Moreover the availability 
of good paleoseismological information can improve the models and make more robust the results. 
 
2.1D.3  Problems and difficulties 
The original proposal of the UniCH working group, in the frame of the S2 project, was leaded by 
Francesco Visini. He has worked on the project for 3 months, since in October when he won a 
position at INGV (L’Aquila office); actually he is involved in another project for all his man-
months. Bruno Pace has been the new scientific responsible of this working group. The change 
ensues some delays but we finish all the assigned aims at the project end. 
 
2.1D.4 Key publications  
- 
2.1D.5 Perspectives  
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We highlight also that several improvements need, both in the codes functioning and also in the 
results validation. In particular we want to stress how some relationships have a critical importance 
in the methodology approach, like the relationship between the length of the fault along strike 
versus the width along dip, known also as “aspect ratio”, that for sure have to be improved. We 
think that the open access database of active fault parameters that we published online can 
represents a good opportunity to collected data useful for the codes rising and also to discuss the 
goodness of the available empirical scale relationships. 
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2.2 UR2, UNISI  Leader D. Albarello 

Empirical validation of seismic hazard assessment, and realization of a consensus map. 

Participants: Dario Albarello, Vera D'Amico, Alessandro Rebez, Renata Rotondi, Gaetano Zonno 
 
 
2.2.1  Deliverables 
D6.1 Report on model validation procedures 
D6.2 Ranked time-independent PSHA validated on observed PGA (1979-2004) 
Contributions to Task 1.1 and Task 4.1 
 
2.2.2  Activity of UR in phase 2 
At the beginning of the second semester the RU provided hazard maps for the whole Italian territory 
and for a number of localities in the Ferrara and Parma provinces. Maps concern the maximum 
MCS macroseismic Intensity characterized by an exceedance probability not less than 10% in 50 
years, provided in the form of one estimate for each Italian Municipality (the main town only) and 
in the form of intensity values relative to the nodes of a regular grid covering the whole Italian 
territory. A first application was completed and discussed during the General Meeting held in 
Milano on 12ve Dec. 2012. New evaluations were provided in the present project by considering 
the new edition (2011) of the Italian DataBase of Macroseismic information DBMI11 and the 
relative Italian Epicentral Catalogue CPTI11. Beyond the estimate of reference intensity for any 
probability threshold and exposure time, it also allows evaluating hazard in terms of PGA and other 
Pseudo Spectral Ordinates. To this purpose, Intensity hazard curves are probabilistically combined 
with Intensity/Acceleration probabilistic relationships. In this way, PGA, PSA 0.3 s, 1.0 s, 2.0 s 
maps were obtained by considering the Intensity/Acceleration relationships provided by Faenza and 
Michelini (2010, 2011). The resulting hazard evaluations have been made available to the UR 
involved in the project and but were not uploaded in the repository of hazard maps of Italy till now.  
 
In the second semester activities were focused on the development of a comprehensive framework 
for developing and testing PSHA procedures.  
First of all, coherent theoretical framework was developed for the definition of  hazard curves 
representative of aleatory and epistemic uncertainty (comprehensive hazard curves). This 
theoretical frame is illustrated in details in the Deliverable 6.1. Basic elements of this procedure is 
the possibility to score PSHA models by combining ex-ante (logic-tree) and ex-post (empirical 
testing) protocols. In particular this last element is of major concern since it represents a new 
important contribution to hazard assessment. Several procedures exist on purpose and the most 
effective ones are based on likelihood estimates that also provide scores that can be directly used to 
provide comprehensive hazard estimates (see Deliverable 6.1 for details). This procedure, however, 
requires a preliminary selection of PSHA models compatible with observations. Thus, a preliminary 
test (counting test) is proposed to identify estimates that are incompatible with a set of  
control observations (see again Delivelable 6.1 for details).   
The above procedure has been tentatively applied to score hazard estimates available for Italy. The 
first step in this direction is the definition of a control data set for empirical scoring available hazard 
estimates. This piece of information is of basic importance to select stations active during the 
considered control period: what has to be warranted is continuity of observations during that time 
span, irrespective to the fact that registrations are actually present. After a first screening (with the 
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primary contribution of dr. Puglia by INGV-Milan), 143 stations where selected having an apparent 
time coverage of 30 years at least, starting since 1973. This very preliminary check, however, 
revealed that selection criteria were too optimistic. Actually, in many cases eventual temporary 
inactivation of the accelerometric station were not reported. Further inspections (with the primary 
contribution of dr. Gorini by Civil Protection Service) of  the available data (mostly in paper copy) 
revealed that in many cases, stations were inactivated for long periods and reactivated subsequently 
and equipped with new sensors. This new survey dramatically reduced the number of 
accelerometric stations operating for a long time interval. As a whole, a set of 76 stations only 
survived to the selection. In general, however, activity of these stations covers time intervals longer 
than 25 years. Furthermore these intervals do not overlap completely. To avoid possible biases, the 
time interval 1979-2004 (25 yrs) was finally selected where the number of stations active during the 
whole time interval is maximized. After this new selection, 72 stations survived and were 
considered for testing.  
Of great importance for the following analysis was detecting the possible presence of amplification 
effects induced by site configuration. It is worth noting, in fact, that PSHA procedures, mainly 
supply ground motion “forecasts” for reference soil configurations: flat rigid outcropping rocks or, 
in the terminology adopted by the Italian Seismic Code, “A”-“T1” configurations. Only a small 
fraction (12 out of 72) of selected accelerometric stations is actually compatible with “ideal” 
outcomes of the PSHA procedures. Thus, in order make the empirical comparison feasible, some 
corrections have to be applied to adapt “forecasts” to observations. On this purpose, the coefficients 
considered in Eurocode and National Seismic code have been considered.  
Only maximum PGA values collected in the time interval 1979-2004 were considered.  
Accelerometric registrations are available for 60 out of the 72 stations. In these cases, the maximum 
PGA value (among the two horizontal components) has been considered. In the case that no 
observation is reported the trigger threshold is considered (0.01g for earlier instruments). 
Observations cover the same time span ΔT and occurrences during this interval have been 
considered only. This implies that PSHA procedures providing time-dependent hazard estimates 
specifically developed for other time intervals cannot be considered for testing. This the analysis 
focused on time-independent estimates only that where reprocessed to provide hazard values 
relative to the same exposure time covered by the control data set (25 y).  
These resulting estimates were thus considered for testing. Four out the proposed PSHA procedures 
were considered in contrast with observations. A scoring was instead tentatively produced for the 
remaining ones. One of the major outcome of this analysis, beyond the specific scoring values 
obtained, was the observation that significant differences have been revealed among the models 
analysed, despite of the relatively small amount of control sites considered for testing.  
 
2.2.3 Problems and difficulties 
None 
 
 
2.2.4  Key publications  
Albarello D. and D’Amico V., 2013. Empirical testing of probabilistic seismic hazard models. 

Proceedings IX SIS CLADAG 2013 Meeting, Modena, 10-20 September 2013,  Extended 
abstract.  

Albarello D., D’Amico V. and Peruzza L., 2013. Scoring procedures for probabilistic seismic 
hazard assessment (PSHA): a preliminary application in the frame of the DPC-INGV-S2 
project (2012-2013). Atti del XXII Convegno Nazionale del GNGTS, Trieste, Submitted  
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2.3 UR3, UNIUD Leader S. Grimaz 

Observation of seismic damage, and consequences on macroseismic intensity assessment. 

Participants: Stefano Grimaz, Enrico Del Pin, Petra Malisan, Barazza Fausto, Di Cecca Mauro, 
Moretti Alberto, Tosolini Elia 
 
 
2.3.1 Deliverables 
D2.4 – Set of observations of cumulative damage on Emilia buildings (Grimaz Resp.) 
Annex: D2-4_ANX_UNIUD.kml 
 
2.3.2 Activity of UR in phase 2 
In the second phase of the Project RU3 has completed its work on the analysis of cumulative 
damages on structures, revealing the importance of identifying the presence of multiple earthquakes 
affecting a building. In the case of Emilia 2012 earthquakes, the fact of not considering the 
cumulative damage could lead to an error of one degree in the macroseismic intensity assigned to 
certain locations. Furthermore, the effects of the earthquakes in the near-field have been studied and 
analysed also for the documented cases in Emilia, underlying the importance of considering the 
effects of both vertical and horizontal seismic ground motion and also the effects of impulsive 
motion that can characterize the earthquakes in the epicentral area. 
 
 
2.3.3 Problems and difficulties 
The main difficulty of the Project was due to the absence of specific measures and photos on the 
features of objects (usually façade decorations, like stone balls or statues) upthrown from their 
original location because of the earthquake and the lack of specific observations on the 
characteristics of their original connection to the structure. These problems highlight the necessity 
to examine, after the future earthquakes, in a more detailed way (also with specific photos) the 
objects and the characteristics of the their potential trajectory from the initial location to the ground, 
in order to better study their motion and, as a consequence, the main characteristics of the seismic 
motion. 
 
2.3.4 Publications  
Grimaz S., Malisan P. Epicentral area effects and seismic hazard: a proposal for a multilayer 
hazard map. Submitted to Bollettino di Geofisica Teorica e Applicata on June 2013. 
 
Grimaz, S., 2012. Fenomeni near-field come effetti di sito? Un’ipotesi di lavoro che trova riscontri 
anche nelle osservazioni sul campo in occasione dei recenti terremoti distruttivi italiani. In: Atti del 
31° Convegno Nazionale GNGTS, Potenza, 20-22 Novembre 2012 (a cura di: Slejko D., Rebez, A., 
Albarello, D., Grimaz, S., Masi, A., Mucciarelli, M., Naso, G., Valensise, G.). ISBN: 978-88-
902101-2-9. 
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2.4 UR4, UNIURB  Leader R. Romeo 

Task 8 - Liquefaction  

Participants: Luca Lenti (IFSTTAR, Paris), Claudia Madiai and Johann Facciorusso (UniFI), 
Salvatore Martino (UniRoma1), Paola Monaco and Ferdinando Totani (UnivAQ), Dario Rinaldis 
(ENEA, Roma), Roberto Romeo (UniUrb).  
 
 
2.4.1 Deliverables 
Deliverable 8.1: Report on liquefaction phenomena and shaking causative levels, in the format of an 
executive summary of the activities carried out by the task and described in details in the attached 7 
annexes regarding the five main steps of the research: Geological Surveys (annex 1), In-situ and 
Laboratory Investigations (annex 2,3,4),  Geotechnical Modeling (annex 5), Seismic Input (annex 
6), Non-linear analyses (annex 7).     
 
2.4.2  Activity of RU in phase 2 
Most of the activities carried out in the second phase regarded the soil investigations subjected to 
liquefaction during the Emilia 2012 seismic sequence.  
The investigations performed consisted of in-situ Seismic Flat Dilatometer Tests (SDMT) aimed to 
characterize the soils’ stiffness and deformability and to derive the shear waves velocities along 
selected vertical profiles highlighted by the geological surveys carried out during the first phase. 
Another set of investigations consisted of one borehole e the collection of four soils samples 
analyzed through dynamic laboratory testing: cyclic triaxial tests, resonant column tests and 
undrained static triaxial tests. 
Deterministic analyses of the empirical methods for assessing the landslide susceptibility were 
carried out to derive the range of the causative seismic shaking of the triggered liquefaction 
phenomena, and dynamic analyses investigating the role of soil nonlinearity have been started.      
   
2.4.3 Problems and difficulties 
The investigations have required more time and efforts than the limited time frame of the research, 
due to technical and administrative drawbacks. 
 
2.4.4 Future developments 
The amount of data (in-situ and laboratory investigations) produced will require a longer period of 
time to be analyzed in depth and to come to light all the potentiality of their use. Moreover, the 
possibility to compare these analyses with other case-histories, such as the liquefaction effects 
induced by the 2011 Tohoku earthquake (Japan) and the 2011 Christchurch earthquake (New 
Zealand) through the net of scientific relationships established during the current research, would be 
beneficial for the deepening of the causative relationships between the seismic shaking and the 
ground failures.   
 
2.4.5  Key publications  
Fortunato, C., Martino, S., Prestininzi, A., Romeo, R.W. (2012). New release of the Italian 

catalogue of earthquake-induced ground failures (CEDIT) . It. Journal of Engineering 
Geology and Environment, 2(2012), 63-74, DOI: 10.4408/IJEGE.2012-02.O-05. Available at 
URL: http://www.ceri.uniroma1.it/cn/gis.jsp. 
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Martino, S., Prestininzi, A., Romeo, R.W. (2013). Earthquake-induced ground failures in Italy from 
a reviewed database. (submitted to Natural Hazards and Earth System Sciences). 

Romeo, R.W. (2012). Emilia (Italy) M5.9 earthquake on 20 may 2012: an unusual pattern of 
liquefaction. It. Journal of Engineering Geology and Environment, 2(2012), 75-84, DOI: 
10.4408/IJEGE.2012-02.O-06. 

Romeo, R.W., Facciorusso, J., Lenti, L., Madiai, C., Martino, S., Monaco, P., Rinaldis D., Totani, 
F. (2013). Soil liquefaction during the Emilia, 2012 seismic sequence: investigation and 
analysis. (submitted to XII IAEG Congress, Turin 2014). 
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2.5 UR5, Fondazione POLIMI  Leader E. Faccioli 

Progress in seismic hazard assessment in Italy, by alternative recurrence model and site-specific 
analyses 

Participants: E. Faccioli, R. Paolucci, M. Vanini, M. Villani, C. Smerzini 
 
 
2.5.1 Deliverables  
D1.1 – PSHA Repository (Resp. E. Faccioli) 100 % 
D4.1 – Site-specific hazard assessment in priority areas (Resp. S. Barani) 100 % 
Annex5 to D4.1 – From site specific hazard analysis to updated Po Plain SH maps  
  seismic hazard maps (Resp. E. Faccioli) 100 % 
 
2.5.2 Activity of RU in phase 2 
The release of Deliverable D1.1 represents the core of Task 1, together with the web repository 
created and downloadable at https://sites.google.com/site/ingvdpc2012progettos2/deliverables/d1-1.  
The goal of this activity was to provide an archive for results of Probabilistic Seismic Hazard 
Assessment (PSHA) in Italy, obtained at the national scale and documented in the scientific 
literature. The work started from the systematic collection of the products of that research (i.e. 
earthquake ground shaking maps, estimated in Italy for exposed rock conditions, and derived from 
the existing models of PSHA), and ended with the addition of the new results obtained in the 
current S2 project (i.e. newly developed rock-based and site-based hazard assessments in the 
priority areas of the Po Plain and Southern Apennines). 
Deliverable D4.1 includes all the work done in Task 4, summarizing the main findings contributed 
by each RU (Research Unit); Annex5 to this deliverable extensively illustrates and discusses all the 
research performed by the present RU.  
This research started with soil modeling and ground response analyses performed at different sites 
in the Po Plain, aimed at defining site amplification functions, through different approaches 
(NTC2008 norms, recorded data, 1D and 3D modeling). Then, specific hazard evaluations at the 
site scale were performed, by means of different methods, including a non-ergodic (i.e. “single site 
sigma”) approach. Finally, extension of the study to a regional scale was attempted, ending with the 
maps of ground shaking hazard on rock and surface soil conditions included in D1.1. 
In the framework of one of the approaches used for site specific PSHA (i.e. the “fully probabilistic 
site specific approach”), attention was addressed to the determination of site amplification functions 
conditioned to rock ground motion (CSAF), using observed spectral amplification functions from 
well instrumented and documented reference soil profiles: the Japanese Kik-net databank. Attention 
was also devoted to the quantification of the uncertainties introduced in analysis and to the way they 
contribute to the estimate of σ at the site. 
 
2.5.3  Problems and difficulties 
The RU activities were completed right on schedule, and no substantial problems have been 
encountered in the second phase.  
 
2.5.4  Key publications  
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Faccioli, E. (2013), Recent Evolution and Challenges in the Seismic Hazard Analysis of the Po 
Plain Region, Northern Italy, Bulletin of Earthquake Engineering, 11(1), pp. 5–33. 

Chen, L. and Faccioli E. (2013), Single-station standard deviation analysis of 2010–2012 strong-
motion data from the Canterbury region, New Zealand, Bulletin of Earthquake Engineering 
11(5), pp. 1617–1632. 

Barani, S., M. Villani, M. Vanini, G. di Capua, E. Faccioli, A. Rebez, D. Spallarossa, L.Martelli, A. 
Piccin, L. Peruzza (2013). Stime di soil hazard in Italia: analisi sito-dipendenti e valutazioni a 
scala regionale nell’ambito del progetto DPC-INGV S2 2012-2013. Congresso AIQUA 2013, 
Napoli, giugno 2013. 
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2.6 UR6, INGVRM Leader A. Akinci 
 

2.6A UR6, INGVRM Proposal n. 8 (Aybige Akinci) 

Improvement of the probabilistic seismic hazard assessment by taking into account uncertainties 
and ground-motion variability. 

Participants: Spagnuolo Elena, Lombardi Anna Maria, Bono Andrea, and D’Amico Sebastiano 
 
 
2.6A.1 Deliverables  

• Probabilistic Seismic Hazard Maps from new models in priority areas (time-independent 
and time-dependent) 

• Maps of the Coefficient of the Variation (COV) for several input parameter 
 
2.6A.2 Activity of UR in phase 2 
In the framework of S2-2012 DPC-INGV Project, “Constraining observations into Seismic 
Hazard”, Research Unit RU6-INGVRM produced the Probabilistic Seismic Hazard Maps (PSHM) 
for the Southern Apennines incorporating detailed knowledge of active faulting and tectonic rates in 
earthquake recurrence models and using the most innovative approaches and available databases. 
Time-independent and time-dependent probabilistic seismic hazard maps are calculated using the 
forecasting models respectively characterized by using Poisson and Brownian Passage Time (BPT) 
renewal models; results are presented for peak ground acceleration (PGA) and 1.0 Hz spectral 
acceleration (SA1) on rock having 81%, 10%, 5% and 2% probability of exceedence for a time 
period of 50 years starting in 2012 
(https://docs.google.com/file/d/0B60wsWaPpDL4SlFIUUVIa0lTVDg/edit?usp=sharing). 
We attempt to provide some uncertainty results on seismic hazard and discuss the seismic hazard 
variability for peak ground acceleration (PGA) in the Southern Italy. The uncertainty and 
parametric sensitivity are presented to quantify the impact of different models on ground-motion 
predictions using a Monte Carlo approach, based on the random balanced sampling by logic tree 
(Cramer et al., 1996, 2000; Lombardi et al., 2005). The results are synthesized in different maps: the 
overall uncertainty maps provide a confidence interval for the PGA and the parameter uncertainty 
maps determine the sensitivity of hazard assessment to variability of every logic tree branch. During 
the sensitivity analyses, RU6 collaborated with RU1 OGS-UNICH (Proposal 18, Pace) in order to 
improve the uncertainty analysis and to perform hazard calculations based on the several fault 
parameters (recurrence time, alpha value, maximum magnitude so on) provided by the RU1. 
We introduced a refined representation of the ground motion prediction, which constitute the central 
node of the probabilistic seismic hazard analyses (PSHA), to account for the azimuthal variations of 
the ground motion spatial distribution due to the rupture directivity. Our strategy is to modify a 
ground motion predictive equation (Boore and Atkinson, 2008) with the analytical model of 
Spudich and Chiou (2008) to improve and testing the PSHM (Spagnuolo et al. 2012) in Italy.  We 
have implemented and modified the USGS seismic hazard computer code 
(http://earthquake.usgs.gov/research/hazmaps/) adding the SC2008 factor to one of the NGA 
equations, the Boore and Atkinson (2008). The application to other GMPEs of the package (Akkar 
& Bommer, 2010; Bindi et al. 2012; Cauzzi and Faccioli, 2008) is also feasible but needs ad-hoc 
calibrations which are planned for a future activity. 
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2.6A.3 Problems and difficulties 
Because of the limited time available expecting collaborations regarding to data collections and 
detail discussions with other UR and project participants were not properly and sufficiently 
achieved during the project.   
 
2.6A.4 Key publications  
The final results released by this study can be found at the web site address:  

https://sites.google.com/site/ingvdpc2012progettos2/deliverables/d5_2. 
Spagnuolo, E., Akinci, A., and Herrero, A. 2013. Effects of the rupture directivity on the  
Probabilistic Seismic Hazard Maps in the Southern Apennines, Italy Il 32° Convegno GNGTS, 19-

21 November, Trieste, Italy. 
Akinci, A., Pace, B., and Lombardi, A. M. 2013. A Monte Carlo Approach in Estimating  
Uncertainties for Seismic Hazard Assessment in the Southern Italy AGU Fall Meeting, 1814545, 9-

13 December, San Francisco, USA. 
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2.6B  UR6, INGVRM Proposal n. 27+56 (Giuseppe Di Capua) 

Local seismic hazard assessments at regional level, based on geology at different scales. 

Participants: Giuseppe Di Capua, Andrea Piccin, Silvia Peppoloni, Gabriele Tarabusi, Marco 
Amanti, Carlo Cipolloni, Giovanni Conte, Gennaro Maria Monti 
 
 
2.6B.1 Deliverables 
 
D2.1 - Lithoseismic maps (digital format) at scale 1:50,000 or less, for priority areas. 
Development of a methodology to elaborate information from the geological database for the 
1:50,000 Geological Map of Italy (CARtografia Geologica, CARG), to produce maps of lithotypes 
considered homogeneous in their average seismic response and finally to draw site classification 
maps based on the NTC site categories (2008 Italian Technical Regulations for Construction: NTC, 
2008). Two lithoseismic maps drawn for test areas, derived from CARG sheets “Modena” and 
“Udine”.  Comparison of the results obtained for the same test areas when the site classification 
map based on NTC site categories is derived from 1:100,000 versus 1:50,000 scale CARG maps. 
The site classification maps are the result of an empirical correlation grid between lithotypes and 
NTC site categories, which uses in addition to the geolithological description of each lithotype, their 
geological ages and some descriptive attributes derived from the geological formations. 
Annex 7 to D4.1- Site-specific hazard assessment in priority areas.  
Seismic amplification map for some regions and test areas in the Northern Italy, on the base of the 
site classification map of Italy at 1:100,000 (Lombardia, Emilia-Romagna, Veneto and Friuli 
Venezia Giulia) and 1:50,000 scale (test areas: “Modena” and “Udine” CARG sheets) has been 
obtained. 
D4.1- Site-specific hazard assessment in priority areas (contribution to this deliverable: Barani 
resp.): Annexes 1, 2, 3, 4. 
31 seismo-stratigraphic models for 1D and 2D seismic response analyses have been built, for the 
Lombardia region (Soncino, CR) and Emilia Romagna region (Mirandola, MO; Casaglia, FE; Po 
River banks). 
 
2.6B.2 Activity of UR in phase 2 
This sub-RU has worked on geological data for several areas and at different scales. 
At a local scale, a large amount of information heterogeneous by type, origin, detail and quality of 
the data, has been collected. Data collection for specific areas in Lombardia and Emilia Romagna 
regions has continued after the phase 1 and new seismo-stratigraphic models for seismic response 
analyses has been prepared. In particular, Soncino (CR – Lombardia region): a third geological 
sections has been drawn, after the two ones prepared in the phase 1. The study has been carried out 
in collaboration with the Lombardia Region (Dr. A. Piccin); Casaglia (FE – Emilia Romagna 
region): reconstruction of the seismo-stratigraphic model to bedrock made on the basis of the data 
of a cross hole seismic test that provides, down to depths of 150 m, accurate stratigraphy and 
dynamical soil parameters, based on the direct determination of seismic wave velocities; Po river 
banks (Emilia Romagna region): 18 seismo-stratigraphic models have been reconstructed from 
geognostic and geophysical surveys performed by Regione Emilia-Romagna, in 2011-2012 years, 
along the over 90 km of the Po river banks from Boretto (RE) to Cologna (FE). The models have 
been built only where a cross hole or a down hole test was available (down to depths ranging from 
29 to 72 meters), providing accurate stratigraphy and dynamical soil parameters, based on the direct 
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determination of seismic wave velocities. Data has been provided by Dr. Luca Martelli (Emilia 
Romagna region). 
 
At a regional scale, two lithoseismic maps derived from geological database of CARG sheets (at 
1:50,000 scale) has been drawn for the test areas of Udine (Friuli Venezia Giulia region) and 
Modena (Emilia Romagna region), in collaboration with ISPRA – Geological Survey of Italy, based 
on a specific methodology developed in this project. 
Moreover, in collaboration with the RU OGS Trieste (Rebez), site classification maps at 1:100,000 
(for Lombardia, Emilia Romagna, Veneto and Friuli Venezia Giulia regions – Northern Italy)  and 
1:50,000 (for test areas of Udine – Friuli Venezia Giulia – and Modena – Emilia Romagna) based 
on the NTC site categories have been used to calculate NTC amplification factors on a grid of 0.02° 
step. 
 
2.6B.3 Problems and difficulties 
Main difficulties were related to data elaboration for several areas, at different scales, that had 
different quality, and the need to obtain subsoil models with a homogeneous level of detail. 
 
2.6B.4 Future development 
The use of CARG database (from geological maps at 1:50,000) to derive lithoseismic maps permits 
to improve the site classification at a regional scale to obtain site-specific seismic hazard maps, 
respect to those from geological maps at 1:100,000, due to a better definition of data for Quaternary 
units. Data elaboration through the methodology developed for two test areas could give excellent 
results in terms of site classification for many areas of Italy.  
 
2.6B.5 Publications  
Barani S., Vanini M., Faccioli E., Paolucci R., Smerzini C., Villani M., Di Capua G., Tarabusi G., 

Barnaba C., Spallarossa D., Rebez A., Martelli L., Piccin A., Rosselli S., Peruzza L. (2013). 
Soil hazard assessment in Italy: site-specific and regional-scale estimates within the 
framework of the DPC-INGV S2 2012-2013 Project. 32° Convegno Gruppo Nazionale 
Geofisica della Terra Solida - GNGTS, 19-21 Novembre, Trieste. 

Barani S., Villani M., Vanini M., Di Capua G., Faccioli E., Rebez A., Spallarossa D., Martelli L., 
Piccin A. and Peruzza L. (2013). Stime di soil hazard in Italia: analisi sito-dipendenti e 
valutazioni a scala regionale nell’ambito del progetto DPC-INGV S2 2012-2013. In 
Miscellanea INGV N. 19, Riassunti del Congresso AIQUA 2013 “L’ambiente Marino 
Costiero del Mediterraneo oggi e nel recente passato geologico. Conoscere per comprendere”, 
Napoli 19-21 giugno, ISSN 2039-6651. 

Rebez A., Di Capua G., Santulin M. Tamaro A. (2013). Seismic amplification map for some areas 
in the Northern Italy. Communication submitted to 32° GNGTS 2013, 19-21 November 2103, 
Trieste. 
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2.6C  UR6, INGVRM Proposal n. 7 (Patrizia Tosi) 

Amplification map of macroseismic intensity in the Po Plain. 

Participants: Patrizia Tosi, Valerio De Rubeis, Paola Sbarra 
 
 
2.6C.1  Deliverables 
Deliverable D2.5 – Amplification/deamplification maps from macroseismic questionnaires. 
 
2.6C.2  Activity of UR in phase 2 
The data base of intensity values referred to the municipalities presented in phase 1 has been revised 
in order to select a subset of homogeneous data. Only earthquakes with magnitude M≥3.9 were 
retained, obtaining 5479 MCS intensity values and the new coefficients of PROBIT statistical 
model have been calculated, in the frame of the collaboration with Bergamo University. The 
intensity residuals values and their associated probabilities were obtained through the difference 
between the observed intensities and the values calculated using the attenuation given by PROBIT 
model. The final amplification/deamplification map shows the standardized intensity residuals 
combined for all considered earthquakes. The map evidences the areas where the macroseismic 
intensity observed was respectively greater or smaller than the expected one. The analysis has been 
completed by a validation test through the comparison of intensity values assigned using the 
procedures of “haisentitoilterremoto” with the intensity assessed by QUEST expert team in the 
epicentral area of 20 May 2012 Padana earthquake. Finally the macroseismic microzonation of 
Milano City has been attempted, localizing questionnaires at the street scale. 
 
2.6C.3  Problems and difficulties 
The analysis of questionnaires localized at the street scale for Milano City has been conducted using 
questionnaires reporting effects of the Padana mainshock only, due to the impossibility to find an 
efficient software, at a reasonable price, capable to convert a huge amount of address records into 
geographical coordinates. The obtained map of microzonation is thus based only on one earthquake 
and, for a reliable result, further confirmation coming from different data sets is needed.   
The detailed analysis of epicentral area of Padana mainshock has been conducted giving the 
macroseismic field, whereas  the analysis of amplification and deamplification at a local scale was 
not possible due to the anisotropy of the field and to the difficulty in modeling the source effect. 
 
2.6C.4  Key publications 
Ferrari C., M. Cameletti, V. De Rubeis, and P. Tosi (2013), An ordered probit model for seismic 

intensity data, Abstract of presentation of 59th ISI World Statistics Congress, 25-30 August 
2013, Hong Kong, 2013 (http://www.statistics.gov.hk/wsc/CPS011-P5-A.pdf). 

Sbarra P., P. Tosi, and V. De Rubeis (2013), How observer conditions impact earthquake 
perception, Seismol. Res. Lett., submitted. 

 
2.6C.5  Development 
The amplification/deamplification map has been constructed considering residuals of all medium-
high earthquakes. An interesting development of the analysis is the separation of the influence of 
the source location. Waves coming from earthquakes located at a considerable depth, propagate into 
deep structures that should condition the macroseismic field. Focusing in particular on Po Plain, we 
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propose to separate the effects of deep earthquakes located either in the plain and in the Apennine 
Chain from the contribution of shallow events.  
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2.6D  UR6, INGVRM Proposal n. 37 (Massimo Crescimbene) 

The perception of seismic risk: survey on selected areas 

Participants: Massimo Crescimbene (INGV-RM), Federica La Longa (INGV-RM), Nicola 
Alessandro Pino (INGV-NA), Romano Camassi (INGV-BO), Loredana Cerbara (CNR-IRPPS) 
Cristiana Crescimbene (CNR-IRPPS, Laura Peruzza (INOGS) 
 
 
2.6D.1 Deliverables 

D. # Deliverable Responsible % 
1. Seismic risk perception 
test 

UR 6 - Crescimbene 100% 

2. Risk perception data UR 6 - Crescimbene 100% 

D2.6 Report on risk 
perception 

3. Guidelines for 
communicating the risk 

UR 6 - Crescimbene 50% 

 
2.6D.2 Activity of UR in phase 2 
 
2.6D.2.1   The test 
In the second phase of the project the test was completed. The whole test consists of an informative 
part and seven sections respectively dedicated to: 
1. Hazard 
2. Vulnerability (home and workplace) 
3. Exposed value (with reference to territory perception) 
4. Perception of institutions and people  
5. Earthquake perception in general 
6. Risk information and their sources 
7. Comparison between earthquake and other natural hazards 
 
Informative data include: region, province, municipality of residence, data compilation, age, sex, 
place of birth, nationality, marital status, children, household composition, presence of disabled 
person in the household, level of education, employment. 
Assigned to each factor there is a certain set of scales (e.g. opposite adjectives such as unexpected-
expected) to which it is possible to assign a score from 1 to 7, Likert scale. Each factor is introduced 
by a question associated to the scales.  
The complete test can be viewed at:  http://www.terremototest.it. 
 
2.6D.2.2   The survey 
The seismic risk perception survey began on 22 January 2013 and it is still underway. 
This seismic risk perception test (www.terremototest.it) has been spread through the social network, 
the web pages of regional, provincial, and municipal websites and on local online newspapers. The 
diffusion of the test was deliberately conducted through generalist locations, avoiding the 
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specialized or official sites of the sector (Department of Civil Protection, INGV, OGS, universities, 
etc..) in order to limit the bias of educated/oriented samples.  
The priority areas for investigation, as indicated in the Framework Agreement 2012-2021 – 
Appendix C, are the Po Valley and the Southern Apennines, but the survey has been extended to 
include all the Italian regions. In relation to the targets of project S2-2012, data collection and 
analysis will be limited to forms compiled till July 2013. 
 
During dissemination campaign have been obtained positive results in two areas. In the Verona’s 
province thanks to the attention given to our initiative by an important local newspaper (L’Arena of 
Verona) which published in homepage the link to terremototest. L’Arena renewed the invitation to 
complete the test in the print edition every Sunday. Dissemination by L’Arena newspaper has 
allowed us to collect over 2,200 tests.  
The same results have been obtained, although to a lesser extent, in Tuscany, where over 600 test 
has been collected. This Region has been affected by a seismic sequence started in 2013 January. 
As a result of these seismic events La Repubblica of Florence published the link to terremototest in 
the daily news related to the earthquake. 
 
2.6D.2.3   Data collection 
In the period 22 January - 25 July 2013, 5,585 tests were compiled. Data collection can be viewed 
at deliverable D2.6 (https://sites.google.com/site/ingvdpc2012progettos2/deliverables/d2_6 ). 
 
2.6D.3 Problems and difficulties 
It was not possible to attach the survey information campaign on the seismic risk "Io non Rischio" 
achieved in the month of October 2012 but it is going to be done in the information campaign 2013. 
 
2.6D.5 Key publications  
Web site: http://www.terremototest.it 
Deliverable D2.6: https://sites.google.com/site/ingvdpc2012progettos2/deliverables/d2_6 
 
Oral presentation: Crescimbene M. , La Longa F. , Camassi R. , Pino N.A. , Peruzza L. : Data on 

Seismic Risk Perception in Italy. FIST Geoitalia 2013 – Pisa 16-18 Settembre 2013  
(http://www.dst.unipi.it/geoitalia2013/BECong_01/sessione_programma_geoitalia.php?sessio
ne2=51) 

 
Poster: Convegno finale dei Progetti Sismologici DPC-INGV, Roma, 25-26 Settembre 2013. 
 
Test online:  
http://www.terremototest.it  
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2.7 UR 7, INGVMI  Leader F. Pacor 

GMPE and site effects on macroseismic intensity 

Participants:Pacor F., Pessina V., Luzi L., Puglia R., Massa M., Lovati S., Franceschina G., 
Augliera P., Sudati D., D’Amico Maria, in cooperation with Bindi D. (GFZ)    
 
 
2.7.1  Deliverables 
DELIVERABLE RESPONSIBLE %PROGRESS 
D2.3 – Strong motion parameters of selected 
events (update the national database ITACA 
v1.1), revised GMPE  

Pacor Francesca 100% 

D3.1 – Local site amplification effects of 
intensity: a selected bibliography 

Pessina Vera 100% 

 
2.7.2  Activity of UR in phase 2 
The UR7-INGV Milano participates to tasks T2 – New observation and T3 – Conversions, with the 
general aim of providing observed data to be used as fundamental benchmark to perform 
comparative estimates with hazard analysis. The activity concerns two different research lines: 1) 
the exploration of strong motion data recorded in Italy up to 2012 and 2) the problem of  site effect 
from intensities data. 
 
Line 1 - Strong motion data 
In the second phase of the Project, two activities are carried out: 
1) updating the Italian strong motion database ITACA 1.0, including strong motion data from 2008 
up to February 2011 and through the revision of metadata. The new version of ITACA  1.1 
(http://itaca.mi.ingv.it/ItacaNet/) was published on July, 2013.  
It contains about 4700 three-component waveforms, mainly acquired by  DPC through the 
Accelerometric National Network (RAN), from 1000 events and about 500 recording stations. With 
respect to Itaca 1.0, the structure and web interface have been modified in order to follow  
international standards and to make the database more flexible to host data from other countries 
than Italy. 
2) Calibration of a regional ground motion prediction equations (GMPEs) for northen Italy, based 
on  a qualified strong-motion dataset for northern Italy after the 2012 Emilia seismic sequence, 
compiled during the first phase. This set of new GMPEs, valid  the magnitude range 4–6.4, 
distances up to 200 km and hypocentral depth within 30 km,   improves the existing attenuation 
equation derived for northern Italy, however it should be used with some recommendations, since 
the compiled North Italy data set is characterized by an unbalanced number of recordings (majority 
of thrust or reverse style of faulting, class A and B sites at large distance and C1 sites at short 
distances). As a consequence, the GMPEs derived in this study are proposed to evaluate the PGA 
and spectral ordinates in the Po plain area especially for very deep soft sites (C1 class) and thrust 
faults 
 
Line 2 – Site effects and macroseismic data 
During the second phase of the project the bibliographic collection of studies on macroseismic data 
and site effects was implemented.  
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The list of contributions considering typical geologic conditions or morphological features able to 
amplify the expected level of seismic shaking was increased and, in addition, cases of 
amplifications due to source and path effects were added. 
 
2.7.3  Problems and difficulties 
One of the critical point of the Italian strong motion dataset is that recording stations are poorly 
characterized and the site classification can assigned only through qualitative information 
(geological map). This limits the applicability of dataset, especially for engineering analysis and 
microzonation study.  The maintenance and development of strong motion database is a difficult 
task without should be require permanent funded structures, including technical and scientific 
expertise. This is not only to adapt the database to the most up-to-date technologies of data 
acquisition and storage, but also to improve the quantity and quality of information on the seismic 
events and recording stations. 
In the future, the development and long-term support  of ITACA will be also related to the success 
European  Initiatives as EPOS, that has as objective the Integration of the existing national and 
trans-national research infrastructures to increase access and use of the multidisciplinary data 
recorded by the solid Earth monitoring networks. 
 
2.7.4  Key publications  
 
L. Luzi, F. Pacor, G. Ameri, R. Puglia, P. Burrato, M. Massa, P. Augliera, G.Franceschina, S. 

Lovati, and R Castro (2013).  Overview on the Strong-Motion Data Recorded during the 
May–June 2012 Emilia Seismic Sequence, Seismological Research Letters, 84, 4, 629 – 644.  

Raul R. Castro; Francesca Pacor; Rodolfo Puglia; Gabriele Ameri; Jean Letort; Marco Massa; Lucia 
Luzi (2013). The 2012 May 20 and 29, Emilia earthquakes (Northern Italy) and the main 
aftershocks: S-wave attenuation, acceleration source functions and site effects, Geophysical 
Journal Internationa; doi: 10.1093/gji/ggt245 

 
Web site: http://itaca.mi.ingv.it/ItacaNet/  
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2.8 UR 8, UNIGE  Leader S. Barani 

Soil-hazard, modeling and validation 

Participants: Simone Barani, Daniele Spallarossa, Gabriele Ferretti, Roberto De Ferrari, Marco 
Pasta 
 
The objective of Task 4 of the S2-2012 research project, “Constraining OBservations into Seismic 
hazard” funded by Dipartimento di Protezione Civile (DPC), is the site-specific seismic hazard 
assessment at some sites (or areas) located in the Po Plain. Specifically, research efforts will focus 
on the area stricken by the May-June 2012 Emilia seismic sequence.  
 UR 8 coordinated the activities and final report performed by the Task4 Working Group. 
 
2.8.1  Deliverables 
D4.1 – Site-specific hazard assessment in priority areas (Resp. S. Barani) 100 % 
Annex6 to D4.1 – Site-specific PSHA with non-linear soil effects 100 % 
 
2.8.2  Activity of UR in phase 2 
The main activity of the UR GE during the second phase of the project included: 

1. ground response analysis through 1D numerical simulations for the sites of Casaglia and 
Soncino 

2. definition of probabilistic soil response functions via regression analysis 
3. site-specific hazard estimates by applying the Bazzurro & Cornell method (2004a and 

2004b) based on convolution 
4. comparison of probabilistic site-specific hazard estimates with estimates obtained from the 

application of alternative approaches (these estimates were provided by other URs within 
the framework of the same project)    

 
Here, we give a very brief description of each activity. A detailed presentation can be found in the 
deliverable of the Task 4 Working Group “D4.1 – Site-specific hazard assessment in priority areas” 
(https://sites.google.com/site/ingvdpc2012progettos2/deliverables).  
Ground response analyses were carried out by accounting for the uncertainties in the soil properties 
through Monte Carlo randomization. Specifically, each uncertain parameter was treated as a random 
variable whose value was varied randomly within a specific range. Results from the ground 
response study were then used to define probabilistic soil response functions that predict soil 
amplification as a function of the spectral acceleration on rock. The soil response functions were 
convolved with the rock hazard curves relative to each site investigated to assess the soil hazard. 
Finally, our estimates were compared to those provided by other URs within the same project. 
Methods and results are presented and discussed in the deliverable mentioned above (D4.1) and in 
Annex 6 of the same deliverable.   

 
References 
Bazzurro, P., Cornell, C. A., 2004a. Ground-motion amplification in nonlinear soil sites with uncertain properties. 

Bulletin of the Seismological Society of America, 94: 2090-2109. 
Bazzurro, P., Cornell, C. A., 2004b: Nonlinear soil-site effects in probabilistic seismic-hazard analysis. Bulletin of the 

Seismological Society of America, 94: 2110-2123. 
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2.8.3 Problems and difficulties 
 No particular problems were encountered during the second phase of the project.  
 
2.8.4  Key publications  
Barani S., M. Massa, S. Lovati and D. Spallarossa, 2013, “Topographic and ground motion 

prediction equations: influence on seismic hazard and implications for seismic design”, 
submitted to Geophysical Journal International. 

Barani S., R. De Ferrari and G. Ferretti, 2013, “Influence of soil modeling uncertainties on site 
response”, Earthquake Spectra, in print. 

Barani S., D. Spallarossa, P. Bazzurro and F. Pelli, 2013, “The multiple facets of probabilistic 
seismic hazard analysis: a review of probabilistic approaches to the assessment of different 
hazards caused by earthquakes”, Bollettino di Geofisica Teorica e Applicata, in print. 

Massa M., S. Barani and S. Lovati, 2013, “Overview of topographic effects based on experimental 
observations: meaning, causes and possible interpretations”, accepted for publication on 
Geophysical Journal International. 

 
2.8.5 Future developments 
Future developments may concern the application and validation of site-specific methods to other 
test areas characterized by higher hazard levels on rock and possibly affected by different site 
effects, such as topographic and basin effects. Results of Task 4 may then be extended to all of Italy 
(or other priority areas) to produce national soil hazard maps. For instance, the Bazzurro and 
Cornell method, although “very” site-specific, could be applied to target soil columns as those 
assumed to define the abaci in the Level 2 microzonation.  
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ANNEX 1 
Agenda of S2-Project (taken from https://sites.google.com/site/ingvdpc2012progettos2/calendar) 
 
dom 1 lug 2012 
Tutto il giorno AVVIO PROGETTI DPC-INGV2012 
mer 18 lug 2012 
Tutto il giorno kickoff RU5 PoliMI 
mer 1 ago 2012 
Tutto il giorno FIRMA contratti 
mer 8 ago 2012 
Tutto il giorno kickoff RU1 Rebez 
mer 29 ago 2012 
Tutto il giorno kickoff RU8 UNIGE 
mer 5 set 2012 
14:00 kickoff RU6 INGVRM 
Dove: Via XXIV Maggio Roma 
Descrizione: attività Di Capua / Crescimbene 
gio 6 set 2012 
09:00 kickoff RU6 INGVRM 
Dove: Via di Vigna Murata 
Descrizione: Attività Akinci / Tosi 
ven 7 set 2012 
11:00 kickoff RU1 Visini 
Videochiamata: Partecipa alla videochiamata 
Dove: skype TS-Chieti 
Chi: Laura Peruzza, francesco.visini@unich.it, bruno.pace@unich.it 
mer 12 set 2012 
13:00 kickoff RU3 UNIUD 
Dove: sede CRS Via Treviso, 55 Cussignacco 
Chi: stefano.grimaz@uniud.it, Laura Peruzza 
gio 13 set 2012 
10:00 kickoff RU1 OGS Barnaba 
ven 14 set 2012 
10:00 kickoff RU7 INGVMI 
Videochiamata: Partecipa alla videochiamata 
Dove: riunione skype 
Chi: francesca.pacor@mi.ingv.it, Laura Peruzza 
gio 20 set 2012 
10:30 kickoff RU4 UNIURB 
Dove: Roma, La Sapienza 
Descrizione: 
L'agenda del meeting sarà pertanto la seguente: 1) Illustrazionesintetica del 
progetto S2 e del programma della UR4-Liquefazione eScuotibilità 2) Definizione dell'iter 
metodologico e dei relativiincarichi di lavoro 3) Selezione delle aree di test e definizione delle 
indagini e/o prove da effettuare 4) Scadenze e deliverables. 
lun 1 ott 2012 
Tutto il giorno RIunione TASK 4 
Dove: BOLOGNA 
Descrizione: in via di definizione 
mer 17 ott 2012 
10:00 kickoff RU2 UNISI 
Dove: skype 
Chi: dario.albarello@unisi.it, Laura Peruzza 
mar 20 nov 2012 
18:30 CdP Sismologico 
Dove: Potenza c/o sede GNGTS 
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Descrizione: 
Riunione del Comitato dei Progetti Sismologici con stato di avanzamentodi S1, S2 e 
S3 (intervento dei rispettivi direttori) 
mer 12 dic 2012 
09:30 S2 midterm meeting 
Dove: Milano, Piazza Leonardo da Vinci 32 
Descrizione: 
Riunione plenaria progetto S2. Predisposizione rendiconti semestrali,pianificazione 
lavori congiunti 
dom 16 dic 2012 
Tutto il giorno RENDICONTAZIONE UR 
Dove: Sedi URs 
Descrizione: 
Termine per l'invio della rendicontazione SCIENTIFICA del primosemestre alla 
direzione 
lun 31 dic 2012 
Tutto il giorno CHIUSURA 1 semestre 
Descrizione: Rendiconto scientifico 1 
gio 31 gen 2013 
Tutto il giorno Approvazione Rendiconti 1 
lun 4 mar 2013 
11:00 skype briefing UNIGE 
Dove: Trieste-Genova 
Descrizione: Punto della situazione del Task 4 
mer 20 mar 2013 
Tutto il giorno PSHA Validation meeting 
Dove: OGS, Sgonico 
Descrizione: 
Informal meeting on testing and validation of seismic hazard results.Peruzza, 
Schorlemmer, Clements, Mak, Albarello 
gio 21 mar 2013 
Tutto il giorno OGS seminars on b-value (V3) and testability (S2) 
mer 27 mar 2013 
10:00 briefing OGS 
Dove: Sgonico 
Descrizione: Briefing with UR Barnaba on observables to be delivered 
mar 9 apr 2013 
09:30 skype briefing INGVMI 
Dove: Trieste-Milano 
Descrizione: Briefing with Pessina on the report of site effects from macroseismicdata 
mer 17 apr 2013 
Tutto il giorno CdP-S 
mer 8 mag 2013 
11:30 Seminari INGV Sismicità indotta 
Dove: INGV Roma, Via di VIgna Murata 
Descrizione: 
Giornata di Seminari INGV con interventi di Davide Scrocca, EnricoPriolo, Marco 
Mucciarelli, Vincenzo Convertito, Thomas Braun, LuigiImprota (o Luisa Valoroso) 
mer 22 mag 2013 
Tutto il giorno Workshop 
Dove: CNR, Roma Piazzale Aldo Moro, 1 
Descrizione: 
Workshop DPC - CNR-IGAG "Strategie di mitigazione del rischio sismico.La 
microzonazione sismica 2008-2013: esperienze, risultati eapplicazioni" 
gio 23 mag 2013 
Tutto il giorno Workshop 
Dove: CNR, Roma Piazzale Aldo Moro, 1 
Descrizione: 
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Workshop DPC - CNR-IGAG "Strategie di mitigazione del rischio sismico.La 
microzonazione sismica 2008-2013: esperienze, risultati eapplicazioni" 
mer 19 giu 2013 
Tutto il giorno AIQUA 2013 
Dove: Napoli 
Descrizione: 
Sessione “Pericolosità sismica e vulcanica” al congresso AIQUA 2013,scadenza 
abstract 8 maggio 
gio 20 giu 2013 
Tutto il giorno AIQUA 2013 
Dove: Napoli 
Descrizione: 
Sessione “Pericolosità sismica e vulcanica” al congresso AIQUA 2013,scadenza 
abstract 8 maggio 
ven 21 giu 2013 
Tutto il giorno AIQUA 2013 
Dove: Napoli 
Descrizione: 
Sessione “Pericolosità sismica e vulcanica” al congresso AIQUA 2013,scadenza 
abstract 8 maggio 
dom 30 giu 2013 
Tutto il giorno Deadline postponed 
Descrizione: 
I termini di consegna dei rendiconti scientifici sono stati modificatia seguito di 
ritardi nelle erogazioni finanziarie, e richieste diDirettori e Comitati dei Progetti Sismologici e 
Vulcanologici. La nuovascadenza passa al 30 settembre 
Tutto il giorno Rilascio Deliverable 
Dove: sito web del progetto 
Descrizione: Pubblicazione del D1.1 sul sito del progetto. Vai alla PaginaDeliverable, D1.1 
lun 15 lug 2013 
Tutto il giorno Rendiconti Finali UR - postponed 
Descrizione: La rendicontazione finale di UR viene spostata al 15 settembre 
Tutto il giorno Rilascio Deliverables 
Descrizione: 
Pubblicazione sul sito web del progetto di vari deliverables. Vai allapagina 
Deliverables. 
mar 30 lug 2013 
Tutto il giorno Rilascio Deliverables 
Descrizione: Pubblicazione sul sito del progetto di vari deliverables. Vai allapagina relativa 
mer 31 lug 2013 
Tutto il giorno Rendiconto finale Progetto-postponed 
Descrizione: La rendicontazione finale del progetto viene spostata al 30 settembre 
ven 30 ago 2013 
Tutto il giorno Rilascio Deliverables 
Descrizione: 
Publbicazione sul sito del progetto degli ultimi deliverables previsti.Vai alla pagina 
relativa 
mer 25 set 2013 
Tutto il giorno Convegno Progetti Sismologici 
Dove: Roma, Via Napoli 36 
Descrizione: 
Convegno finale Progetti Sismologici DPC-INGV 2012-2013 centroconvegni "Carte 
Geografiche" 
gio 26 set 2013 
Tutto il giorno Convegno Progetti Sismologici 
Dove: Roma, Via Napoli 36 
Descrizione: 
Convegno finale Progetti Sismologici DPC-INGV 2012-2013 centroconvegni "Carte 
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Geografiche" 
lun 30 set 2013 
Tutto il giorno CHIUSURA PROGETTI 
Descrizione: 
In data 17.06.2013, il Capo del Dipartimento della Protezione Civile haconcesso la 
proroga ai progetti di ricerca relativi all'Allegato Cdella Convenzione DPC-INGV. Questo significa 
che le attività di ricercarelative ai progetti si chiuderanno il 30.09.2013 e non più il30.06.2013. 
Entro questa data dovranno essere redatti i rapporticonclusivi a cura delle UR e dei Direttori di 
Progetto ed avrà luogo ilconvegno conclusivo delle attività. Da un punto di vista amministrativo 
il 30.09.2013 è anche la data limite per la imputabilità delle spese eper la scadenza relativa a 
borse e assegni di ricerca. Larendicontazione finanziaria conclusiva dovrà essere inviata dalle 
URentro il 30.11.2013, per consentire l'effettivo pagamento delle speseeffettuate entro il 
30.09.2013. da messaggio del Responsabile diProgramma, Dott. Giuseppe Di Capua 
Tutto il giorno Limite spese personale 
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ANNEX 2 
 
Stralcio dal programma definitivo del Convegno Progetti Sismologici, Roma 25-26 Settembre 2013  
 
15:25-15:40 Peruzza L. Introduzione al Progetto S2 
15:40-15:55 Faccioli E, Vanini M. D1.1 - PSHA repository 
15:55-16:00 Barnaba C, Laurenzano G., Moratto L., Vuan A. D2.2 - Amplification factor for sample sites 
inside priority area “Po Plain” 
16:00-16:05 Pacor F., Luzi L., Puglia R., D’Amico M., Bindi D. 
D2.3 - Strong motion parameters of selected events (update the National database ITACA v1.1), revised 
GMPE 
16:05-16:10 Grimaz S., Fausto, Del Pin E., Di Cecca M., Malisan P., Moretti A., Tosolini E. D2.4 - Set of 
observations of cumulative damage on Emilia buildings 
16:10-16:15 Tosi P., Sbarra P., De Rubeis V. D2.5 - Amplification/deamplification maps from macroseismic 
questionnaires 
16:15-16:20 Crescimbene M., LaLonga F.,Camassi R.,Pino A.N. D2.6 - Report on risk perception 
16:20-16:25 Pessina V. D3.1 - Local site amplification effects of intensity: a selected bibliography 
16:25-16:30 Pace B., Visini F., Peruzza L. D5.1 - Numerical simulation of earthquake recurrence time for 
selected fault 
16:30-17:00 coffee-break - visita posters 
17:00-17:15 Barani S.(coord.) e Task 4 Working Group) D4.1 - Site-specific hazard assessment in priority 
areas 
17:15-17:30 Faccioli E., Vanini M., Villani M., Paolucci R., Smerzini D4.1 - From site specific hazard 
analysis to updated Po Plain seismic hazard maps 
17:30-17:45 Akinci A., Spagnuolo E., Lombardi A.M., D’Amico M., Bono A. D5.2 - Valutazione della 
Pericolosità Sismica nell’Appennino Meridionale: incertezze, nuovi dati e modelli 
17:45-18:00 Albarello D., D’Amico A., Peruzza L. D6.1-6.2 - Validazione delle stime di hazard 
18:00-18:15 Mucciarelli M., Priolo E., Laurenzano G. D7.1 - Best practices in monitoring and seismic 
hazard assessment of underground natural gas storage 
18:15-18:30 Romeo R. (coord.) e Task 8 Working Group, Monaco 
P. D8.1 - Liquefaction phenomena and shaking causative levels 
18:30-19:00 presiede Peruzza L. Discussione Progetto S2 
Poster session 
D2.2 Barnaba C, Laurenzano G., Moratto L.,Vuan A.  
Amplification factor for sample sites inside priority area “Po Plain” 
D2.3 Pacor F., Luzi, Puglia, D’Amico, Russo, Bindi  
Overview on Italian strong motion data based on ITACA 1.1 
D2.5 Tosi P., Sbarra P, De Rubeis V.  
Amplification/deamplification maps from macroseismic questionnaires 
D2.6 Crescimbene M., La Longa F., Camassi R., Pino N.A., Cerbara L., Crescimbene C. 
Data on seismic risk perception in Italy 
D5.1 Pace B., Visini F., Peruzza L.  
Numerical simulation of earthquake recurrence time for selected fault 


