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Outline of the talk 
 
q  CSEP in Italy: where we are now.  

q  The current OEF implementation in Italy  

q  From OEF to OELF  

q  Future planned CSEP/OEF developments and 
challenges  



CSEP in Italy  

§   August 1, 2009, a CSEP experiment in 
Italy started (ended July 31, 2014) 

§  EU testing center is at ETH Zurich 

§  First testing region in EU is Italy  

§  18 five-ten years forecasting models 
have been submitted (M 5+) 

§  5 three-months models (M 4+) 

§  5 one-day models (M 4+) 



CSEP in Italy: where we are now?  

q   The experiment started on August 1, 2009, and it is ended on July 31, 
2014.  

q  The official catalog is available until Dec 31, 2012 (Emilia earthquakes 
& legal issues)  

q  The testing center at ETH in Zurich are running the forecasts until 
Dec. 31, 2012 in order to get some preliminary results.  

q  The interest about the experiment was initially biased towards long-
term models (RELM-like), but due to the need to test OEF models, the 
interest shifted towards the shorter forecasting time intervals.   

q  We plan to work on the testing phase since this fall (some results for the 
next SCEC meeting!)   
 



The current OEF implementation in Italy 



Evolution of the weekly probability with time for the selected area: updated every day or after a M3.5+ 
Presently available at the Department of Civil Protection for internal evaluation 

Current OEF implementation in Italy    



Philosophy of OEF_Italy system (a.k.a. Cassandra): 
transparency, reproducibility and testability. 
 
This philosophy fits well the ICEF requirements because it guarantees that 
the scientific information delivered is authoritative, timely and in a 
proper format 
 
q  Authoritativeness  is given by the stakeholders (we need to convince them) 
q  Timely means continuously (sporadic forecasts imply that the hazard/risk 
do not change when the forecasts is not delivered; overlapping with the 
decision-making) 
q  Proper format means quantitative. Only quantitative forecasts can be used 
for a rational decision making and allow citizens to compare the occurrence of 
different events.  

It respects the hazard/risk separation principle and it facilitates the 
definition of justifiable protocols for the decision making 

Current OEF implementation in Italy    



Each model is 
weighted according to 
its forecasting 
performances (it is also 
possible to estimate the 
epistemic uncertainties) 

- To date, only earthquake clustering 
models are used. 
- We consider only models that are 
submitted to at least one CSEP experiment 
(CSEP liaison)   

Current OEF implementation in Italy    

ENSEMBLE forecasting model.  
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Elaborazione: aprile 2004

(riferimento: Ordinanza PCM del 28 aprile 2006 n.3519, All.1b) 

espressa in termini di accelerazione massima del suolo
con probabilità di eccedenza del 10% in 50 anni

riferita a suoli rigidi (Vs  > 800 m/s; cat.A, punto 3.2.1 del D.M. 14.09.2005)30
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From OEF to OELF 
(a joint effort CPS and RELUIS)   



Risk reduction is made on risk assessment, not on hazard 
(except for the building code)  
 
q  We link OEF output with the estimation of vulnerability and exposed value 

to calculate the expected loss using different metrics, such as the 
expected number of collapsed buildings, displaced residents, injuries, and 
fatalities (a joint effort of CPS and RELUIS). NOTE: we respect the hazard/
risk principle (CPS estimates only the hazard); presently, we estimate the 
risk, but we are not engaged in managing it. 

q  We found that the orders of magnitude increase in the hazard reflects in a 
comparable increase of the risk 

q  We found that “small earthquake probabilities” are sometimes linked to an 
intolerable Individual Risk of Death (IRD) 

(Marzocchi, Iervolino, Giorgio, Falcone, 2015, SRL in press) 

From OEF to OELF (are the earthquake probabilities too low?)  



From OEF to OELF (are the earthquake probabilities too low?)  

≈1/250 



Acceptable IRD 

It may be misleading asking if the probability of large earthquake is too small; it is the related risk that 
can be acceptable or not 

From OEF to OELF (are the earthquake probabilities too low?)  



Future CSEP/OEF developments in Italy and challenges 



q  The CSEP forecasts are for 1-day and 3-months. OEF is using 1-week, 
and we probably will go for other time windows (medium-term 
forecasts), depending on the stakeholders requirements.   

q  Comparing CSEP/OEF results using the official and the real-time 
catalog. 

q  Need to testing ensemble models.  

q  Need to strengthen the testing phase (maybe a major restyling is 
needed; panel discussion on epistemic uncertainty)  

 
q  The CSEP/OEF/OELF communication issue  

Future CSEP/OEF developments and challenges in Italy    



The end!


