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The 2013 European Seismic 
Hazard Map  
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The 2013 European 
Seismic Hazard Map 
is not  an European 
Seismic Zonation   

ÅSeismic Zones have to be defined at 
the country level by : legislators , 
engineers, practitioners  

ÅNational Annexes  

ÅZonation is country specific  
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Outline  

ÅOverview of the SHARE Project  

 

ÅThe new European Seismic Hazard Model (the 2013 
ESHM) elements:  

ÅDatasets  

ÅSeismic sources  

ÅGround Motion  

ÅOutput  

ÅThe 2013 ESH feedback to EC8  
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SHARE Project: Overview  
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GSHAP  

[1996]  

SESAME  

[2003 ]  SHARE  
[2013]  

European Seismic Hazard 
Models ïThe Evolution  
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SHARE Project: 2009 to 2013  

ÅCollaborative Effort  

ÅHarmonize hazard assessment 
across national borders  

ÅOn data level, modelling level 
and procedural level  

ÅCreate a community -based 
time - independent (rock) 
reference hazard model for the 
Euro -Mediterranean region  

ÅKeep close connection to 
engineering requirements of 
EC8  and its future revision  	
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Engineering Requirements  
ÅSeismic Hazard Maps for six mean return periods: 

50 ï 100 ï 475 ï 975 ï 2475 ï 5000  

ÅHazard curves and Uniform Hazard Spectra  

ÅDisaggregation  

ÅMean, Median and Quantile  

(5%, 15%, 85%,95%)  
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Collaborative Framework  
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Regional Integration  and 
Cooperation  

ÅRegional Harmonization and Integration:  

ÅEarthquake Hazard Model for Middle East -  EMME  

ÅEarthquake Hazard Model for Central Asia ï EMCA  
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Transparency  

ÅAll steps of the seismic hazard assessment have 
to be:  

ÅValidated  

ÅBenchmarked  

ÅReproducible  
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Availability  

European Facility for Earthquake Hazard and Risk:  
www.efehr.org  
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Target  
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Stability  

1. Provide assurance that the numerical 
hazard results will be stable for  the next 
years  (5 -10 years)  

2. Unless significant new seismic information, 
which could occur at any time, calls for a 
major revision  
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The  2013  -  European  
Seismic  Hazard  Model  -  

ESHM 13 :  Datasets  
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Datasets Harmonization  

Map of Major Tectonic 
features  
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Datasets Harmonization  

	

Homogeneous 
Earthquake 
Catalogue  

Stucchi  et al., 2012  
Grünthal  et al., 2012  
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Datasets Harmonization  

Map of 
Seismogenic 

Faul ts  

Basili  et al (2013)  
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Datasets Harmonization  
Map of 

Seismogenic 
Faul ts  

In Balkans  

Basili  et al (2013)  

More than 68,000 
kilometers representing 

about 1200 mapped active 
faults were compiled in the 
new European Database of 

Seismogenic Faults.  
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Datasets Harmonization  

	

Maximum Magnitude  
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Datasets Harmonization  

Maximum Magnitude  
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Datasets Harmonization  

Ground Motion 
Datasets  
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Mw - Rrup  scatters of ground motions in terms of EC8 site 
categories  

Å  EC8-A records display a gap 
between 5.0<Mw<6.0.  

Å  Mw-Rrup  scatters of EC8 -B 
and EC8 -C records have 
similar distributions for 
3.5 <Mw<8.0 and Rrup >10 
km  

 

Å  EC8-D records are loosely 
distributed between 10 
km< Rrup <200 km with a 
shift towards larger distances 
for large magnitude records.  
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ESHM13: Main Elements  
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Elements of Probabilistic 
Seismic Hazard  
ÅEarthquake Rate Forecasts:  

ÅArea Source  

ÅFault Source  

ÅSmoothed Seismicity  

 

 

 

ÅGround Motion Models  

ÅExpert Elicitation  

ÅData Driven  
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Uncertainties: Logic Tree  
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Elements of Probabilistic 
Seismic Hazard  
ÅEarthquake Rupture Forecasts:  

ÅArea Source  

ÅFault Source  

ÅSmoothed Seismicity  
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Area Source Assumptions  

ÅSources depict zones of equal seismic activity 
that is distributed homogeneously within the zone  

ÅDelineation can be based on  

ÅLarge scale tectonics  

ÅGeology  

ÅGeomorphology  

ÅSeismicity  

ÅCombinations  

ÅCritical points:  

ÅZonation is generally based on expert opinion  

ÅPolygons usually are not characterized with an 
uncertainty  
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Area Source Model  
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Earthquake Rates Estimation  

Å Maximum Likelihood Estimate (Aki, 1965)  

Å Extension to time -varying completeness 
(Weichert , 1980, Kijko , 2012)  

Å Penalized Maximum Likelihood (PML) 
method ( Johnstons , 1994; Coppersmith, 
2011)  

Å Bayesian procedure  

Å Prior for b -value needed  

Å Considers completeness - time history  

Å Treat sparse data  

Å Developed and used in CEUS for NPPs  
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Activity Rates ï Uncertainty 
Range  

Å Uncertainty sources:  

Å Spare earthquake data  

Å Completeness assessment  

Å Statistics :  

Å Entire catalog: more than 30000 events  

Å De-clustered catalog: 13919 events  

Å De-clustered and complete catalog: > 8600  

Å 45 %  (or 196) of areal zones with NÒ10 events  
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Faults + Background Sources  

ÅBackground zone:  

Å Includes an entire fault network or system  

ÅWithin one zone, all fault sources are completely 
identified!  

ÅPolygons cannot cut across a fault  

ÅSeismicity is generated by the mapped faults  

ÅEntire accumulated moment is released 
seismically!  
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Earthquake Rates from Geologic Info  
ÅKey parameters  

ÅSlip rate  

ÅFault source length and aspect ratio  

ÅMaximum magnitude  

 

ÅAssumption that fault slips entirely seismically  
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Anderson & Luco , 1983; Bungum , 2007  


