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European - Seismic Hazard Models 
 - Evolution in Time 
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Objectives 
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GMPE Workshop 
Data and Source 

Model Preparation 
Workshop 

1st Draft Model 
March 2012 

2nd Draft Model 
Sept. 2012 

3rd Draft Model 
November 2012 

External Data 
Collection 

 June 

2009 

External Experts Feedback 

SHARE Participants 

Update Datasets 
Review Source Models 
Assign GMPEs weights 

Revise Source 
Models 
Assign final 
weights 

Model Development 
Elicitation procedure 
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Seismic 
Source  
Models 

 
 
 
 
 
 
 
Twelve IMTs 
PGA:SA(0.1s):SA
(4s) 

Mean 
Median 
Quantile 

ESHM13 at a Glance 

~ 130 000 
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The 2013 European Seismic Hazard Model: 
Milestones 
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HARMONIZED DATASETS: 
EARTHQUAKE 

CATALOGUE 

	

Stucchi et al., 2012 
Grünthal et al., 2012 
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Milestones 
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BALKAN REGION: 
EARTHQUAKE 

CATALOGUE 

	 1
0

 

Milestones 



ELABORATION OF MAPS FOR CLIMATIC AND SEISMIC ACTIONS 
FOR STRUCTURAL DESIGN IN THE BALKAN REGION 

27-28 October 2015, Zagreb 

1ST EUROPEAN ACTIVE FAULS DATABASE 

	

1
1

 

Milestones 
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BALKAN REGION: ACTIVE FAULS DATABASE 

	

1
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Milestones 
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OTHER HARMONIZED DATABASE: 

• TECTONICS 
• COMPLETNESS 

	

	

1
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Milestones 
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1
4

 

OTHER HARMONIZED DATABASE: 

• MAXIMUM 
MAGNITUDE 

Milestones 
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OTHER HARMONIZED DATABASE: 

• SUBDUCTION 
• VRANCEA DEEP SEISMICITY 

Milestones 
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PAN-
EUROPEAN 

STRONG 
MOTION 

DATABASE 

1
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Milestones 
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Ground Motion  
Models Selection 

Delavaud et al., 2012 
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Are Source 

Model 

Fault  Source 

Model 

SEIFA Model 

Handling Uncertainties 
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Seismic Area Sources 
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Active Faults 
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Smooth Seismicity  
(SEIFA Model) 
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STATE-OF-THE-ART 
SEISMIC SOURCE 
REPRESENTATION 

2
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Milestones 
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Standardized I/O Files 
Milestones 
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NEW 
EUROPEAN 

SEISMIC 
HAZARD 

MAP 

2
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Milestones 
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The 2013 European Seismic Hazard Model: 

Output 
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European Facilities 

for Earthquake   

Hazard and Risk 

Availability 
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Quantiles PGA Maps RP 475yrs 
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Hazard Curves 
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Uniform Hazard Spectra 
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Disaggregation 
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Regional Variation in Spectral Shape 

Amplification Factor F0 

(Current EC8 = 2.5) 
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Regional Variation in Spectral Shape 

Constant 
Acceleration 
Corner Period (TB) 
(Current EC8: 
  0.15s – Type 1 
  0.05 – Type 2) 
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Regional Variation in Spectral Shape 

Constant 
Velocity Corner 
Period (TC) 
(Current EC8 = 
  0.4 s – Type 1 
  0 .25 – Type 2) 
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Regional Variation in Spectral Shape 

Constant 
Displacement 
Corner Period 
(TD) 
(Currently EC8: 
 2.0 s – Type 1 
 1.2 s – Type 2)  
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ESHM13 Design Spectra  
General Trends 

General narrowing of constant 
acceleration part of the spectrum 

Slight 
flattening of 
spectrum 
(reduction in 
F0) in more 
active regions 

TD shifting toward longer periods 
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“k-value”: Usage and 
Implications 
“At most sites the annual rate of exceedance, H(agR), of the reference peak 
ground acceleration agR may be taken to vary with agR as:  

H(agR ) ~ k0 agR
-k,  

with the value of the exponent k depending on seismicity, but being generally 
of the order of 3”  

• Allows for scaling to different performance levels 
and adjustment of the importance factor 

• Fixed  to 3! 

• Over what return periods is this approximation 
valid? 
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“k-value”: Usage and 
Implications 



k-value Across Europe 

K-value fit to Peak Ground 
Acceleration (PGA) 

K-value fit to  1-second Spectral 
Acceleration 
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Summary 

• SHARE Project successfully delivered a pan-European 
Model 

• Compilation of harmonized databases of all 
parameters required for PSHA 

• Adoption of rigorous, standardized procedures in all 
steps of the process  

• Full accounting of epistemic uncertainties for model 
components and hazard results  

• Full transparency and open availability of all data, 
results, and methods 

• Multidisciplinary approach, relying on input from all 
branches of earthquake science and engineering 

• Ensured the definition of proper output specifications 
relevant for Ec 8 
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ESHM13 – Pathway to Eurocode 

• Improvement and Acceptance of ESHM13 

• Investigation of factors causing differences 
between ESHM13 and existing models 

• Updates and improvements at local level – further 
contribution from local scientists 

• Revision and Version Control 

• Application in local/regional risk studies 

• Comparison with losses from previous models 



ELABORATION OF MAPS FOR CLIMATIC AND SEISMIC ACTIONS 
FOR STRUCTURAL DESIGN IN THE BALKAN REGION 

27-28 October 2015, Zagreb 

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

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

• National Annexes 

• Zonation is country specific 
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Thank you! 


