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OQ - beyond tailor to fit
Working with the OQ Engine for
site-specific, national and regional 
hazard assessment 
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• ETH Zurich - Swiss Seismological Service

• GEM1 hazard team

• In House Expertise

• GSHAP legacy (Giardini et al 1999)

• First Regional Projects: SHARE (Europe) and 
EMME (Middle East)

• First National Model: Seismic Hazard Model

• PEGASUS/PRP Project  (P. L. A. Renault et al 
2014) 

to begin with

0.
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First steps: Regional Hazard Models
The 2013 European Seismic Hazard Model (Woessner et al 2015) 
1st Regional Hazard Model Computed with OpenQuake (v.07beta)  

! 3 source models
! 960 End-Branches
! 12 Intensity Measure Types
! 7 Return Periods [50 to 10000Years]
! Mean, Median and Four Quantile
! 130 000 sites

‣ Hazard Maps: 504
‣ Hazard Curves: 9.36 mil
‣ Uniform Hazard Spectra: 

5.46mil 

Europe [EUR] - 2013
The latest European hazard model, 
created within the EU funded SHARE 
project (EU FP7 Grant)

The ESC-SESAME unified hazard model 
for the European-Mediterranean region 
Jimenez et al (1999)
Unity Model: Unified seismogenic source model
One Attenuation model: Ambraseys 1996, 
Musson 1999, Papaioanou and Papazachos 1999
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First steps: Regional Hazard Models
The 2013 European Seismic Hazard Model (Woessner et al 2015) 
1st Regional Hazard Model Computed with OpenQuake (v.07beta) 
‣ Iterative development process
‒Tailor the models
‒Add features to OpenQuake

! 3 source models
! 960 End-Branches
! 12 Intensity Measure Types
! 7 Return Periods [50 to 10000Years]
! Mean, Median and Four Quantile
! 130 000 sites
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Hardware Limitations

Software Limitations

Model Complexity

Today | This runs in few hours 
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Iterative development process - Handling Requirements
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Key features: Library of the Ground Motion Models 

- First set of GMPEs implemented in OQ hazard library (ESHM13, NGA WEST, European & Global GMPEs)
- Establish the testing framework for GMPEs implementation
- GEM Science Tools (GSIM - toolkit, Weatherill et al 2015)

Mw=4.5

Mw=5.5

Mw=6.5

Mw=7.5

Then: 24 GMPEs
Now: 130 GMMs
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Key features: Library of the Ground Motion Models 
The 2020 European Seismic Hazard Map: Regional Backbone Model (Weatherill et al 2020)
- OQ Hazard libraries - GSIM Trellis Plots

Multiple GMPEs                           Regional Backbone Models.                               Trellis Plots
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The 2015 Swiss Hazard Model (Wiemer et al 2015)
- OQ Hazard libraries - Complex Ground Motion model, stochastic and adjusted empirical ground motion models 
- Vs30-kappa and small magnitude adjustments
- Single station sigma
- Extending Ground Motion Models (2014) 

Key features: Library of the Ground Motion Models 

Wiemer et al 2015
Edwards et al 2015
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2015 Swiss Hazard Model  (Wiemer et al 2015)
- 5 seismogenic source model | 36 GMPEs | ~ 1M End-Branches | 100K sampled 

Computational time: 65h - 100k Sampling | full output , no post processing | 48CPUs - 256Gb RAM

Key features: Modelling Uncertainties 
‣ OpenQuake offers two methods for processing the logic tree:
‒ Monte Carlo Sampling: useful in case of large logic trees (e.g. LT containing uncorrelated uncertainties on seismic sources)
‒ Path Enumeration: useful in case of small logic trees (e.g. LT including few GMPEs, correlated uncertainties)



the OpenQuake 10 year anniversary| webinar 22nd of October 2020

Key features: Modelling Uncertainties 
‣ OpenQuake offers two methods for processing the logic tree:

‒ Monte Carlo Sampling: useful in case of large logic trees (e.g. LT containing uncorrelated uncertainties on seismic sources)
‒ Path Enumeration: useful in case of small logic trees (e.g. LT including few GMPEs, correlated uncertainties) 

No more need to define inputs for each logic tree path and run calculation in a batch and to post-process the results of different 
realisations 

Douglas et al 2015
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Key features: Continuous Update and Integration 

Michele Simionato OQ Lead Architect
https://docs.openquake.org/oq-engine/advanced/index.html
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• OpenQuake - A Game Changer 

• Continuous improvement, facilitates evolution of 
models and tools

• Outstanding support for developing and 
implementing - hazard & risk models & tools 

• GEM - excellent community engagement and 
support

Take Away Message

Transparent 
Adaptable

Maintained
Customisable

Scalable
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To many researchers and scientists contributing to the development of the regional and national models

THANK YOU!
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GEM’s IT Team, present and past members: Daniele Viganò, Lars Butler, Muharem Hrnjadovic, 
Anton Gritsey, John Tarter

GEM Secretariat, present and past members: John Schneider, Rui Pinho, Anselm Smolka, Helen 
Crowley

SED-ETH Zurich : Domenico Giardini, Stefan Wiemer, Florian Haslinger 

Congratulation! 
THANK YOU!

GEM’s hazard team past and present members: Marco Pagani, Damiano Monelli, Graeme Weatherill, Valerio Poggi


