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Presentation outline
- GEM’s achievements during the first
implementation phase
- Way forward:
-

Reproducibility and quality assurance in the development
of the model

-

Testing and evaluation

GEM in a nutshell
GEM: a non-profit foundation supported by public
and private organisations.
Goals:
1. Create a global DB of hazard and risk models
2. Provide open datasets and tools for hazard and risk
modelling including T&E
3. Promote the development of collaborative and
open hazard and risk models
– Results of the first phase released in January 2015
http://platform.openquake.org
– GEM is currently in its second phase which will
terminate in 2018

1st phase main results
- OpenQuake-engine: GEM’s hazard and risk
calculation engine
-

About 60 GMPEs for different TRs

-

Two main (interchangeable) calculation workflows

- Toolkits for the preparation of hazard and risk
models
- Analysed the testability of common components of
hazard models and started test activities
- Built a database of open hazard models taken from
the scientific community (harmonised using a
common format/data model and compatible with
the OQ-engine)
- Sponsored the creation of global datasets by
international scientific consortia

GEM database of hazard models

Upcoming models:
- South America
- East African Rift

- USGS 2014
- Japan 2014

- New Zealand
- Switzerland
- Italy

Goals of the second phase
- Maintain datasets
- Continue the development of tools
- Reach global coverage and add most recent models
- Create a consensual knowledge of models in the
GEM database
- Promote construction of open models accompanied
by information on the processes and methodologies
used for their development
- Hazard models testing

Models should be open and reproducible …

Reproducibility
is the ability of an entire experiment or study to be
replicated, either by the researcher or by someone else
working independently. It is one of the main principles of
the scientific method and relies on ceteris paribus (other
things being equal).
http://en.wikipedia.org/wiki/Reproducibility

Models should be open and reproducible …
- Reproducibility means:
-

All the datasets used for the construction of the model are
openly accessible

-

All the methods and tools used to process the basic
information and build the model are openly accessible

-

The model building process must be documented in the
most comprehensive way possible

-

The PSHA input model must be openly accessible

-

The software used for calculation must be openly
accessible

- Reproducibility of a hazard model is a prerequisite
for testing and evaluating it
- Hazard models nowadays are for a vast majority
irreproducible

‘Sanity’ checks* and quality assurance
Quality assurance (QA) is a process aiming at decreasing
the possibility of making mistakes or introducing defects
during the production process.
Why is QA important in hazard analysis?
– Seismic hazard results have a strong societal impact
– SHA is complex and therefore prone to errors
– QA is a formal process to ensure that a study (or project) fits
the purpose

QA should cover all the components of a PSHA analysis
i.e. model building phase as well as computation.

* Sanity checks include retrospective tested as used in CSEP

Testing & Evaluation
- Since its inception GEM recognised the importance
of testing hazard (and risk) models with the creation
of an ad-hoc team
- Methodologies as well as feasibility for testing
hazard models (or some of their components) have
been analysed and in some case implemented (e.g.
see following presentation)
- It’s time to leverage on this experiences and move
forward having clear goals and without omitting
difficulties (e.g. Field, 2015)
-

Testing existing models

-

Developing simple models but more easily testable (since
their construction is fully controlled)

Testing & Evaluation: source model
- It’s the component that can be included more easily
in a prospective testing also using the experience
constructed within CSEP
- Challenging points:
-

Duration of the test Vs. recurrence interval

-

Finite ruptures Vs. epicentral locations

-

Potential lack of consistency between the earthquake
catalogue used for the characterisation of seismicity
occurrence (or of part of it)

Testing & Evaluation: ground motion model
Testing this component in the short term is probably
not feasible due to the difficulties of systematizing the
testing process
-

Strong motion information is only partly accessible

-

Not all the strong motion information is accessible right
after an earthquake

The testing of hazard results suffer of the same
problem!

Conclusions
- Illustrated GEM’s main achievements and
development directions
- Openness, reproducibility and testability of models
are part of current GEM’s goals
- Hazard models in
many parts of the
world are not
issued regularly, and
more in general a
retrospective analysis
of a model is rarely
done (Field, 2015)
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