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Summary

The use of probabilistic seismic hazard analysis (PSHA) as a means of quantifying the likelihood of exceeding levels of strong
shaking at a site is widespread, and applications span a range of sectors in industry and society. Given the breadth of
applications, seismic hazard modellers are often confronted with a need to demonstrate consistency between their models and
observations of ground motion across a region. Though testing and validation of a probabilistic seismic hazard curve at a single
site is not feasible with the limited time window of direct and indirect ground motion measures, clear and practical precedents
can be found in the literature for quantitative comparisons of seismic hazard models and data when applied at larger regional
scales. Here, observed exceedances of ground motion across many sites can provide a means to calculate the fit of models to
data for return periods of engineering relevance. Implementation of existing methods in the literature can be challenging,
however, owing to the complexities of modern seismic hazard models, limitations of the observed data, and a lack of available
and transparent tools. The deliverable looks in detail at how we can quantitatively compare seismic hazard models for a region
and how we can assess whether they are consistent with observed ground motions. This effort has lead to the development of
PyPSHATest, an open-source Python toolkit for quantitative model-to-model and model-to-observation comparison
probabilistic seismic hazard results (https://gitlab.pam-retd.fr/openmetis/pypshatest). The software features various modules for
comparisons, both at the level of the components of a seismic hazard model and the outputs. We address the challenges in
compiling data sets for comparison of hazard models against observed ground motions to data, focusing on the issue of
observational completeness and how we can make inferences from the available data to fill in the gaps and thus ensure more
robust comparisons. PyPSHATest is explained in detail and its usage illustrated using a real-world case study application to
compare two existing PSHA models covering the territory of metropolitan France: Drouet et al. (2020) and the 2020 European
Seismic Hazard Model (Danciu et al., 2021). These are initially contrasted against each other, using novel metrics to quantify
the model-to-model divergence in distributions of seismogenic sources and resulting exceedance of ground motion. Then using
a specially compile...
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