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“Calibration, Validation, and Utilization of 3D Ground—motion Simulations
for Seismic Hazard Analysis, with example application to New Zealand”

Brendon Bradley, University of Canterbury

Earthquake-induced ground motion simulation is rapidly being adopted in research, and
increasingly considered in practice, for probabilistic seismic hazard analysis. Despite the
potential of these simulation methods, many challenges remain for the consistent and
uniform application as well as advancing their prediction accuracy and precision. This lecture
provides an overview of efforts to validate such methods, as well as on-going challenges with
modelling more of the salient physics that is qualitatively understood, but has been elusive to
quantitively model in a practical manner with desired accuracy. The central role of validation
to quantify predictive capability is emphasised, as well as the treatment of parametric and
modelling uncertainty in simulations, and the manner in which these emerging simulations can
be combined with conventional empirically-based ground motion models for seismic hazard
analysis.

Bio - Brendon Bradley

Brendon is a Professor of Earthquake Engineering at the University
of Canterbury, New Zealand. His areas of research interest include
engineering seismology, strong ground motion prediction, seismic
response analysis of structural and geotechnical systems, and seismic
performance and loss estimation methods. He obtained his BE(Hons)
in 2007 and PhD in 2009. He was a co-developer of QuakeCoRE: The
New Zealand Centre for Earthquake Resilience in 2016, serving initially
as its Deputy Director (2016-2018), and presently as Director (since
2016). He is an editorial board member for Earthquake Spectra and
the Bulletin of the NZ Society of Earthquake Engineering. He is an author of the textbook
“Seismic Hazard and Risk Analysis” published by Cambridge University Press. His research has
been published in over 160 journal articles and more than 350 conference contributions. He has
received several accolades, including, the 2014 Shamsher Prakash Foundation Research Award;
2015 TC203 Young Researcher Award; 2015 EERI Shah Innovation Prize; 2016 ASCE Norman
Medal; 2016 New Zealand Prime Minister’s Emerging Scientist Prize; 2021 ISSMGE Bright Spark
Lecture; and 2023 University of Canterbury Research Medal. In 2022 he was elected as a Fellow
of the Royal Society of New Zealand.
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