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1. Introduction 4. Uncertainty Results for a Single Event
From the simulated ground motions, IMs were generated and compared with observational
data, as shown in Figure 4. The simulation realisations generate a range of ground motions for

each record.

Ground motion models are used to predict intensity measures (IM) from seismic events, and
are part of the probabilistic seismic hazard framework used for earthquake engineering
design. Over recent years there has been a trend towards developing site-specific physics-

based ground motion simulation models, however, these models do not yet explicitly (A) L Lo-2] B) ]
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these probabilistic distributions will provide a more reliable prediction of possible ground T a
motions. Figure 1 illustrates an example of a deterministic and probabilistic response spectra. )
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eriod (s) eriod (5) In order to assess the ground motion simulation results for all events and all sites at once, the

Figure 1: The response spectra for event 3591999 (M, 4.9, Godley Head) and normalised residual (Z,) of all records can be used. Z, is as calculated using Equation 1.
station CSHS observation and simulation. (A) Ground motion simulation are

inherently deterministic. (B) But with explicit uncertainty incorporation they IM, is the ground motion observation for a single IM
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produce intensity measure realisations, with an IM distribution and sigma. p Oln 1M, IM_. _are the simulated ground motions for a single IM
2. Earthquake Events and Simulation Method Z, can be interpreted such that the simulations are unbiased if the average Z; is equal to zero.
This study provides an initial examination of parameter and model uncertainty in a New Furthermore, the target standard deviation for Z is 1.

Zealand ground motion simulation model, by simulating multiple event realisations with .
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Figure 5: The normalised residual for all records across a number of intensity
measures. These results show that for most events and sites at all intensity
measures, more uncertainty is required, as |o,,| > 1.
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= 122 28 L three component results for all pSA intensity measures and all ground motion records.
Figure 2: Map of the Canterbury region with the 148 event and 42 station
locations considered in this study. Apij= InIMypsij — I IMgip i (2) A is the residual for a given realisation,
Ar=a+ 6, + b, + 6. (3) eventand intensity measure.
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Figure 3: Uncertainty distributions used for parameter perturbations, selected site amplification model, the velocity model’s shear wave velocities, and kappa-0. It is
representing 3700 simulations. The selected uncertainties are associated with: also planned to make further refinements to the current model’s anelastic attenuation

rupture velocity ratio, magnitude, the Brune stress parameter, path duration,

) ] ) ) . ) uncertainty. Further variance analysis will also be undertaken to ascertain the performance of
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the uncertainties that are included, in order to make adjustments where required.



