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Recapitulation

* Motivation

Empirical

i Median prediction Bradley (2010)
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Ground motion Bradley 2018

* Previous significant uses of uncertainty:
* QuakeCoRE Cybershake
* SCEC

* Many sensitivity studies (eg Razafindrakoto)
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Parameter Sensitivity Study

Phase O: Previous Work

- -43°

e Case study
e Christchurch 22" Feb 2011

* Multiple realisations:
* 5 source parameters
e Perturbations = median + 1o

‘Christchurch Earthquake
Fault Projection
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Fault width (km), F,, 8 [6.8, 9.2]
Rupture velocity, V,,, 0.8V, [0.725Vs, 0.875Vs]
Stress parameter (MPa), Ao 5 [4.207, 5.943]
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Parameter Sensitivity Study

Phase O: Previous Work

* With residual analysis

DFHS Fault width [—
Hypocentre x DFHS
Stress parameter = [N X
Magnitude [ 1] x X \
Rupture velocityl T ] } F
CACS Observation
x CACS x =
x I X I
X ] X |
x [ — x [ —
X [
v CBGS ] x
I3 = x g CBGS CoEE—
L - —
5 [ x = x s —
! — " & < [
Increasing
CeCeT souree o - ccec x
site " B x ] I—
distance % == % |
" x I—
CMHS " == CMHS x _—
x ] X
x |:- Peak ground " il
acc, PGA x o— pSA 10s
OB O O M simren 0% 08 —08 -06 -04 —02 00 02 04 06 08
- IN(IM) - In(IM_sim, ref)



Phase 1: Preliminary Results



Small Mag Canterbury Study

* Mw 3.5-5 events in Canterbury

Magnitude, M, 020205 truncated normal
Rupture velocity, V,,, 0.8V, 0.725553:53875\/5 uniform
5 0:0.3
Stress parameter (MPa), Ao o —, - truncated lognormal

* 100 Monte Carlo realisations



Results

Single realisation
Response Spectra forAn: ASHS

* 1 Event:
* Banks Peninsula
* Mw 4.9 107
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Results

ASHS CACS CBGS
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Results

 Observation
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In Progress

e Percentiles
e EDF

* Fimiay
° an

* mixed-effects
regression

e Systematic biases in
site, path, source
contributions

* |nitial o for
parametric uncert.
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Thank you!
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