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Motivation

2Bradley

ν(Sa>z)	=	Σ RateiP(Sa(T)>z|Mi,Ri,..)



Background	Validation	Work

• Median	input	parameters	for	
validation

• Small	and	large	magnitude	
events

• Comparisons	w/	GMPEs
• Residual	analysis
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Lee	et	al.	(2018)

Validation	of	GM	Sim	w/o	
Modelling	Uncertainty

• February	22	&	September	4	
events

• Perturbations	to	Mw,	A,	Ti,	Δσ,	
κ

• Mw	and	Δσ dominant	for	
between	event	residuals

Razafindrakoto et	al.	(2017)

Pilot	Study	on	Source	
Modelling	Sensitivity
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Method	– High	Level

• Sources	of	uncertainty:	
• Source	model,	crustal	velocity	model,	site	modelling

• Using	FF	sim.	and	data,	identify	dominant	model	
params
• Using	small	Mw	events,	vary	source	parameters	à
IM	variability
• Provides	insight	into	source,	path	site	model	
uncertainty
• Quantify	σ using	residuals
• Identify	variability	for	future	events
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Method	- Detailed
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Identify	source	
parameters

Select	prior	distributions	
for	parameter	uncertainty

Run	simulations,	and	
calculate	IM	posterior	

distributions	

Calculate	total	residual	
for	each	earthquake	and	

site	

Tornado	plots	to	identify	
dominant	source	params.
Monte	Carlo	simulations

Partition	residual	using	
mixed	effect	regression

Calculate	component	and	
total	standard	deviation

Repeat	with	parameter	
variability	for	future	

events

Use	weighted	logic	tree	
approach	for	model	

uncertainties	



Key	Source	Parameters	- LF
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Source	Parameter	&	Uncertainty

Rise	time	

Slip	spatial	correlation	lengths	

Graves	and	Pitarka 2010

Magnitude	
Hypocentre	location

Average	rupture	velocity



Key	Source	Parameters	- LF
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Key	Source	Parameters	- LF
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Key	Source	Parameters	- LF
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Key	Source	Parameters	- LF
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Key	Source	Parameters	- LF
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Questions?
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