
Tutorial	7:	Italy	demo	part	2	

• Review	how	to	run	OQ	in	QGIS,	and	read	
common	errors	from	the	console	
• Visualize	OQ	outputs	in	QGIS	
•  Install	and	run	QConsolidate3	
•  Interpret	OQ	outputs	
• Compare	our	implementation	of	the	
Italian	NSHMP	to	the	original	publication	
• Compute	rate	from	probability	



•  In	QGIS,	click	OpenQuake	IRMT	->	OQ	Engine			
->	Drive	the	OQ	Engine	

Running	OQ	in	QGIS	

Drive	the	OQ	Engine	

Help	webpage	



Choose	the	job	files	

Hold	ctrl	while	selecting	the	files	
needed	to	run	the	job	(job.ini,	
ssmLT.xml,	new_ssm.xml,	gmmLT.xml)	
NOTE:	the	job	file	can	only	be	named	
‘job.ini’,	‘job_haz.ini’,	or	‘job_hazard.ini’	



Using	the	Console	



File	errors	and	job	failures	

•  Errors	printed	in	the	console	can	be	
intimidating	and	verbose,	so	it	is	good	to	
know	what	to	look	for		
• What	if	a	file	name	is	spelled	wrong	in	
the	job	file?		
– The	Engine	gives	an	error	that	there	is	“No	such	
file…<filename>”	

	



File	errors	and	job	failures	
•  What	if	the	logic	tree	points	to	a	file	that	does	
not	exist?	Job	status:	failed	

	

Again,	“No	such	file	or	directory:	…”	



File	errors	and	job	failures	
•  What	if	an	xml	file	is	in	the	wrong	format,	for	
example	if	we	miss	an	opening	or	closing	tag?	

mismatched	tag	



Viewing	OQ	Outputs	in	QGIS	

Hazard	curves	

Hazard	maps	

Uniform	hazard	spectra	



Viewing	OQ	Outputs	in	QGIS	

•  Format	the	symbology	using	right-click	->	Layer	Properties	



IMPORTANT!	Saving	OQ	layers	

•  The	OpenQuake	engine	saves	every	job	you	run,	but	the	loaded,	
formatted	layers	will	not	automatically	saved	into	your	QGIS	
project	

•  Use	the	QConsolidate	plugin	to	save	all	your	“temporary	layers”	

•  This	plugin	also	helps	you	save	your	QGIS	job	with	relative	paths,	
so	you	can	send	the	whole	job	to	your	group	

	



Installing	QConsolidate	

•  Open	Plugins	->	Manage	and	Install	Plugins		
•  In	settings,	check	the	box	for	Show	also	experimental	plugins	
	



Installing	QConsolidate	

•  In	the	menu	All	search	for	‘QConsolidate3’	
•  Select,	and	click	Install	Plugin	



Consolidating	project	layers	
•  Open	Qconsolidate3	
•  Give	the	project	a	new	name	and	specify	the	output	directory	
•  Click	OK	
•  If	you	want	to	share	the	project	with	your	group,	check	

‘Consolidate	in	a	Zip	file’	



Consolidating	project	layers	
•  A	new	directory	appears	with:	
•  The	QGIS	project	file	
•  All	the	loaded	files	saved	as	shapefiles	
•  If	specified,	a	zip	file	for	sharing,	with	relative	paths	saved	



Hazard	curves	
•  With	the	hazard	curves	layer	highlighted,	and	the	Viewer	Dock	

open,	select	a	site	or	group	of	sites		
	

Export	data	to	a	.csv	file		



Hazard	curves	
•  For	one	site	and	

multiple	realizations,	
view	quantiles	and	
the	mean	

•  Customize	figures		
	
•  Zoom		
	



Uniform	hazard	spectra	
•  The	UHS	can	be	visualized	and	exported	in	the	same	manner	as	

the	hazard	curves	
	



Our	Italian	NSHM	model	vs	the	
published	version	

Stucchi	et	al.,	2011	 Earthquake	Seismology	
and	PSHA	course,	2019	



Our	Italian	NSHM	model	vs	the	
published	version	

PGA	<	0.3	g	
PGA	<	0.4	g	



Possible	explanations	for	differences	

•  We	use	only	one	branch	of	the	logic	tree	from	
Stucchi	et	al.	(2011)	
– Varied	parameters:	Mmax,	hypocenter	depth,	a-	
and	b-	values	

•  We	used	only	Bindi	et	al.	(2011)	in	the	ground	
motion	model,	but	they	used	four	
– Some	of	the	older	GMPEs	are	not	region	specific	
– More	parameters	are	considered	in	the	newer	
GMPEs	



Comparing	GMPEs	

Boore	and	Atkinson	(2008)	
NGA-West	

Bindi	et	al.	(2011)	
Italy	



Comparing	GMPEs	
•  The	change	is	not	uniform	throughout	the	model	
•  The	color	scale	is	incremental		

Boore	and	Atkinson	(2008)	NGA-West	 Bindi	et	al.	(2011)	Italy	



Comparing	GMPEs	

Boore	and	Atkinson	(2008)	NGA-West	 Bindi	et	al.	(2011)	Italy	

•  Using	Bindi	et	al.	(2011),	we	calculate	overall	higher	ground	
motions,	but	not	uniformly	

•  Bindi	et	al.	(2011)	appears	to	attenuate	faster		



Comparing	GMPEs	

Boore	and	Atkinson	(2008)	NGA-West	 Bindi	et	al.	(2011)	Italy	

•  Using	Bindi	et	al.	(2011),	we	calculate	overall	higher	ground	
motions,	but	not	uniformly	

•  Bindi	et	al.	(2011)	appears	to	attenuate	faster		

What	is	the	impact	of	magnitude?	

Mmax	=	7.29	



Comparing	GMPEs	

MW	=	6.5	



Comparing	GMPEs	

MW	=	7.5	



Probability	vs	Rate	
Stucchi	et	al.,	2011	

Annual	frequency	of	exceedance	
OpenQuake	

Probability	of	exceedance	



Probability	vs	Rate	
Stucchi	et	al.,	2011	

Annual	frequency	of	exceedance	
OpenQuake	

Probability	of	exceedance	



Probability	vs	Rate	



OQ	(2019)	vs	Stucchi	et	al.	(2011)	


