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Reduce economic, social & environmental impacts from natural hazard events.

PSG delivers targeted and national-scale assessments for hazards such as 
earthquakes, tsunamis, onshore and offshore slope failures, space weather events 
and volcanoes.

PSG undertakes geohazard research that contributes to increasing public safety and 
reducing future losses, developing tools, standards and guidelines for quantitative 
hazard and risk assessment and mitigation, e.g., via regular updates to the National 
Building Code of Canada. 

Damage to masonry building, 2011
Christchurch earthquake (Becker Fraser photos)

Eruption of Mt.St.Helens, 1980
(AFP)

Japanese tsunami, 2011 (AFP)
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Example Only

Paleoseismology/
GPS/Geodynamics

Earthquake
Catalogues

Area Sources

50 mm/yr
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Field (2003)
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28 Oct 2012 
MW 7.8 Haida
Gwaii
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Boore, 2014

The PSHA methodology
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Boore, 2014
For 0.088g, FOE = 0.10 x 0.16 = 0.016

FOE = Frequency of Exceedance
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Boore, 2014

PSA = 0.088g
FOE = 0.016  
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Boore, 2014
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Courtesy J Bommer
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Vancouver Chilliwack

 Boundaries better 
understood & better 
defined

 In-slab zones affecting 
lower mainland

 Green and blue sources 
2010

 Red source 2015

 2015 source is farther away 
from many lower mainland 
sites, therefore hazard 
drops (at short periods) 
from 2010
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Earthquakes

+

Crustal Faults/Structure

+

Tectonic Elements

+

Gravity

+

Magnetics

=

Hazard
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Replacement of: 
• 2010 deterministic Cascadia approach
• by 2015 probabilistic subduction zone (SZ) interface 

models

Cascadia Model now includes:
• updated Juan de Fuca SZ model
• new Explorer SZ model
• new Winona SZ model

These are segments of the Cascadia subduction zone

Juan de Fuca

Winona

Explorer

Juan de Fuca
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“Simple” rupture model 
for Juan de Fuca and 
Explorer plates - detail

60 km

120 km

Vic

Van

Locus is 

at 27 km 

depth
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~15 km closer to 
Victoria than in 
2005/2010
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Nykolaishen et al. (2015)
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M7.8  2012

M8.1  1949

HGT source
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Sa(1.0);
2% / 50 year;
Site Class C
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Uniform Hazard 
Spectra
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Short Period:
Little change for building design 

in major urban areas

Long Period:
Significant changes on Vancouver Island,

Vancouver and the BC North Coast
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Vancouver

Victoria

Crustal

Inslab

Cascadia

JdF Exp
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Halchuck et al (2007)

Rogers et al (2015)
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	Halchuck et al. (2015)
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	Halchuck et al. (2015)
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Location	
GSC		

Sa(0.2)	
USGS	
Sa(0.2)	

GSC/	
USGS	

GSCC	
Sa(1.0)	

USGS	
Sa(1.0)	

GSC/	
USGS	

Vancouver,	BC	 0.85	 1.1	 0.78	 0.42	 0.42	 1.0	

Victoria,	BC	 1.3	 1.5	 0.85	 0.68	 0.62	 1.1	

Seattle,	WA	 -	 1.8	
	

-	 0.60	
	

	 	 	 	 	 	 	Kelowna,	BC	 0.14	 0.33	 0.44	 0.091	 0.14	 0.65	

Spokane,	WA	 -	 0.36	

	

-	 0.14	

		

USGS values adjusted to NBC Soil Class C (Vs30=450 m/s)
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 The old Fa and Fv tables were functions of soil class and Sa(0.2 s) 
and Sa(1.0 s) shaking intensity respectively

 New F(T) tables are tied to PGA

 An adjustment is required because equivalent PGA values are 
associated with less damaging shaking in eastern Canada

From the NBC:

 4.1.8.4 Sentence 4.  For the purposes of determining the values of F(T) to 
be used in the calculation of design spectral acceleration, S(T), in Sentence 
4.1.8.4.(9), and of F(PGA) and F(PGV), the value of PGAref to be used with 
Tables 4.1.8.4.B. to 4.1.8.4.I. shall be taken as:

 a) 0.8 PGA where the ratio Sa(0.2)/PGA < 2.0 (i.e. East), and

 b) 1.0 PGA otherwise (i.e. West).
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Relative to Site Class C
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Search “Fifth Generation” on
geoscan.nrcan.gc.ca
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 Adopt new PSHA software (e.g. OpenQuake/USGS)

 Harmonised AK-Canada-USA earthquake catalogue

 Assessment and/or development of new ground-motion 

attenuation models

 Identification of crustal faults

 Evaluation/inclusion of smoothed seismicity models

 Evaluate sensitivity of catalogue declustering

 Explore risk-targeted hazard (Allen et al., 2015)
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Barrie & Greene (2015)
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Journeay & Dercole (2015)
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