
OR	
  Approach	
  based	
  on:	
  
	
  
•  Knowledge	
  of	
  the	
  structure	
  of	
  the	
  

Cascadia	
  megathrust;	
  

•  Theore7cal	
  understanding	
  of	
  
megathrust	
  ruptures;	
  	
  

•  Paleoseismic	
  records	
  extending	
  back	
  
10,000	
  years	
  (i.e.	
  deep	
  sea	
  
turbidites);	
  

•  Coastal	
  evidence	
  of	
  coseismic	
  
subsidence	
  and	
  tsunami	
  inunda7on	
  

OVERALL	
  GOAL:	
  	
  
Represent	
  as	
  full	
  a	
  range	
  of	
  
poten7al	
  sources	
  (covering	
  all	
  
reasonable	
  geologically	
  reasonable	
  
model	
  space,	
  erring	
  on	
  the	
  
conserva7ve	
  side)	
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Qualita6ve	
  Explana6on	
  of	
  Cascadia	
  Tsunami	
  Scenarios	
  
shown	
  on	
  published	
  tsunami	
  inunda7on	
  maps	
  

SB 379 (approximately) 

=	
  100%	
  of	
  local	
  tsunamis	
  (~5000-­‐yr	
  event)	
  
Local	
  Tsunami	
  Evacua6on	
  Zone	
  for	
  Oregon	
  
	
  

=	
  98%	
  of	
  local	
  tsunamis	
  (~5000-­‐yr	
  event)	
  

=	
  95%	
  of	
  local	
  tsunamis	
  (~2500-­‐yr	
  event)	
  

=	
  79%	
  of	
  local	
  tsunamis	
  (~500-­‐yr	
  event)	
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Summary: Cascadia Tsunami Scenarios 

Tsunami 
Runup 

 
4 to >25 m 

 

Max Shoreline 
Flow Depth 

 
4 to >25 m 

Inundation 
distance 

 
1 to >3 km 

Tsunami 
arrival 

 
15 to 20 min 



Needs: 
 
- Short term: assign approximate probabilities to model scenarios 

 already developed in Oregon. Necessary to place the logic 
 tree approach in a better context; 

 
- Longer term: Offer new probabilistic inundations and force levels, 

 especially as an alternative to the ASCE 7; 
 
- Refinements to the along coast co-seismic response. 
 
- Better coordination between USGS and state modeling teams. 
 
- Submarine landslides? 
 



Open	
  coast	
  

XXL1	
  mean	
  =	
  62	
  Y	
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Cascadia	
  Turbidite	
  Paleoseismology	
  

•  19	
  to	
  20	
  full	
  length	
  or	
  nearly	
  full	
  length	
  ruptures	
  
•  2	
  to	
  3	
  ruptures	
  of	
  ~75%	
  of	
  the	
  length	
  of	
  the	
  margin	
  
•  19	
  shorter	
  ruptures	
  of	
  southern	
  segments	
  

Recurrence	
  intervals	
  and	
  rupture	
  extents	
  for	
  Cascadia	
  earthquakes,	
  Goldfinger	
  et	
  al.	
  (2011)	
  

500	
  yrs	
  

430	
  yrs	
  

320	
  yrs	
  

240	
  yrs	
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