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Comparison	  of	  Methods	  

JAPAN	  

•  Irikura	  Recipe	  –	  
determinis)c	  asperity	  
model	  

•  Stochas)c	  Green’s	  
func)ons	  

CALIFORNIA	  

•  Graves-‐Pitarka	  
stochas)c	  rupture	  
model	  (SRF	  file)	  

•  Hybrid	  wave	  
propaga)on	  



Irikura	  Recipe	

Miyake et al. (2003) 



Irikura	  Recipe	  Parameters	

Inner Fault Parameters 
"   Combined area of asperities Sa from the empirical relations of S-Sa 

or Mo-Ao. 
"   Stress drop on asperities Δσa based on the multiple asperity model. 
"   Number of asperities from fault segments. 
"   Average slip of asperities Da from dynamic simulations. 
"   Effective stress for asperities σa and background area σb are given. 
"   Slip velocity time function given as Kostrov-like function. 

Outer Fault Parameters 
"   Rupture area S is given. 
"   Seismic moment Mo from the empirical relation of Mo-S.  
"   Average static stress-drop Δσc from appropriate physical model  

(e.g., circular crack model, tectonic loading model, etc.) 

Extra Fault Parameters 
"   Rupture nucleation and termination are related to fault geometry. 

Irikura and Miyake (2001, 2011) 



Example	  -‐	  Northridge	  

SRF	  Input	   Irikura	  Asperity	  Output	  



Example	  –	  Loma	  Prieta	  

SRF	  Input	  (Graves	  &	  Pitarka)	   Irikura	  Recipe	  Output	  



Project	  Phases	  

•  Method	  Valida)on	  Phase	  

•  Forward	  Simula)on	  Phase,	  with	  Valida)on	  
against	  data-‐based	  GMPE’s	  



Mo)va)on	  –	  Method	  Valida)on	  Phase	  

•  Japanese	  and	  California	  inves)gators	  use	  very	  different	  
source	  characteriza)on	  in	  strong	  mo)on	  simula)ons	  

•  Differences	  in	  source	  characteriza)on	  are	  thought	  to	  
be	  the	  main	  causes	  of	  differences	  in	  ground	  mo)on	  
simula)ons	  performed	  using	  different	  simula)on	  
methods,	  even	  within	  California	  

•  Gain	  a	  be[er	  understanding	  of	  the	  impact	  of	  different	  
source	  characteriza)on	  methods	  on	  ground	  mo)on	  
simula)ons	  when	  there	  is	  guidance	  provided	  by	  a	  
historical	  scenario	  event	  



Approach	  –	  Method	  Valida)on	  Phase	  

•  Choose	  two	  events	  –	  Northridge	  and	  Fukuoka	  

•  Exchange	  source	  models	  

•  Perform	  simula)ons	  using	  our	  side’s	  codes	  
with	  the	  other	  side’s	  source	  model	  



Source	  Characteriza)on	  using	  
Exchanged	  Source	  Parameters	  

Japan	  Approach	  
•  Use	  Somerville	  et	  al.	  1999	  

asperity	  picker	  code	  to	  
convert	  Graves	  &	  Pitarka	  
SRF	  file	  to	  Irikura	  asperity	  
model	  

California	  Approach	  
•  Convert	  Irikura	  asperity	  

model	  to	  SRF	  file	  

•  Also	  convert	  Irikura	  asperity	  
model	  to	  NIED	  Version	  of	  
the	  Irikura	  asperity	  model	  



Computa)onal	  Pla`orms	  

Japan	  

•  Various	  

•  SCEC	  Broadband	  Strong	  
Mo)on	  Simula)on	  Pla`orm	  
is	  available	  

California	  

•  SCEC	  Broadband	  Strong	  
Mo)on	  Simula)on	  Pla`orm	  



Mo)va)on	  –	  Forward	  Simula)on	  Phase	  

•  Find	  out	  how	  different	  simulated	  ground	  
mo)ons	  are	  using	  the	  Japan	  and	  California	  
methods	  when	  there	  is	  no	  guidance	  provided	  
by	  a	  historical	  scenario	  event	  

•  Find	  out	  how	  well	  each	  side’s	  simula)ons	  
agree	  with	  strong	  mo)on	  recordings	  in	  their	  
country	  



Approach	  –	  Forward	  Simula)on	  Phase	  

•  Perform	  a	  limited	  set	  of	  forward	  simula)ons	  
of	  future	  scenario	  events	  

•  Use	  a	  simple	  regression	  model	  to	  derive	  
simple	  GMPE’s,	  and	  compare	  results	  

•  Perform	  the	  same	  regressions	  on	  separate	  
sets	  of	  strong	  mo)on	  recordings	  from	  Japan	  
and	  California	  

•  Compare	  Japan	  and	  California	  GMPE’s	  from	  
both	  simula)ons	  and	  data	  



Forward	  Simula)on	  Events	  

Mw	   Mech	   Dip	  
Depth	  to	  

Top	  

6.2*	   SS	   90	   4	  

6.6*	   RV	   45	   3	  

6.6*	   SS	   90	   0	  

7.0	   SS	   80	   0	  
7.5	   SS	   80	   0	  

7.5	   RV	   45	   0	  

8.0	   SS	   80	   0	  

*Scenarios	  for	  SWUS	  GMPE	  Comparison	  



Issues	  in	  Data-‐Based	  GMPE	  Comparison	  

•  Selec)on	  of	  consistent	  magnitude	  and	  
distance	  ranges	  

•  Differences	  in	  typical	  Vs	  profiles	  between	  
Japan	  and	  California	  cause	  profiles	  with	  the	  
same	  Vs30	  value	  to	  have	  different	  
amplifica)on	  effects	  

•  Japanese	  prefer	  other	  methods	  of	  site	  
characteriza)on,	  e.g.	  site	  period	  


