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Review	  Panel	  

•  Gregory	  Beroza	  
•  Steven	  Day	  
•  Douglas	  Dreger	  (Chair)	  
•  Chris/ne	  Goulet	  
•  Thomas	  Jordan	  
•  Paul	  Spudich	  
•  Jonathan	  Stewart	  
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Par/cipa/ng	  Models	  
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Valida/on	  Data,	  Documenta/on,	  and	  Review	  
Procedure	  

•  June	  11-‐12,	  2013	  Prepara/on	  Workshop	  
•  June	  26,	  2013	  Review	  Mee/ng	  
•  Modelers	  Documenta/on	  and	  Self	  Assessments	  
•  Simula/on	  Results	  Provided	  by	  the	  BBP	  
•  Part	  A	  

–  Spectral	  accelera/on	  (5%	  damped)	  for	  6	  events	  are	  directly	  compared	  to	  observa/ons	  
(corrected	  for	  a	  rock	  site	  condi/on)	  

–  Goodness-‐of-‐fit	  plots	  for	  single	  scenarios	  and	  averages	  are	  provided	  by	  the	  BBP	  
•  Mean	  bias	  plots	  
•  Distance	  dependence	  
•  Spa/al	  dependence	  

–  Goodness-‐of-‐fit	  (GOF)	  values	  are	  provided	  in	  distance,	  period,	  and	  source-‐type	  bins	  
–  The	  panel	  developed	  addi/onal	  metrics	  based	  on	  provided	  GOF	  data	  

•  Part	  B	  
–  Plots	  comparing	  	  simulated	  ground	  mo/ons	  to	  GMPEs	  for	  generic	  MW	  6.2	  &	  6.6	  strike-‐slip	  and	  

reverse-‐slip	  cases,	  considering	  both	  southern	  California	  and	  northern	  California	  velocity	  
models	  

–  Acceptable	  thresholds	  based	  on	  the	  range	  of	  published	  NGA-‐West1	  GMPEs	  were	  provided	  to	  
the	  panel	  
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Part	  A	  Valida/on	  –	  Bias	  Plot	  
	  

9/8/13	   SCEC	  Annual	  Mee/ng	  

Goodness-‐of-‐fit	  parameter:	  
	  
	  y = ln Saobserved
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From Appendix A 



Part	  A	  Valida/on	  –	  Bias	  Plot	  for	  GMPEs	  
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Part	  A	  Valida/on	  –	  Distance	  &	  Period	  
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One	  method	  and	  
one	  scenario	  



Part	  A	  Valida/on	  –	  Spa/al	  Observa/ons	  
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Short-‐Period	   Long-‐Period	  
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Part	  B	  Valida/on	  –	  GMPE	  Plots	  
	  



Part	  A	  Valida/on	  
	  

•  Direct	  comparison	  of	  observed	  and	  simulated	  spectral	  
accelera/on	  for	  specific	  events	  
•  Whiber	  Narrows,	  Landers,	  North	  Palm	  Springs,	  Northridge,	  Tocori	  

and	  Niigata	  
•  Comparisons	  of	  mean	  bias	  (residual	  of	  natural	  log	  of	  

simulated	  ground	  mo/on	  to	  observed)	  
•  Failure	  threshold	  is	  ln(2)=0.69	  
•  Thresholds	  of	  0.5	  and	  0.35	  were	  considered	  as	  passing	  criterion	  

•  Comparisons	  of	  distance	  dependence	  of	  mean	  bias	  
•  Distance	  dependence	  slope	  of	  zero	  within	  95%	  confidence	  

•  Comparisons	  of	  a	  combina/on	  of	  mean	  bias	  and	  mean	  
absolute	  bias.	  
•  Comparison	  with	  GMPE	  
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Mean	  bias	  (red=bias>ln(2);	  green=	  bias	  <ln(1.65)	  
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Mean	  bias	  (red=bias>ln(2);	  gree=bias	  <ln(1.41)	  
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Fit	  a	  line	  through	  distance	  
binned	  GOF	  values	  

Determine	  whether	  b=0	  lies	  
within	  95%	  confidence.	  

In	  the	  future	  the	  specific	  
observa/ons	  will	  be	  used	  
instead	  of	  the	  binned	  values.	  
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Distance	  Behavior	  
was	  Considered	  



Red	  shows	  a	  ra/o	  of	  abs(b)/b95%	  greater	  than	  1.0,	  the	  zero	  slope	  does	  not	  lie	  
within	  the	  95%	  confidence	  of	  the	  es/mate.	  
	  
Green	  shows	  cases	  where	  b=0	  lies	  within	  the	  95%	  confidence	  of	  the	  
es/mate.	  Smaller	  numbers	  are	  generally	  controlled	  by	  small	  es/mates	  of	  
slope.	  
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Combined	  Metric	  &	  Comparision	  with	  
GMPEs	  

ymodel = w ⋅ x + 1−w( ) ⋅ x

ymodel
yGMPE
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Combined	  Metric	  
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Combined	  Metric	  vs.	  GMPE	  
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Part	  B	  Valida/on	  

•  Comparison	  of	  Mw	  6.2	  strike-‐slip	  case	  for	  Southern	  &	  
Northern	  California	  Velocity	  Models	  at	  20	  km	  distance	  
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Part	  B	  Valida/on	  

•  Comparison	  of	  Mw6.2	  and	  Mw6.6	  for	  Strike-‐slip	  case	  
and	  Mw6.6	  for	  Reverse-‐slip	  case	  
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Part	  B	  Valida/on	  Con/nued	  

•  Comparison	  of	  Mw6.2	  Strike-‐slip	  cases	  for	  distances	  of	  
20	  and	  50	  km	  for	  the	  Southern	  California	  velocity	  
model.	  

•  Comparison	  of	  Mw6.6	  Strike-‐slip	  cases	  for	  distances	  of	  
20	  and	  50	  km	  for	  the	  Southern	  California	  velocity	  
model.	  

•  Comparison	  of	  Mw6.6	  Reverse-‐slip	  cases	  for	  distances	  
of	  20	  and	  50	  km	  for	  the	  Southern	  California	  velocity	  
model.	  
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Review	  Panel	  Findings	  
•  Details	  are	  in	  a	  33	  page	  report	  with	  5	  appendices	  submiced	  on	  August	  1,	  2013	  

•  The	  BBP	  objec/ve	  of	  a	  version-‐controlled	  numerical	  test	  bed	  with	  common	  post-‐
processing	  tools	  was	  successful	  in	  producing	  results	  enabling	  straigh+orward	  analysis	  
and	  review.	  

•  All	  of	  the	  currently	  implemented	  methods	  should	  con/nue	  to	  be	  refined	  and	  improved	  
to	  provide	  a	  variety	  of	  op/ons	  for	  users	  and	  to	  capture	  epistemic	  uncertainty.	  

•  Three	  methods,	  EXSIM,	  G&P	  and	  SDSU	  were	  found	  to	  be	  suitable	  for	  simula/on	  of	  
spectral	  accelera/on	  from	  0.01	  to	  3	  seconds	  period	  over	  the	  distance	  range	  from	  0	  to	  
200	  km	  within	  the	  valida/on	  magnitude	  range	  (Mw	  5.9-‐7.2).	  

•  The	  methods	  are	  deemed	  suitable	  up	  to	  Mw	  8	  for	  purposes	  of	  assessing	  rela/ve	  effects	  
of	  changes	  in	  source	  geometry,	  rupture	  direc/on,	  presence	  of	  secondary	  slip	  on	  splays,	  
hanging	  wall	  effects,	  etc.	  Addi/onal	  work	  is	  needed	  for	  absolute	  amplitudes.	  

•  At	  periods	  larger	  than	  1	  second	  there	  is	  increased	  bias,	  and	  for	  periods	  larger	  than	  3	  
seconds	  there	  are	  significant	  devia/ons	  from	  GMPEs.	  
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