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Test	
  class	
  
1-­‐day　　　4≤M≤9	
  
3-­‐month	
  	
  	
  4≤M≤9	
  
1-­‐year	
  	
  	
  	
  	
  	
  	
  5≤M≤9	
  
3-­‐year	
  	
  	
  	
  	
  	
  	
  5≤M≤9	


test	

L	
   Likelihood	
  	
  of	
  distribu7ons	
  of	
  magnitude,	
  number	
  and	
  place	


CL	
   Condi7onal	
  L-­‐test	


N	
   Event	
  number	
  


M	
   Magnitude	
  distribu7on	


S	
   Spa7al	
  distribu7on	


W/T	
   Pair-­‐wise	
  comparison	
  between	
  forecasts	


significance	
  	
  level2.5%	


Test	
  region	


1.	
  Rules	
  of	
  CSEP-­‐Japan	
  2009/11/1-­‐	
  

EvaluaCon	
  

AllJapan	


0.1°x	
  0.1°	
  
depth	
  ≤ 100km	
  	
  	
  	


Mainland	


0.1°x	
  0.1°	
  
	
  	
  	
  depth	
  ≤	
  30km	
  	
  	
  	


Kanto	


0.05°x	
  0.05°	
  
depth	
  ≤	
  100km	
  	
  	
  	


(Nanjo	
  et	
  al.,	
  2011;	
  Tsuruoka	
  et	
  al.,	
  2012)	
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2.	
  Models	
  submiVed	
  to	
  
CSEP-­‐Japan	
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1D	
 3M	
1Y	
 3Y	
 TOTAL	

2009/11/01-­‐	
 11	
 25	
 31	
 24	
 91	

2012/08/01-­‐	
 31	
 45	
 53	
 31	
 160	




Model1	
   AllJapan	
 Mainland	
 Kanto	


1	
   HISTETAS5PA	
   EEPAS	
 HISTETAS5PA	


2	
 HISTETAS7PA	
 PPE	
 HISTETAS7PA	


3	
 MARFS	
 MARFS	
 RI10K	


4	
 MARFSTA	
 MARFSTA	
 RI30K	


5	
 RI10K	
 RI10K	
 RI50K	


6	
   RI30K	
 RI30K	
 RI100K	


7	
   RI50K	
 RI50K	
 TRIPLES1011	


8	
   RI100K	
 RI100K	
 HISTETAS5PA1011	


9	
   TRIPLES1011	
 TRIPLES1011	
 HISTETAS7PA1011	
  

10	
   T1Q1208	
 HISTETAS5PA1011	
 HISTETAS5PA1205	


11	
   T2Q1208	
 HISTETAS7PA1102	
 HISTETAS7PA1205	


12	
   T4Q1208	
 T1Q1208	
 ETAS1208	


13	
   HISTETAS5PA1205	
 T2Q1208	


14	
   HISTETAS7PA1205	
 T4Q1208	


15	
   ETAS1208	
 HISTETAS5PA1208	


16	
   HISTETAS7PA1208	


17	
   DelonayPoisson	


18	
   ETAS1208	


TOTAL	
   15	
 18	
 12	


3M	
  tes7ng	
  class	
  12th	
  round	
  (2012/08/01-­‐2012/11-­‐01)	


AllJapan 	
  -­‐T1Q1205,	
  T2Q1205,	
  T4Q1205 	
  +T1Q1208,	
  T2Q1208,	
  T4Q1208,	
  ETAS1208	
  
Mainland 	
  -­‐T1Q1205,	
  T2Q1205,	
  T4Q1205 	
  +T1Q1208,	
  T2Q1208,	
  T4Q1208,	
  HISTETAS5PA1208,	
  	
  

	
   	
   	
   	
   	
   	
   	
   	
  HISTETAS7PA1208,	
  DelonayPoisson,	
  ETAS1208	
  
Kanto 	
   	
  +ETAS1208	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  TOTAL=45	
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45	




3.	
  CSEP-­‐Japan	
  Infrastructure	


•  ERI	
  invite	
  Thomas	
  Beu7n	
  from	
  GFZ	
  
– Feburuary	
  5	
  –	
  16,	
  2013	
  
– SETUP	
  latest	
  CSEP	
  version	
  (v13.1.0)	
  
– Virtual	
  Machine	
  Environment	
  (urbancsep)	
  

•  Setup	
  new	
  machines	
  
– urbanseis,	
  urbanfs	
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4.	
  One	
  day	
  test	
  for	
  a:ershocks	
  
of	
  the	
  2011	
  Tohoku-­‐oki	
  event	
  

Testregion:AllJapan	
  	

2011/03/08-­‐27	
  results	
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ETES	
 March	
  8	
 March	
  11	
 March	
  12	
 March	
  25	


HIST-­‐ETAS5PA	
  	


Main	
  shock	
  of	
  the	
  2011	
  Tohoku-­‐oki	
  earthquake	
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RESULTS	


•  Generally,	
  the	
  models	
  fail	
  on	
  the	
  most	
  ac7ve	
  
days.	
  (ex.	
  3/9,	
  3/11,	
  3/22)	
  

•  ETES	
  model	
  provides	
  consistent	
  predic7ons	
  
for	
  the	
  total	
  numbers.	
  The	
  other	
  models	
  
underes7mate	
  the	
  numbers.	
  

•  Ability	
  of	
  the	
  HISTETAS	
  models	
  improve	
  with	
  
7me.	
  

•  ETAS	
  models	
  fails	
  M-­‐test	
  from	
  March	
  10	
  to	
  11.	
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5.	
  	
  5th	
  –	
  12th	
  rounds	
  results	
  
Before	
  and	
  a:er	
  the	
  2011	
  

Tohoku-­‐oki	
  event 
Testregion:AllJapan	
  	
  
Testclass:	
  3	
  month	
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3month	
  5th	
  2010/11/01-­‐2011/02/01	
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Before	
  	
  the	
  2011	
  Tohoku-­‐oki	
  	
  event	
  



3month	
  6th	
  2011/02/01-­‐2011/05/01	
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With	
  	
  the	
  2011	
  Tohoku-­‐oki	
  	
  event	
  



Forecasted	
  and	
  Observed	
  spa7al	
  distribu7on	
  
3month	
  6th	
  2011/02/01-­‐2011/05/01	
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HISTETAS5PA	
   Observed	
  



3month	
  7th	
  2011/05/01-­‐2011/08/01	
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A:er	
  	
  the	
  2011	
  Tohoku-­‐oki	
  	
  event	
  



3month	
  12th	
  2012/08/01-­‐2012/11/01	
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One	
  and	
  half	
  year	
  a:er	
  	
  the	
  2011	
  Tohoku-­‐oki	
  	
  event	
  



3	
  month	
  test	
  results	


　For	
  6th	
  round	
  (include	
  2011	
  tohoku	
  EQ)	
  
•  All	
  models	
  DO	
  NOT	
  pass	
  N,	
  M,	
  S,	
  L-­‐tests.	
  
	
  
•  Usual	
  round	
  RI10K	
  >	
  RI30K	
  >	
  RI50K	
  >	
  RI100K,	
  	
  
•  Only	
  this	
  round	
  	
  
	
  	
  	
  	
  RI100K	
  >	
  RI50K	
  >	
  RI30K	
  >	
  RI10K	
  
•  From	
  12th	
  round,	
  Models	
  tend	
  to	
  pass	
  	
  	
  	
  
	
  	
  	
  consistency	
  tests.	
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Change	
  Minimum	
  Magnitude	


M>=7	
  	
  kappa	
  -­‐>	
  0.366	
  
M>=6	
  	
  kappa	
  -­‐>	
  0.753	
  
M>=5	
  	
  kappa	
  -­‐>	
  0.057	
  
M>=4	
  	
  kappa	
  -­‐>	
  0.000	
  
	
  
M-­‐test	
  results	
  depend	
  on	
  minimum	
  magnitude!	
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2D	
  (CSEP)	
   3D(Toshi-­‐saigai)	
  

Test	
  region	
   CSEP	
  Kanto	
  region	
  
Lon138.5-­‐141.5	
  	
  Lat34.5-­‐37.0	
  	
  Dep0-­‐100km	
  

resolusion 0.05°x0.05°x	
  100km	
  
(169881bins=3331x51x1) 

0.1°x0.1°x10km	
  
(382500bins=750x51x10)	
  

10	
  
km	


0.1°	
0.1°	


100	
  
km	


0.05°	

0.05°	


6.	
  Kanto	
  3D	
  test	
  region	
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2D	
 3D	




1998/1/1-­‐2009/11/1	
  M≥2.5	
  d=100km	
  	
  

EQ NUMBER 

0-­‐10km	
 40-­‐50km	


Kanto	
  seismicity	
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3D	
  forecast	
  model（RI10K)	
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0-­‐10	
  km	
 0-­‐10	

10-­‐20	
 10-­‐20	
20-­‐30	
 20-­‐30	


30-­‐40	
 40-­‐50	
 50-­‐60	


60-­‐70	
 70-­‐80	
 80-­‐90	


30-­‐40	
 40-­‐50	
 50-­‐60	


60-­‐70	
 70-­‐80	
 80-­‐90	




	
  SUMMARY	


•  CSEP-­‐Japan	
  
–  Infrastructure	
  

•  V13.1.0	
  
•  Implement	
  new	
  machines	
  (urbancsep,	
  urbanfs,	
  
urbanseis)	
  

– Tes7ng	
  results	
  
•  1D	
  tes7ng	
  class	
  
•  3M	
  tes7ng	
  class	
  

•  3D	
  Kanto	
  test	
  region	
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2D	
  vs	
  3D	


model	
 loglikelihood	


2D-­‐RI10K	
 -­‐113.155	


3D-­‐RI10K	
 -­‐87.7	


3D	
  >	
  2D	
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Seismicity	
  and	
  2D	
  model(RI10K)	


1998/1/1-­‐2009/11/1	
  M>=2.5	
  H<=100km	
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  SUMMARY	


•  CSEP-­‐Japan	
  
–  Infrastructure	
  

•  V13.1.0	
  
•  Implement	
  new	
  machines	
  (urbancsep,	
  urbanfs,	
  
urbanseis)	
  

– Tes7ng	
  results	
  
•  1D	
  tes7ng	
  class	
  
•  3M	
  tes7ng	
  class	
  

•  3D	
  Kanto	
  test	
  region	
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7.	
  Targets	
  in	
  this	
  year	
  	


• We	
  will	
  develop	
  3D	
  Kanto	
  earthquake	
  
forecast	
  model	
  based	
  on	
  HISTETAS	
  
model.	
  

• We	
  will	
  compile	
  KANTO	
  catalogues.	
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Why	
  do	
  not	
  pass	
  M-­‐Test?	

BLACK:OBS	
  
RED:	
  FORECAST	
  
	
  
M	
  	
  OBS	
  FORE	
  
4.0	
  510	
  734.5	
  
4.1	
  456	
  585.2	
  
4.2	
  436	
  466.7	
  
4.3	
  361	
  372.6	
  
4.4	
  337	
  297.7	
  
4.5	
  278	
  238.2	
  
4.6	
  222	
  190.7	
  
4.7	
  185	
  152.9	
  
4.8	
  179	
  122.7	
  
4.9	
  127	
  	
  98.6	
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N-­‐Test	
  pass	
  curve	
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