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  and	
  Coun.ng	
  

Past	
  and	
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  collabora.ons	
  
between	
  the	
  ISC	
  and	
  the	
  NEIC	
  



ISC	
  and	
  Me	
  

Vasco,	
  Johnson,	
  Pulliam,	
  and	
  Earle	
  1994	
  



ISC	
  data	
  has	
  provided	
  many	
  new	
  
and	
  experience	
  researchers	
  with:	
  

•  A	
  background	
  in	
  global	
  seismicity	
  
•  Experience	
  processing	
  large	
  geophysical	
  

datasets	
  
•  An	
  understanding	
  of	
  the	
  strengths	
  and	
  

weaknesses	
  of	
  historic	
  geophysical	
  data	
  
•  A	
  data	
  set	
  for	
  experimen.ng	
  with	
  and	
  

understanding	
  earthquake	
  loca.on	
  and	
  
magnitude	
  es.ma.on	
  techniques	
  



ISC	
  and	
  NEIC	
  



Some	
  coordina.on	
  highlights	
  
•  Edward	
  Arnold	
  was	
  Director	
  1970	
  to	
  1977	
  

–  ISC	
  director	
  while	
  on	
  leave	
  from	
  USGS	
  /	
  Coast	
  and	
  Geode.c	
  Survey	
  	
  
–  Adapted	
  ISC	
  opera.ons	
  for	
  digital	
  computer	
  processing	
  
–  Oversaw	
  the	
  move	
  of	
  ISC	
  from	
  Edinburgh	
  to	
  Newbury	
  
–  LeT	
  ISC	
  with	
  a	
  Bri.sh	
  accent	
  

•  Bob	
  Engdahl	
  on	
  the	
  ISC	
  execu.ve	
  commiVee	
  while	
  branch	
  chief	
  at	
  
NEIC	
  

•  NEIC	
  shared	
  event	
  nuclea.on	
  programs	
  1960s	
  allowing	
  ISC	
  to	
  
independently	
  find	
  earthquakes	
  in	
  unassociated	
  pick	
  data	
  

•  NEIC	
  offered	
  to	
  house	
  ISC	
  during	
  reloca.on	
  nego.a.ons	
  
•  ISC-­‐EMSC-­‐NEIC	
  coordina.on	
  mee.ngs	
  (started	
  ~2005)	
  

–  Share	
  and	
  coordinate	
  methodologies	
  and	
  opera.onal	
  procedures	
  
–  Defined	
  standards	
  that	
  have	
  been	
  accepted	
  interna.onally	
  

•  Interna.onal	
  Sta.on	
  Registry	
  
•  ADSL	
  sta.on	
  code	
  standards	
  
•  Event	
  type	
  nomenclature	
  	
  



Arrival	
  .me	
  and	
  amplitude	
  readings	
  
(Jan	
  to	
  June	
  2011)	
  	
  

From:	
  Summary	
  of	
  the	
  Bulle/n	
  of	
  the	
  Interna/onal	
  Seismological	
  Center	
  Vol.	
  48	
  



USGS	
  is	
  an	
  ongoing	
  financial	
  supporter	
  
of	
  the	
  ISC-­‐GEM	
  catalog	
  extension	
  

Image	
  from:	
  hVp://www.isc.ac.uk/	
  	
  	
  



NEIC	
  Reliance	
  on	
  ISC	
  Data	
  Stewardship	
  	
  

Dewey	
  et	
  al.,	
  
2003	
  



ISC	
  Event	
  Bibliography	
  



Recent	
  studies	
  at	
  NEIC	
  using	
  ISC	
  data	
  

These	
  studies	
  depend	
  on	
  ISC’s	
  Relentless	
  collec.on	
  
and	
  cura.on	
  of	
  historic	
  data.	
  Including	
  the	
  archiving	
  
of	
  underlying	
  pick	
  and	
  amplitude	
  data	
  allowing	
  for	
  
reproducibility	
  and	
  the	
  applica.on	
  of	
  new	
  and	
  
focused	
  techniques.	
  
	
  



•  Primary	
  data	
  source	
  ISC	
  
•  1964	
  to	
  present	
  
•  M	
  >=	
  3.5	
  
•  2,246	
  events	
  

•  Bayesian	
  mul.-­‐event	
  reloca.ons	
  
•  regionally	
  anchored	
  
•  absolute	
  framework	
  
•  absolute	
  uncertain.es	
  

•  Helps	
  define	
  the	
  fault	
  geometry	
  
•  Improves	
  shaking	
  es.mates	
  
•  Constrains	
  stress	
  transfer	
  
•  Helps	
  define	
  future	
  hazard	
  

Relocated	
  Regional	
  Himalayan	
  Seismicity	
  

Hayes	
  et	
  al.,	
  submiVed	
  



Iquique"

M	
  8.2	
  

M	
  7.7	
  

Analysis	
  of	
  2014	
  Iquique	
  
earthquake	
  sequence	
  	
  	
  

Reloca.on	
  of	
  primarily	
  ISC	
  
curated	
  data	
  1964	
  to	
  present	
  
	
  
2014	
  Iquique	
  EQ	
  sequence	
  -­‐	
  in	
  a	
  
seismic	
  gap,	
  but	
  not	
  gap-­‐filling.	
  
	
  
Sequence	
  shows	
  evidence	
  for	
  
cascading	
  stress	
  transfer	
  
response.	
  
	
  
Large	
  enough	
  sec.ons	
  of	
  gap	
  
remain	
  for	
  more	
  M8+	
  EQs	
  (south	
  
of	
  2014;	
  north	
  of	
  2014;	
  up	
  dip	
  of	
  
2014?)	
  

Hayes	
  et	
  al.,	
  Nature	
  2014	
  



Improving	
  Global	
  Earthquake	
  
Reloca8ons	
  using	
  ISC	
  data	
  
	
  
NEIC	
  is	
  beginning	
  the	
  process	
  of	
  
reloca.ng	
  the	
  global	
  EQ	
  catalog	
  
from	
  using	
  Bayes-­‐Loc;	
  providing	
  
improved,	
  mul.-­‐event	
  informed	
  EQ	
  
loca.ons	
  within	
  a	
  Bayesian	
  
framework.	
  
	
  
Provides	
  quan.fied	
  loca.on	
  
uncertain.es.	
  
	
  
Bayesian	
  framework	
  permits	
  use	
  of	
  a	
  
priori	
  informa.on	
  from	
  alternate,	
  
local	
  and	
  regional	
  based	
  reloca.on	
  
efforts	
  (e.g.,	
  Maule,	
  Iquique	
  
sequences).	
  	
  	
  



Initial versus Final Location: Distance 


Benz	
  et	
  al.,	
  in	
  prep	
  



Thank	
  you	
  ISC	
  and	
  those	
  that	
  
contribute	
  


