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Comprehensive	  Nuclear	  Test-‐Ban	  Treaty	  
InternaIonal	  Monitoring	  System	  

	  
50	  	  primary	  and	  120	  auxiliary	  seismic	  monitoring	  sta-ons.	  
11	  	  hydro-‐acous-c	  sta-ons	  detecIng	  acousIc	  waves	  in	  the	  oceans.	  
60	  	  infra-‐sound	  staIons	  sta-ons	  using	  microbarographs	  (acousIc	  pressure	  

sensors)	  to	  detect	  very	  low-‐frequency	  sound	  waves.	  
80	  	  radionuclide	  sta-ons	  using	  air	  samplers	  to	  detect	  radioacIve	  parIcles	  

released	  from	  atmospheric	  explosions	  and/or	  vented	  from	  underground	  or	  
under-‐water	  explosions.	  

16	  	  laboratories	  
	  
	  
288	  of	  these	  337	  faciliIes	  (85	  %)	  are	  now	  built	  and	  cerIfied	  or	  being	  cerIfied;	  

	  21	  are	  under	  construcIon	  and	  28	  are	  planned.	  
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*	  	  	  <	  	  0.01	  (0.04)	  kt	  	  in	  regions	  of	  interest	  for	  hard	  (sod	  rock)	  	  +	  	  possible	  decoupling	  
	  

	  IMS	  	  =	  	  InternaIonal	  Monitoring	  System	  
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NaIonal	  Academy	  of	  Sciences	  (2002)	  
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2012	  NaIonal	  Academy	  of	  Sciences	  
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Evaluates	  explosion-‐monitoring	  
and	  nuclear-‐weapons	  capabiliIes	  
	  
Technical	  basis	  for	  US	  raIficaIon	  	  
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The	  tragic	  Utah	  mine	  collapse	  was	  not	  an	  	  
	  	  

explosion	  	  
earthquake	  (“double-‐couple”	  DC)	  
or	  
implosion,	  but	  
	  	  

	  
	  

Dreger,	  et	  al.	  (2009)	  

DC	  	  

Mine	  Collapse	   2	  flat	  surfaces	  slapping	  together:	  	  
Not	  any	  orientaIon	  but	  horizontal	  
surfaces,	  like	  the	  roof	  of	  a	  chamber	  
slamming	  onto	  the	  floor.	  
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Major	  scienIfic	  &	  societal	  applicaIons	  
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30	  ton	  	   	  	  ~	  twice/week	  

5	  kton	   	  	  ~	  once/year	  

100	  kton	  	  ~	  once/decade	  
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CTBTO	  
Yekaterina	  Pustynnikova/Chelyabinsk.ru,	  
via	  Associated	  Press	  

15	  February,	  2013	  Bolide	  
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Non-‐Treaty	  ApplicaIons	  
of	  Monitoring	  

Comprehensive	  Nuclear	  Test-‐Ban	  Treaty	  	  
InternaIonal	  Monitoring	  System	  

Fukushima	  	  
radioacIve	  plume	  

Indian	  Ocean	  
tsunami	  warning	  
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volcanic	  erupIons	  

Advanced	  Science	  Course	  
CTBTO,	  Dec.	  2011	  
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North	  Korean	  Test	  Site	  
Commercial	  Imagery	  
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Pervasive	  monitoring	  of	  the	  environment	  
	  	  
Relevant	  to	   	  –	  	  climate	  change	  

	   	   	  –	  	  resource	  management	  (water)	  
	   	   	  –	  	  environmental	  quality	  (polluIon)	  
	   	   	  –	  	  public	  health	  (epidemiology)	  
	   	   	  –	  	  natural	  hazards	  miIgaIon	  (tsunami)	  
	   	   	  –	  	  natural	  catastrophe	  response	  (earthquakes)	  
	   	   	  	  

Opportunity:	  	  Greatly	  enhance	  atmospheric	  monitoring	  
	  

	   	   	  gases	  (e.g.,	  greenhouse	  gases)	  
	   	   	  parIculates	  	  
	   	   	  use	  data	  to	  improve	  weather/climate,	  polluIon	  tracking,	  forecasIng	  

	  
	   	   	   	  …	  and	  for	  arms	  control	  
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Non-‐Treaty	  ApplicaIons	  
	  



	  
	  
1)	  	  Acknowledge	  non-‐treaty	  applicaIons	  of	  monitoring	  

–	  	  helps	  implement	  and	  pracIce	  monitoring	  
–	  	  provides	  plauorm	  for	  developing,	  vevng	  technologies	  
–	  	  maintains	  long-‐term	  moIvaIon	  for	  monitoring	  regime	  
–	  	  hazard	  mi7ga7on,	  avoidance	  

	  
2) Develop	  and	  implement	  plans	  to	  use	  non-‐treaty	  monitoring	  

	  
	  
3)  Take	  leadership	  through	  bi-‐lateral	  cooperaIon	  

RecommendaIons	  
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In	  some	  sense,	  nontreaty	  applicaIons	  should	  
be	  viewed	  as	  one	  of	  the	  ulImate	  long-‐term	  
objecIves	  of	  an	  arms-‐control	  monitoring	  
regime.	  	  Without	  such	  applicaIons,	  monitoring	  
may	  not	  be	  sustainable.	  	  With	  such	  applicaIons,	  
however,	  monitoring	  can	  be	  enhanced	  
through	  implementaIon	  of	  new	  technologies,	  
engagement	  of	  more	  parIcipants	  and—more	  
generally—through	  improvements	  in	  transparency	  
among	  naIons.	  
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