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6	  August	  1945-‐	  “Li0le	  Boy”	   9	  August	  1945-‐	  “Fat	  Man”	  	  

Hiroshima	  

118,000	  killed	  
80,000	  wounded	  

74,000	  killed	  
75,000	  wounded	  

Absolute	  Devasta+on:	  Hiroshima	  &	  Nagasaki	  

Nagasaki	  



Hiroshima	  	  
15	  kt	  	  

U.S.	  B83	  bomb	  
1200	  kt	  

Soviet	  Tzar	  Bomba	  
50	  mt	  

Chinese	  DF-‐5A	  warhead	  
4,5	  mt	  

Scale	  comparison	  



Atmospheric	  and	  	  
Underground	  	  
Nuclear	  Tes+ng	  



A	  treaty	  approaching	  universality	  



Elements	  of	  the	  CTBT	  Verifica+on	  Regime	  

Consulta+on	  	  
and	  

Clarifica+on	  
	  

Right	  to	  clarify	  	  
ma0ers	  indicaJng	  

possible	  	  
non-‐compliance	  

Interna+onal	  
Monitoring	  
System	  

	  
377	  faciliJes:	  
Ø  Seismic	  
Ø  hydro-‐acousJc	  
Ø  Infrasound	  
Ø  Radionuclide,	  

noble	  gas,	  
laboratories	  

	  
IDC	  &	  GCI	  

On-‐Site	  
Inspec+on	  

	  
	  
Conduct	  of	  on-‐site	  

verificaJon	  	  
acJviJes	  

Confidence	  	  
Building	  
Measures	  

	  
Large	  chemical	  	  
Explosions:	  
Prevent	  

misinterpretaJons	  and	  
calibrate	  seismic	  	  
IMS	  component	  



Events	  Located	  by	  the	  IDC	  from	  	  
February	  2000	  –	  November	  2014	  	  

443,305	  events	  



Seismic	  (170)	  

Infrasound	  (60)	  

Hydroacous+c	  (11)	  

Radionuclide	  (80)	  

Rata	  peaks,	  NZ	  

Bri+sh	  Indian	  
Ocean	  
Territory	  

Antarc+ca,	  
USA	   Townsville,	  Australia	  

+	  40	  noble	  gas	  
+	  ATM	  

CTBT	  Verifica+on	  System:	  Monitoring	  technologies	  



Data	  transmission	  from	  IMS	  to	  GCI	  to	  IDC	  



Interna+onal	  Monitoring	  System:	  337	  facili+es	  

Seismic Primary Array
Seismic Primary 3-comp Station

Seismic Auxiliary Array
Seismic Auxiliary 3-comp Station

Hydroacoustic (hydrophone) Station
Hydroacoustic (T-phase) Station

Infrasound Station
Radionuclide 
Station
Radionuclide Lab

Seismic Primary Array
Seismic Primary 3-comp Station

Seismic Auxiliary Array
Seismic Auxiliary 3-comp Station

Hydroacoustic (hydrophone) Station
Hydroacoustic (T-phase) Station

Infrasound Station
Radionuclide 
Station
Radionuclide Lab

Seismic Primary Array
Seismic Primary 3-comp Station

Seismic Auxiliary Array
Seismic Auxiliary 3-comp Station

Hydroacoustic (hydrophone) Station
Hydroacoustic (T-phase) Station

Infrasound Station
Radionuclide 
Station
Radionuclide Lab



Events	  Located	  by	  the	  IDC	  from	  	  
February	  2000	  –	  November	  2014	  	  

443,305	  events	  



Tsunami	  warning	  

Avia+on	  hazards	  

Fukushima	  
March	  2011	  

Sumatra	  
December	  2004	  

Eyjaaallajokul	  
March	  2010	  

Civil	  and	  scien+fic	  applica+ons	  

Urals	  
February	  2013	  

Meteorites	  

Radia+on	  releases	  



Atmospheric	  transport	  model	  (ATM)	  for	  the	  release	  
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Par+culate	  detec+ons	  at	  the	  IMS	  Network	  Acer	  
Fukushima	  Accident	  

This	  picture	  show	  Jme	  development	  of	  detecJons	  for	  each	  day	  aXer	  the	  accident.	  
Level	  5	  =	  mulJple	  fission	  products	  detected,	  Level	  4	  =	  one	  fission	  products	  detected,	  
Level	  3	  =	  fission	  products	  typical	  for	  the	  staJon	  detected	  
Level	  1	  and	  2	  =	  only	  natural	  radioacJvity	  detected	  

SituaJon	  in	  July	  2011,	  more	  than	  40	  staJons	  have	  detected	  the	  event	  and	  all	  but	  closest	  
staJon	  (Takasaki,	  Japan)	  are	  back	  to	  normal	  background	  radiaJon.	  More	  than	  1600	  
samples	  contained	  radiaJon	  originaJng	  from	  Fukushima	  NPP.	  	  



Tsunami	  Agreement	  /	  Present	  Status	  map	  
(October	  2013)	  

	  



Sta+ons	  for	  Tsunami	  Warning	  
(October	  2013)	  

•  Data	  forwarding	  configured	  for	  
Tsunami	  Warning	  Centres	  in	  11	  States	  
•  Australia	  
•  France	  
•  Indonesia	  
•  Japan	  
•  Philippines	  
•  Thailand	  
• USA	  
•  Turkey	  
• Malaysia	  
•  Republic	  of	  Korea	  	  
•  Russian	  FederaJon	  



Educa+ng	  and	  Training	  the	  Next	  
Genera+on	  of	  CTBT	  Experts	  

Live	  lecture	  
courses	  

E-‐learning	   Partnerships	  with	  
universiJes	  

Emphasis	  on	  using	  innova+ve	  and	  engaging	  tools	  
For	  more	  info:	  educa+on.ctbto.org	  

Integrated	  Capacity	  Building	  



Educa+on	  and	  Outreach	  Ac+vi+es	  

•  A	  total	  of	  3,052	  
registered	  
parJcipants	  

•  To	  date,	  986	  
cerJficates	  of	  
successful	  
compleJon	  issued	  

Registered	  ParJcipants	  
	  

Made	  possible	  by	  generous	  voluntary	  contribuJons	  from	  the	  Kingdom	  of	  Norway	  and	  the	  European	  Union	  
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E-‐Learning	  Plagorm	  Sta+s+cs	  since	  2012	  
	  

	  

Sessions	  

95,561	  
	  
Pages/Session	  

10	  
	  
%	  New	  Users	  

27.23	  

Users	  

26,059	  
	  
Avg.	  Session	  DuraJon	  

12	  minutes	  
	  
Page	  views	  

992,822	  
	  
Number	  of	  Countries	  

179	  
	  

(StaJsJcs	  as	  of	  17	  Dec	  2014)	  

Made	  possible	  by	  generous	  voluntary	  contribuJons	  from	  the	  Kingdom	  of	  Norway	  and	  the	  European	  Union	  


