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• Treaty on the Non-Proliferation of Nuclear 

Weapons (NPT)  

• Convention  on Biological Weapons (BWC)  

• Convention  on Chemical Weapons (CWC) 

•

•

• Conventional Forces in Europe Treaty (CFE) 

• Open Skies Treaty 

• Antarctic Treaty  

• Treaty of Tlatelolco 

• Other  (nuclear ) weapon-free zone Treaties 

• Intermediate Nuclear Forces Treaty (INF)  

• (New) Strategic Arms Reduction Treaty 

(nSTART) 

Objectives 

to reduce or eliminate of 

arms, particularly 

weapons of mass 

destruction,  

to curb or stop the 

proliferation of weapons 

and of sensitive, dual-

use technologies, or  

to increase security and 

build confidence in other 

ways. 



Slide 5 

 Most of the treaties/agreements include verification provisions.  

 Verification regimes contain technical, institutional and/or 

administrative procedures and generally intend to prevent State 

Parties from non-compliance or to detect non-compliance, should 

the situation arise. 

Verification measures 

Cooperative measures (e.g. exchange of information); 

national technical means (e.g. national/military satellites); 

technical monitoring/measurement devices placed at/near sites;  

on-site inspections; 

intelligence information; 

open-source information (internet data, ,…) 
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satellite image data 

comparable 

remotely 

verifiable 

continuously 

In the absence of 

“ground truth”, 

commercial satellite 

imagery provides one 

of the few 

opportunities to 

gather “real” 

information.  

technical limitations 

spatial resolution 

spectral resolution 

temporal resolution / 

revisit cycle 

availability of data 

financial budget 

political restrictions / 

“shutter control” 
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 Under the nuclear Non-Proliferation Treaty (NPT, 

1970), non-nuclear weapon States are prohibited 

from, inter alia, possessing, manufacturing or 

acquiring nuclear weapons or other nuclear 

explosive devices.  

 The Treaty establishes a Safeguards System under 

the responsibility of the International Atomic Energy 

Agency (IAEA), Vienna. 

 Safeguards are used to verify compliance with the 

Treaty through inspections conducted by the IAEA.  

 Safeguards are intended to prevent the diversion of 

fissile material for weapons use. 
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1. Verification of Member States declarations  

  

 

2. Verification of Member States declarations  

  

 Identification of undeclared facilities / 

activities 

 

3. Preparatory information for 

 Inspections 

 Other technical visits 



Slide 9 

Automated processing of VHR optical imagery 

Change detection 

Rapid change mapping 

Classification 
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Potential of SAR, hyperspectral and TIR imagery 

Hyperspectral Signatures of Uranium Mining and Processing  Sites 

Thermal Signatures of Nuclear Sites 3D SAR Signatures of Nuclear Sites © DLR 
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Geoprocessing 

Visibility analysis using ArcGIS 3D Analyst  

Volume calculation using ArcGIS Spatial Analyst  

Geoinformation from the web 

using e.g. Geohack and 

Wikimapia 



Slide 12 



Slide 13 



Slide 14 

 The Comprehensive Nuclear-Test-Ban 

Treaty (CTBT) bans nuclear explosions by 

everyone & everywhere. 

 The Preparatory Commission for the 

Comprehensive Nuclear-Test-Ban Treaty 

Organization (PrepCom) has been founded 

in order to promote the Treaty and to 

build-up the verification regime 

 Verification regime to make sure that no 

nuclear explosion goes undetected: 

 International Monitoring System (IMS), 

including seismic, hydroacoustic, 

infrasound and radionuclide monitoring 

 International Data Centre (IDC) 

 On-site Inspections 
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 Presently, satellite imagery analysis is not 

included in the CTBTO verification regime. 

 However, the CTBT considers satellite 

monitoring as an additional technology 

whose verification potential should be 

examined (Article IV, paragraph 11). 

 Application of satellite imagery in the 

preparation of on-site inspections with 

regard to the specification of inspection 

area and point of entry, and for focusing 

activities during inspections. 

 Complementary for confirming information 

gathered from the IMS. 

Sources: CTBTO (top), 

Henderson 2010 (mid), 

Schlittenhardt et al. 2010 

(bottom) 
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 Open Skies Treaty 

 

 

 Fissile Materials Cut-off Treaty 

(FMCT) 

 

 

 Nuclear Weapons Free Zones 

(NWFC) 

 

 

 Missile Free Zones (MFZ) 

 

 

[http://www.timesonline.co.uk/tol/news/world/middle_east/article3724048.ece] 

[http://www.fas.org/programs/ssp/nukes/_images/deployment.jpg] 

[http://www.globalsecurity.org/wmd/world/syria/images/al-safir-dg-1b.jpg] 
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 EO generally represents a key source of information for the 

different national and international bodies involved in the 

implementation of treaties.  

 EO has a lot of potential in verifying Treaties compliance by  

 Supporting the efficient management of arms control and 

non-proliferation issues; 

 Contributing to improve the performance of the Treaty. 

 However, the potential of EO data and digital image 

processing still has to be investigated and utilised for a 

number Treaties. 

 The use of satellite data under the NPT Safeguards System 

could serve as an example. 

 ISPRS could play an important role. 
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Imaging satellite sensors 

 Thermal infrared and hyperspectral sensors with improved  

spatial and temporal resolution 

 Very high resolution optical sensors with enhanced spectral 

resolution 

 High spatial resolution SAR sensors offering polarimetric data 

in L-/P-band 

Information extraction and management 

 Processing of satellite images as to Treaty-relevant physical or 

chemical parameters 

 Modeling of Treaty-relevant features 

 Computer-aided image understanding (computer vision) 

 Integrated analysis of multi-source data 

 Development of user-friendly geoinformation management and 

geoprocessing tools 
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