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History of Nuclear Testing



Worldwide Nuclear Tests

Between 1945 and 2017 – over 2000 nuclear explosions at over 
60 locations throughout the world

One explosion every 9 days for 50 years

United States: 1032 tests
Soviet Union: 715 tests
France: 210 tests
United Kingdom: 45 tests
China: 45 tests
DPRK: 6 tests
India: 3 tests
Pakistan: 2 tests 



Nuclear testing 1945 - 2017



Development of 
the Non-proliferation 
Regime
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• At the 1995 Review Conference, 
the NPT was extended indefinitely

• Part of a package deal:
• NNWS agreed to indefinite extension
• NWS agreed to proceed quickly 

with negotiations for a CTBT
• Included a resolution on the Middle East

• Opened for signature in 1968, entered into force in 1970
• Three main “pillars”:

• Non-proliferation
• Disarmament
• Peaceful use of nuclear energy

• Review Conferences every 5 years to review Treaty 
implementation

• Treaty defines “discontinuance of all test explosions of 
nuclear weapons” as a goal.

The NPT – Treaty on the Non-Proliferation of 
Nuclear Weapons



The CTBT in detail





Effective nuclear 
non-proliferation and 

disarmament measure: 
horizontal and vertical

Important first step to a 
world without nuclear 

weapons

The CTBT is an international treaty 
that bans all nuclear explosions, 
by anyone, anywhere.

185 States have signed, 170 ratified; 
Not yet in force

Verification compliance 
through On-Site Inspections

Consultation/Clarification 
and Confidence Building 
Measures

Intrusive, 
non-discriminatory verification 

system: IMS & IDC 

What is the Comprehensive 
Nuclear-Test-Ban Treaty (CTBT)?



The CTBT: Main provisions
Article I: Basic Obligations

1. Each State Party undertakes not to carry out any nuclear weapon test explosion or any 
other nuclear explosion, and to prohibit and prevent any such nuclear explosion at any 
place under its jurisdiction or control.

2. Each State party undertakes, furthermore, to refrain from causing, encouraging, or in any 
way participating in the carrying out of any nuclear test explosion or any other nuclear 
explosion.

The CTBT: Main provisions



• Article I: basic obligation – ban on all nuclear explosions
• Article II: the Organization

• Oversees IMS and IDC
• Executive Council: 

o 51 Members from 6 geographical regions
o Chosen according to political and security interests, nuclear 

capabilities, number of monitoring facilities, expertise and budgetary 
contribution

o Also chosen according to rotation and elections
• Article IV: Verification

• IMS technologies
• IDC data distribution
• Role of National Technical Means

The CTBT: Main provisions



The Treaty has been signed by 185 States of which 170 
have ratified.
(Recent developments: The Gambia, Tuvalu, and 
Dominica are in the process of depositing the instruments 
of ratification)

Entry-into-Force: According to Art. XIV of the Treaty, 44 
States with significant nuclear capabilities (Annex 2 
States) must ratify. 

Currently 8 States out of 44 remain.

A treaty approaching universality



8
Annex 2 States 
required to ratify

44
remain

According to 
Art. XIV

Neither signed 
nor ratified 
DPRK
India
Pakistan

Signed but 
not ratified
China
Egypt
Iran
Israel
USA

CTBT: Entry-into-force



Ministerial meetings:
- gives EIF high-level attention
- every two years

Article XIV Conference:
- Promotes EIF
- Every two years

“I urge all countries yet to join the CTBT to do so as
soon as possible. For almost 20 years, a global norm
has existed.. based on voluntary moratoriums… this is
not enough.” UN Secretary-General Guterres 2017

Group of Eminent Persons (GEM): 
Engaging high-level advocates

CTBTO Youth Group:
- The next generation

Executive Secretary Floyd and the
25th Anniversary push for universalization

Entry into force initiatives



ctbto.org

1. The International Monitoring System (IMS) will, when complete, consist of 337 facilities worldwide to monitor the 
planet for signs of nuclear explosions. More than 300 facilities – around 90% of the total – are already up and running.

The Verification Regime

2. The International Data Centre (IDC) at the CTBTO’s headquarters in Vienna receives the data from the global
monitoring stations. The data are processed and distributed to the CTBTO’s Signatured State in both raw and
analyzed form. When North Korea tested in 2006, 2009, 2013, 2016 and 2017, the Member States received
information about the location, magnitude, time and depth of the tests within two hours.

3. On-site inspections(OIS) can be dispatched to the area of a suspicious nuclear explosion if the data from the IMS
indicate that a nuclear test has taken place there. Inspectors will collect evidence on the ground at the suspected
site. Such an inspection can only be requested and approved by Member States once the CTBT has entered into
force. Large-scale on-site inspection exercises were carried out in September 2008 in Kazakhstan and in November
2014 in Jordan.



ctbto.org

Seismic: 170
Listening underground

Hydroacoustic: 11
Listening under water

Infrasound: 60 
Listening above ground

The verification System
4 Monitoring Technologies

Radionuclide: 80
Sniffing for radiation

P R E PA R ATO RY  CO M M I S S I O N  

90% complete



Civil and Scientific
Applications



Seismic technology
• Research on earthquake and volcanic eruption prediction;

• Seismic hazard assessment and studies of damaging
earthquakes;

• Studies on the internal structure of the Earth;

• Studies on the melting of glaciers, whose size and movements
can affect seismic signals;

• Study of the differences in wave travel time (acoustic
impedance temporal variations).



Hydroacoustic technology
• Location of underwater volcanic events;

• Monitoring of sea temperature and signs of global warming;
• Support research on ocean processes and marine life, such as whale
populations and migration. Marine mammal studies;

• Systematic research on the calving of icebergs and ice shelf break-up
as indicators of warming at the ice shelves;

• Improving weather prediction and estimates via the inference of
ocean temperature;

• Study of the variation of the travel time of signals.



Infrasound technology
• Detection of volcanic eruptions- possible effects on civil aviation

• Atmospheric and meteorological studies.

• Tracking of storms.

• Detection of meteor impacts in the atmosphere.

• Signals generated by the calving of icebergs and movements of glaciers.

• Signals generated by landslides and avalanches.

• Determine seasonal and yearly variations of some atmospheric properties.



Radionuclide technology
• Increase understanding of the long-range exchange of pollutants.

• Monitor the stratosphere/troposphere exchange and validate global
climate models;

• Monitor seasonal and yearly variations of specific radionuclides;

• Determine the quantity of dust and pollens present over a certain
period of time. The evolution of chemical contents in dust.

• Monitor current and re-analyze past solar activity changes.



IMS Data / IDC Products

International Monitoring System

Users 
in State Signatories

Scientists 
with cost-free 

contract

Tsunami warning 
centers with 
agreements Authorized 

users

Test ban 
monitoring

Civil applications Scientific 
use

Inter-Agency Committee 
on Radiological and 

Nuclear Emergencies
(IACRNE)

• 10 GB Daily
• ~40 TB Archived 

P R E PA R ATO RY  CO M M I S S I O N  

August 2021: 
Over 1600 users in 143 

State Signatories

Over 20 years of data and products



CTBT and Australia

Country Number of 
IMS stations

1. United States 38

2. Russian Federation 32

3. Australia 21

4. France 17

Scale of assessment: 2.259
Contribution: EUR 1.201.137,00



CTBT and Australia
Australia is a strong advocate of the CTBT

• Joint working paper for the 2020 
RevCon on the interlinkages between 
CTBT and NPT

• Joint working paper for the 2020 
RevCon on recommendations for 
consideration for the NPT State 
Parties 

• Introduction of a resolution containing 
the Treaty text to the UN General 
Assembly, 1996



Priorities for the CTBT 25th
Anniversary year (2021-2022)



Situation in the CTBT @ 25
There is near universal adherence to the CTBT’s 
prohibition on nuclear explosions

The norm against nuclear testing established by the 
CTBT is strong, but until the Treaty enters into force 
and is universal, the full scope of verification 
options will not be available

The 25th anniversary year of the Treaty is a time to 
engage and create momentum towards 
universalization to put an end to nuclear testing by 
anyone, anywhere, for all time

Every ratification counts



ü Advance universalization to
create a strong international
norm against nuclear
weapon testing

ü Generate strong political
momentum for the CTBT

ü Motivating the remaining
States to advance the entry
into force of the CTBT

ü Latest achievements.

Priorities for the CTBT 25th anniversary year

Prime Minister Tuvalu

Prime Minister Dominica

The Gambia



Twitter: @CTBTO @_RobFloyd


