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[] united States B soviet Union __| United Kingdom [l pakistan

France People's Republic of China [T india North Korea
Fonte: https://nukewatch.org/tests.html D . — D sk
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@ China
B Democratic People's Republic of Korea
I France
& India
Pakistan
m Russian Federation
fE United Kingdom
E United States of America
Fonte: http://nwp.ilpi.org/?p=3489
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HOW MANY United States

NUCLEAR TESTS

HAVE COUNTRIES Soviet Union
CONDUCTED? v

France

China UK 1 r

DPRK*  Pakistan India “ 4
& P
2 2 2 ? 2

1,054

* The DPRK is the only country that continues to test today @ Copyright 2016  NT| * porvershio w CNS.
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Consequéncias dos testes:
« Contaminacao por radiagao
» Atmosférica, incluindo propagacao para
outras regioes
« Solo
* Plantas
* Animais
» Oceanos € peixes
Aumento de doencas em populagdes locais
Incapacidade de uso da area para quaisquer
atividades
Custos para contencio da radiagcao
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O Tratado
Proibe a execucao de testes de artefatos nucleares

Define o Sistema Internacional de Monitoramento
Define a localizagcao de cada uma das estacdes de
monitoramento

Define o processo de Inspecdes In-situ
Cria 0 CTBTO com sede em Viena
Ja foi assinado por 184 paises e ratificado por 168
Ainda n&o esta em vigor
« Entra em vigor quando for assinado e retificado
por 44 paises listados no Anexo 2 do tratado

PUTTING AN END TO NUCLEAR EXPLOSIONS CTBTO.0RG
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O Tratado sé6 entra
em vigor quando
os 44 paises do
Anexo 2 assinarem

e ratificarem

Algeria*
Argentina*
Australia*
Austria*

Bangladesh*

Brazil*

Bulgaria*

Canada*

China*

Colombia*

Democratic People's Republic of
Korea*

Democratic Republic of the

Hungary*
Indonesia*
Iran (Islamic Republic of)*

PUTTING AN END TO NUCLEAR EXPLOSIONS

15-0CT-1996
24-SEP-1996
24-SEP-1996
24-SEP-1996
24-0CT-1996
24-SEP-1996
24-SEP-1996
24-SEP-1996
24-SEP-1996
24-SEP-1996
24-SEP-1996
24-SEP-1996

04-0CT-1996

14-0CT-1996
24-SEP-1996
24-SEP-1996
24-SEP-1996
25-SEP-1996

24-SEP-1996
24-SEP-1996

11-JUL-2003
04-DEC-1998
09-JUL-1998
13-MAR-1998
08-MAR-2000
29-JUN-1999
24-JUL-1998
29-SEP-1999
18-DEC-1998
12-JUL-2000

29-JAN-2008

28-SEP-2004

15-JAN-1999
06-APR-1998
20-AUG-1998
13-JUL-1999

06-FEB-2012

Netherlands*
Norway*
Pakistan*
Poland*
Republic of Korea*
Romania*
Russian Federation*
Slovakia*
South Africa*

ain*

United Kingdom of Great Britain

and Northern Ireland*
United States of America*
Viet Nam*

25-SEP-1996
24-SEP-1996
24-SEP-1996
24-SEP-1996
24-SEP-1996
24-SEP-1996

25-SEP-1996
24-SEP-1996
24-SEP-1996
24-SEP-1996
24-SEP-1996
30-SEP-1996
24-SEP-1996
24-SEP-1996
24-SEP-1996
24-SEP-1996
24-SEP-1996
27-SEP-1996
24-SEP-1996

24-SEP-1996
24-SEP-1996

01-FEB-1999
08-JUL-1997
05-0CT-1999
23-MAR-1999
15-JUL-1999

12-NOV-1997
25-MAY-1999
24-SEP-1999
05-0CT-1999
30-JUN-2000
03-MAR-1998
30-MAR-1999
31-JUL-1998
02-DEC-1998
01-0CT-1999
16-FEB-2000
23-FEB-2001
06-APR-1998

10-MAR-2006

CTBTO.ORG




O Sistema Internacional de Monitoramento



reparatory commission for the
INTERNATIONAL MONITORING SYSTEM @ CTBTO %ﬂgﬁggﬁg&é‘gg;ggﬁﬂeﬂ}bﬂn
GLOBAL OVERVIEW - CERTIFIED STATIONS AND NON-CERTIFIED STATIONS PRERRRATORY ConIsSION
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Tecnologias de Monitoramento
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Tecnologias de Monitoramento:
* Forma de onda (waveform/SHI):
e Sismico
« Hidro-acustico

* Infrassom
» Radiois6topos (RN)
« Particulados
« (Gases nobres (Xenbnio)
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Monitoramento Hidro-acustico
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Monitoramento Hidro-acustico

HO4S1/EDH 2016/12/23 09:38:04.0
window-length 1.0 overlap 09
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09:38:04.0 09:38:30 09:39:30
Time (hr:min:sec)
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Hydrophone '
Riser cable - __

Inter node

Tail cable

Shore facility\

Trunk cable
In-water electronics

- sub-assembly

Inter node cable
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Monitoramento Hidro-acustico

Explosdo na agua Terremoto Vulcdo subaquatico i Iceberg

Fonte: http://www.ocean-partners.org/sites/ocean-partners.org/files/public/attachments/712 prior-ctbto.pdf
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Monitoramento Hidro-acustico

Event oct27 Power[dBI

Time [s]
Fonte: https://www.ctbto.org/fileadmin/user_upload/pdf/ISS Publication/Hydroacouctic 17-22.pdf
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Monitoramento de Infrassom
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Monitoramento de Infrassom

Sinais de uma explosdo em Londres detectados em
Freyung, Alemanha

—
126H4/BDF
2003-12-11
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Sinais de um meteoro nos montes Urais, Russia
detectados em Aktyubinsk, Kazakhstan

File Edit View Option
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Monitoramento de Infrassom

(3) CTBTO CTBTO IMS Infrasound stations detect Mt Sinabung eruption (19/02/2018)

PREPARATORY commission 15-6 Cocos Island, IS-52 Diego Garcia and 1S-19 Djibouti (6100km from the volcano) 'O\ CTBTO

Infrasound arrival at IS-6 Cocos Island, Australia

PREPARATORY COMMISSION (~1600km south of Mt Sinabung)

al

|

T 00

Google Earth
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Monitoramento Sismico



Monitoramento Sismico

Resultado da combinagdo de um array de sensores Comparagdo entre uma explosdo atémica e um terremoto
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Monitoramento de Radio-isétopos
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Monitoramento de Radioisotopos (RN)
* Particulas

« (Gases nobres (Xenbnio)

Fonte: http://rmccnetwork.net/sites/default/files/files/Overview%200n%20the%20CTBTO%20Radionuclide%20monitoring%20segment.pdf
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Table 2. Some tradionuclides relevant as

nuclear test indicators.

aerosols

Half-life

Zr

64 d

9%

Nb

35d

7¢

17h

2.75d

39d

1.008 y

8d

3.3d

20 h

2.1y

13.2d

30y

12.8d

40.2h

31.5d

Ce
e

1.4d

e

284.3d

lNd

10.99d

noble gases

135

“Xe

133
leC

133

“Xe

131
mxc
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Detector de gases nobres (Xe)
Detector de particulas

PUTTING AN END TO NUCLEAR EXPLOSIONS CTBTO.0RG
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XE Review Window
Linear ® Logl0 & All isotopes O Sslect jsotops XE-131M | =

Cong,  Conc. fler,

Dateetability:  42.554

Datactaliliny:

1421 Detec ¥ Datsetability: 86,489
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Interactive Specrum Analysis and Review Tool (openinspectra) , Version : 1.0, User: rnanalyst
File Sample Comments Options Calibration Processing Polices Reports Peaks Release Special Nuclide Review Help

openinspectra

Graph Assistance | Datailed Information | GC Flags

Collection Stop : 2012-06-10 04:45:48.0  Categery: 4 SMID:B0201206090411
Sampling Time : 24.00 Auto. Cat: 2 Sample Type: P

:2012-06-11 04:45:53.0 Decay Time: 24,00 Rep. Time: 130.49

23.42 Bcq, Life: 23.36  STA Rep. Time: 71.43

Sample Id : 36 Sample Status : P
Station Code : USPED Spectral Qualifier : FULL
Detectar Code : USPTE 001 Data Type : S

Flow Rate : 925.58 Guantity 2221390

T
1343 451

Nuclide Review Window
Energy: |p58.41
Muchide
NATUR

Energy

Detectability:
Line 1 Line 3

Al

26043 FLALES

CTBTO.ORG



Modelagem Atmosferica
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AKW_FUKUSHIMA-1-131
20110404-000000
Plume (units m"-3), Release: 0.12E+19 Units

N sne c AFEAD
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Modelagem para o teste nuclear norte coreano em 2006

(a) | (o} \ 2

’

o,

11 Ocl. 2006

19 Oct. 2006

10 ¥ 1 10
Activity Concantration {mBq/m’)
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Utilizacao dos dados para outros fins
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Outras aplicacdes para os dados:
» Localizacdo do submarino argentino ARA San Juan
* Estudos de meteoros e outros corpos celestes
« Estudos sobre mudancas climaticas no artico usando dados de
infrassom

Previsdo de moncdes na india com maior precisdo e
antecedéncia

Alertas de tsunami

Monitoramento de vazamentos radioativos

Estudos de migragcdes mamiferos aquaticos ou de suas formas
de comunicagao

Pesquisas em sismologia ou modelagem da Terra

PUTTING AN END TO NUCLEAR EXPLOSIONS CTBTO.0RG
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CTBTO FOR SCIENCE
GET INVOLVED NOW!

https://www.ctbto.org/specials/vdec
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Aspectos de Seguranca da Informacao
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Fluxo dos dados

-|||||-|- @ »

Aquisicdo por L Assinatura Transmissao Recepgdo e Retransmissao
sensores Digitalizacdo Digital pela rede Armazenamento aos Estados-Membros

-

Processamento Automatico Processamento Manual
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Principais Riscos:
- Falta de integridade:
* Insercao de dados falsos para implicar adversarios
» Alteracao de dados para impedir deteccao
* Quebra de disponibilidade:

» Nao deteccao de um evento
« Dano a imagem da organizagao
* Quebra de confianca no tratado

PUTTING AN END TO NUCLEAR EXPLOSIONS CTBTO.0RG
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