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Treaties�

�� �	�� Limited Nuclear Test Ban Treaty 
LTBT�

�� �	�� Non
Proliferation of Nuclear Weapons Treaty 
NPT�

�� �	�� Threshold Test Ban Treaty 
TTBT�

�� �	�� Peaceful Nuclear Explosions Treaty 
PNET�

�� �		� Comprehensive Test Ban Treaty 
CTBT�



Background�

Much of the focus in the past has been on distinguishing possible

nuclear explosions from earthquakes�

Currently� since the testing treaties have put limitations on the

permissible sizes of the nuclear explosions� other smaller seismic

events such as industrial mining explosions have become of interest

in the discrimination problem�

The work presented here is related to distinguishing low
level

nuclear explosions from ripple
�red mining explosions that are on

the same seismic level�



The Problem�

� Monitoring seismic events at Regional Distances for low
level

nuclear tests�

� Other seismic sources need to be ruled out�

� Ripple
Fired Mining Explosions



Ripple�Fired Explosions�

This is a mining technique in which explosions of single devices 
or

groups of devices� are detonated in succession�



Monitoring�

Arrays of receivers are put in place at Regional Distances and

seismic data is continually collected� Seismic disturbances that are

above the baseline noise of the area are investigated�
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Truncated Normal�
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Bayesian Statistics�

Model�

p
Yj��

Prior distribution�

p
��

Joint distribution�
p
Y��� � p
Yj��p
��

Posterior distribution�

p
�jY� �

p
Yj��p
��R
p
Yj��p
��d�

� p
Yj��p
��



Gibbs Sampler� �ref� Gelfand and Smith �����
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The parameter set�
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Likelihood�
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Conditional Marginal Posterior Distributions�
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Gaussian

�aj � ��aj
�

��
���
�
�	

c
�X

k

X
t

��k
t��j��sk
t� j�
�

���aj �

�
��
�
�	

c
�X

k

X
t

s�k
t� j�

�j �

�

� � 
�� ��
	

c��aj ��
�

aj
�

c��������

�

�aj
��
�

exp
�

�
�

	
��aj

��aj
� ���
���


�



�jY� rest � Np
������

�
�

� ��
�

�	
X

k

X
t

sk
t��sk
t� � ���� ��
�

���
�

� 	
X

k

X
t

�sk
t��s
�

k
t� � ����

where

�sk
t� � �sk
t� ��� ���� sk
t� p���



	 jY� rest � gamma
��� � �
�

��

��� � q
�n� l � p�
� � ��

��� �

�
�c

X
k

X
t

��k
t� �
�

�
X

k

X
t

e�k
t�



sk
t�jY� rest � Normal

�sk�i� � ��sk�i�
��	

c
�X

t

at�i�
�
t��i��� 	
X

t

�t�ie
�

k
t��i��
�

���sk�i�
�
�	

c
�X

t

a�t�i � 	
X

t

��t�i



Steps To Perform The Gibbs Sampler�

Given the initial values�n
����� a��������� 	 ����S���
o

for h � � to Reps�

�� Sample ��h� from a beta�

�� Sample a
�h�

j � j � �� ����m� from a Bernoulli
Gaussian�

�� Sample ��h� from a p
variate normal�

�� Sample 	 �h� from a gamma�

�� Sample sk
i�
�h�� i � �� ���� n� k � �� ���� q� from a normal�

�� Set h � h� � and go to Step ��
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