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2  The Concept of the NPE

1 Introduction
The Comprehensive Nuclear-Test-Ban Treaty (CTBT) prohibits all kinds of nuclear explosions. For
the detection of treaty violations the International Monitoring System (IMS) operates stations
observing seismic, hydroacoustic, and infrasound signals as well as radioisotopes in the
atmosphere. While the IMS data is collected, processed and technically analyzed in the International
Data Center (IDC) of the CTBT-Organization, National Data Centers (NDC) provide interpretation
and advice to their government concerning suspicious detections occurring in IMS data. If the nature
of a suspicious event cannot be clarified with data of the IMS or national technical means, an on-site
inspection (OSI) can be requested by the member states.

Results of the National Data Centre Preparedness Exercise 2015 (NPE2015) are provided on this
poster. NPEs are exercises which are dealing with fictitious treaty violations.

The National Data Centre Preparedness
Exercises (NPE) are regularly performed
dealing with fictitious treaty violations to
practice the combined analysis of CTBT
verification technologies and national
technical means. These exercises should
help to evaluate the effectiveness of
analysis procedures applied at National
Data Centres (NDCs) and the quality,
completeness and usefulness of IDC
products.

Purpose
The National Data Centre Preparedness 
Exercise (NPE) is an exercise conducted by 
NDCs for NDCs

Scenario
Fictitious / partly hypothetical “suspicious event” 
which is handled as a possible treaty violation

Task
Apply verification procedures to identify the 
source and decide whether it can be a treaty 
violation. Test the usefulness of the data, 
products, and services provided by the CTBTO

Participants
All National Data Centres (NDCs) and 
associated institutions. Support by CTBTO

3  The NPE2015 Scenario

NPE 2015 – Scenario and verification task
Your national authority has noticed some indications of
suspicious activities in the fictitious State of ENPEDOR (map
on the left) which is located in Central Europe (roughly around
51° N, 16° E) as shown in the map below.
Participants are requested to monitor waveform events
occurring in the region. The period of higher alertness is initially
planned to last two months from October 1st until November
30th, 2015.
If any potentially connected radionuclide detections will be
reported during or after this period you will get informed timely.

Fictitious State 
ENPEDOR

� Time interval from isotope ratios of radionuclide 
particulates
Zr97   Zirconium
Nb97  Niobium
Source time:   15/16 October 2015

� Number and concentration of radionuclide 
particulates 
indicate a surface explosion

� ATM backtracking
Large source region
Trigger event on area of ENPEDOR is consistent with 
release scenario

� ATM forward calculation
Arrival time of radionuclide isotopes is consistent  
with an event 
on 15 October 2015 at area of ENPEDOR 

Investigation of surface and subsurface events at 

the territory of ENPEDOR on 14 - 16 October 2015

Selection of Search Area and Time Interval 

of trigger Event

Fictitious radionuclide detections
at stations of the IMS in October
2015 may be connected to sus-
picious activities in ENPEDOR.
These radionuclide spectra are
the start of the exercise 2015.
The closes stations are displayed
on the map.

The National Data Centre Preparedness Exercises 2015 (NPE2015) has a combined radionuclide-
waveform scenario. Fictitious particulate radionuclide and radioxenon measurements at stations of the
IMS (International Monitoring System) of the CTBTO were reported to the international community. The
type of isotopes and concentrations could arise from an underground nuclear explosion (UNE). The task
of the exercise is to identify the scenario behind the provided data. The source region and time domain
of a possible treaty violation activity was determined from Atmospheric Transport Modeling (ATM) in
backtracking mode with input data from the fictitious data. A time slot in October and a region around the
mining area of Lubin could be identified as the possible source area of the fictitious measurements.

4  Candidate Events

The investigation of the fictitious radionuclide detections
revealed activities within the time interval 14./16. October
(see part 3) as the source of a possible treaty violation.
Four seismic events from the Lubin mining area fulfill all
criteria of the NPE2015 scenario.
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Seismic events in chronologic order. The candidate
events occurred within the time slot marked by red lines.

Waveform data (vertical component of seismic station
GEC2) of the four candidate events from the Lubin
mining area. The station GEC2 is one array element
of the array GERES in the southeast part of Germany.
GERES is part of the IMS of the CTBTO.

The map shows seismic events at the area of ENPEDOR
(red line) in 2015 which were used for the investigation.
Induced events are marked by yellow stars, blasts by
brown stars and natural events marked red.

5 Lubin Area

Lubin is a small town in the center of
the large copper and silver mine
area in Poland. Most of the seis-
micity is induced or triggered by
mining activeties in the area.
The seismicity of the determined
source region was investigated in
detail to identify events which can-
not be classified as induced within
the relevant time interval. The com-
parison of spectral characteristics
and a cluster analysis was applied
to search for a non-characteristic
event within a number of known
induced events in the area.

6 Spectral Characteristic of Lubin Events
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The power spectral density of Pn/Sn-
phases respectively Pg/Sg-phases of
16 events with magnitudes above 3.0
ML from the Lubin copper mine area in
2015 were investigated and compared.
The characteristic of all events shows
comparable behavior which is known
for natural tectonic or induced events.

Event: 2015-Oct-15  08:05:44    3.5 ML

The spectra for one event is
exemplarily shown in the figure
on the right. The main charac-
teristic is a higher energy for S
compared to P phases and
similar spectral amplitude
decay for S and P phases.

The maps show the active mines
and seismic events (2015) which
are included in the Reviewed Event
Bulletin (REB) of the CTBTO.

7 Cluster Analysis of Lubin Events

A Cluster analysis is applied to compare the
candidate events with other events from the same
region. It was tested whether the candidate events
belong to a cluster of events with similar waveform.
In this case it is obviously that they are not
suspicious and not a candidate for a possible treaty
violation.

ObsPy was used for this investigation

Cluster 1
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Cluster 2
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events

16 Oct 16:20:48

15 Oct 08:05:44
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Schematic 
Diagram

Histogram of the calcu-
lated cross correlation
values of all events (91)
in 2015. The waveform
(vertical component) of
station GEC2 was
used. Event pairs with a
similarity above a
coefficient of 0.7 was
estimated as significant.

The similarity matrix
which shows the
cross correlation
values for events in
chronological order
reveals that no
clustering in time
can be observed.

The dendrogram reveals various clusters of
events from the Lubin mining area. The clustering
of subsets indicate a similar source time and fault
plane orientation. None of the four candidate
events has a unique signature. The candidate
event from 16 October 2015 (16:20:48 UTC)
belongs to the main cluster 1 with 23 events of 91.
The candidate event from 16 October 2015
(22:58:32 UTC) has only one similar event within
the investigated time window.

Time shift                      0.025 sec

correlation coefficient   0.99 

2015-10-07  19:40:23 2.9 ML

Time (UTC)

Time (UTC)

2015-09-12  08:16:51 3.3 ML

Example of a cross correlation result for two events with a high
similarity and a correlation coefficient of 0.99. The analysis was
applied to a time window with Pn and Pg phases.

6 Conclusions

� The results reveal that none of the candidate
events had an explosion like characteristic. The
possibility of a treaty violation would be very
low.

� Candidate events within the source region and
the relevant time window could be identified as
probable natural tectonic events or induced
events from the Lubin mining area

� For the investigated time window and source
region no infrasound signal could be
associated.

� An explosion as source of the release scenario
could not be verified, but a small explosion
(surface or subsurface) below the detection
threshold (seismic and infrasound) of the
networks cannot be excluded.

� A special investigation with local stations
available at the German NDC could reduce the
completeness magnitude Mc below 2.0 ML

� In this exercise, it was decided that an on-site
inspection (OSI) is not necessary to exclude
the possibility of a fictitious clandestine
underground nuclear explosion.
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