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Vertical Records from Nuclear Tests in North Korea: 2006, 2009, 2013 & 2016 at MDJ (Mudanjiang, China)
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Evaluation of a seismic event, 12 May 2010, in North Korea %,
Won-Young Kim, Paul G. Richards, and David P. Schaff (Columbia University, New York); %,

and Karl Koch (Federal Institute for Geosciences and Natural Resources, Hannover, Germany). Q’f%
Pl: Paul G. Richards: richards@LDEO.columbia.edu; 845-365-8389 %,
Consortium for Verification Technology (CVT) %,

Background, and Claims of a small nuclear explosive test in North Korea, conducted in May 2010 and additional to
summary of our those generally recognized, were first published by Lars-Erik De Geer in 2012, on the basis of
methods/results radionuclide evidence. Several papers have supported his claim from this evidence.

. Additionally, in 2015, Zhang and Wen found seismological evidence that on May 12, 2010, a very
P \%g small seismic event (magnitude ~ 1.5) occurred at the North Korea nuclear test site. They too
claimed, unambiguously, that it was from a nuclear explosion. In this project, we have found and
analyzed seismograms for the May 2010 event. We used an open station, MDJ, in China, and the
temporary Dongbei network, shown here in maps on the left (above depicted waves).

East Sea

We developed training seismograms of twelve earthquakes and twelve explosions, located in the
map on the right, as recorded by station MDJ. We then developed an objective procedure to
discriminate between these two types of seismic signal, using Dongbei data. We conclude that
the seismic event of interest was a very small earthquake. Our work indicates that the North

Depicts different seismic waves (for Korean nuclear test site can be monitored for explosions down to a few tons of explosive yield.
a Soviet UNE recorded in China)
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Accurate Relative Location Estimates for the North
Korean Nuclear Tests Using Empirical Slowness
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L NORSAR, P.O. Boz 53, 2027 Kjeller, Norway,
E-mail: steven@norsar.no

2 Los Alamos National Laboratory.


http://gji.oxfordjournals.org/

Gibbons et al., Geophysical Journal International, in pre

The North Korean Nuclear Tests

9 September 2016 A [k Micihap (@220 )
O = QU iagty
6605~ ~
5 L 25 May 2009
s @I‘S,—‘O~~
7

-~ o

6 January 2016

-

-~

> 7 P
. 12 February 2013 (@ ‘ T
. fnete,_S b

S 9 October 2006
0

Google earth
C)



http://gji.oxfordjournals.org/
From Gibbons et al., Geophysical Journal International, in press


projects
old (DPRK) and new (data rescue)



Seismology as an observational science 1s based
upon studies of ground motion from earthquakes and
explosions that were successfully documented by
analog recording methods for about eighty years,
prior to the emergence of digital recording in the
1960s and 1970s.



Seismology as an observational science 1s based
upon studies of ground motion from earthquakes and
explosions that were successfully documented by
analog recording methods for about eighty years,
prior to the emergence of digital recording in the

1960s and 1970s.

We ask: how can archives of analog seismograms be
turned into a usable resource 1n the digital era, which
today permits sophisticated methods of analysis that
cannot directly be applied to the earlier types of
recording’?
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Vast archives of analog seismograms exist in many different countries, that
have developed different practices on how such archives should be treated.

Specific efforts at scanning and digitizing key datasets have been
successful, and such efforts at data rescue need to be communicated to
institutions responsible for unused archives.

Basic documentation on what data exist in the United States, and what can
be accessed, 1s hard to find.

Very few seismologists who received their training since the 1980s have
practical experience of working with analog seismograms. Seismologists
who were trained in the 1970s or earlier and are still active, face a daunting
task in developing ways to bring out the relevant information recorded in
the past, for study using the methods that future generations of
seismologists will surely develop.

Opportunities for interaction between those familiar with analog
seismograms, and modern analysts, will not last indefinitely.

Can we develop consensus on what subsets of analog data should be saved,
if such data cannot all be kept indefinitely?
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who were trained in the 1970s or earlier and are still active, face a daunting
task in developing ways to bring out the relevant information recorded in
the past, for study using the methods that future generations of
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Opportunities for interaction between those familiar with analog
seismograms, and modern analysts, will not last indefinitely.

Can we develop consensus on what subsets of analog data should be saved,
if such data cannot all be kept indefinitely?

These are all management problems, and we can solve them.
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Potential Projects:

excitation efficiency of chemical explosions vs nuclear explosions
studies of cratering and associated excitation efficiency (of seismic waves)
comparisons of teleseismic and regional interpretations of the same event

studies of the effects of depth of burial (PNEs),
and of surface topography (Degelen), on regional wave excitation

studies of the effects of near-source rock damage, on excitation efficiency (Degelen)

at Balapan (Shagan River):
for the largest UNEs, comparisons of mp(P) and mp(Lg)

for atmospheric nuclear explosions, effects of HOB and Y on seismic excitation

checking/validation, of 3D models of Earth structure in Eurasia
(and associated travel times)

evaluation of variability of spectral ratios and coda properties,
in the context of source identification
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Seismology 1s an Observational Science

More discussion of analog seismograms & data rescue issues, is given in poster #29
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