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o September 374 2017: Sixth nuclear test conducted by North Korea

o Test takes an outstanding place in the sequence of North Korean nuclear test explosions
o Estimated body wave magnitude of 6.2
o Calculated explosive yield of several hundred kt TNT equivalent
o Strong surface and tectonic activity observed in the aftermath of the test
o Possible observations of radionuclides related to the test

o Involvement of the German National Data Center
o Provide an independent and advanced evaluation of the 2017 test
o Collaboration with experts from federal or scientific institutions (BfS, GFZ, KIT)
o Application of several different geophysical methods:
o Seismology
o Infrasound
o Remote Sensing
o Radionuclide Monitoring and Atmospheric Transport Modeling
o Utilization of national technical means and additional non-IMS data
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Seismology — Relative hypocenter localization
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Seismology — Influence of topography

Seismology

[ Topography ]

o 2-D synthetic wave-field simulations using
Chebyshev pseudo-spectral approach

depth [km]
depth [km]

o Considering an 8 km long East-West
profile across Mt. Mantap and

depth [km]
depth [km]

taking geology into account =
B AE
o Topography has a strong impact on the i : 1.,
surface reflected wave-field, .
both for pP- and pS- onsets R < B ol ]
br\\\&—- J/‘} ‘/‘g"{é“ g\’é» : / .
2 S— = 2
) v >+ e > 4 e > 4 e B
o Topography has an impact on . st vl g e
. . . = : no topo L12
infrasound, high yield, : ==t
and non-isotropic moment tensor "L . - B - =00
time [s]
CTBT Science and Technology Conference 2019, Hofburg Vienna BGR B eaneshatten

m o wy.ammmm.  und Rohstoffe

T2.1-06, Events and Nuclear Test Sites: Characterization of Treaty-Relevant Events GEOZENTRUM HANNOVER



SnT 201 O [ The 2017 North Korean Nuclear Test - A Comprehensive Multi-Technology Analysis ]

Seismology — Moment tensor inversion of the main event (1)

Seismology
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Seismology — Moment tensor inversion of the main event (2)
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Seismology — Yield estimation
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Infrasound observations
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» Clear association of the observed signals to the 2017 North Korean event
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Remote Sensing — DINSAR results
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o ALOS-2 satellite data from August 29th
and September 12th 2017

o Analysis using DINSAR

o Mean coherence values
of 0.6 for the investigated area

o Coherence values of 0.2 t0 0.8
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Remote Sensing — Results from Pleiades data

129,03°E 129,07°E 129,1°E

41,33°N

o Multispectral optical data from the
Pleiades satellite

o Change detection analysis

> Numerous landslides activated
[ Pleiades | during the main event and
the aftershocks
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Radionuclides + ATM — September 2017 Detections

Forward simulations Backward simulations

o Immediate release after the explosion o Additive overlay of the source regions

o RN58 affected (no data available) of samples with elevated 133Xe

o RN38 missed » Yongbyon area as likely coincident source
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Radionuclides + ATM — October 2017 Detections

Forward simulations

o Release on October 4th 2017
o RNS58 affected (data available)
o RN38 missed
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Backward simulations

o Additive overlay of the source regions
of samples with elevated 133Xe
» Test site as possible coincident source
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Clear explosive character of the September 2017 event is confirmed by MTI analysis.

The yield of the event is estimated to be around 400 kt TNT equivalent, which is must be
considered as an upper limit value.

Strong surface and tectonic activity was observable in the form of surface deformation,
tectonic aftershocks and landslides in the aftermath of the test.

Infrasound signals measured at the station 145RU can clearly be related to the 2017
event.

No immediate measurements of radionuclides related to the test in September were
observable, but there are indications for a delayed leakage of radionuclides from the test

site in October.

The estimated explosive yield is still compatible with a fission only device.
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SnT Contributions related to the 2017 test
o Gaebler et al.

Seismological Investigations of the 2017 North Korean Nuclear Test
Poster presentation T2.1-P24
o Pilger and Koch
Analysis and modeling of the infrasound signals from the 2017 DPRK nuclear explosion at IMS
station 1545
Poster presentation T2.3-P3
o Ross, Gaebler and Ceranna
Atmospheric Transport Modelling for dispersion conditions after the DPRK 2017 nuclear test and the
origin of regional xenon detections
Poster presentation T2.4-P13
o Frei and Grunberg
Space Borne Optical and Radar Data to characterize North Korean Nuclear Test 2017
Poster presentation T2.1-P27

o Comprehensive analysis in Gaebler et al. (2019):
A multi-technology analysis of the 2017 North Korean nuclear test

SnT Contributions EGU Solid Earth, 10, 59-78, 10.5194/se-10-59-2019
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