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Synopsis

On 3 September 2017 at around 12:30, the Japan Meteorological Agency reported that

the seismic waves with an explosive source were detected at around the nuclear test site

in the Democratic People’s Republic of Korea (DPRK). An explosion signal, cavity

collapse signal, and T-wave were observed in the Japanese seismic network. We carried

out a long-period seismic waveform inversion to explain the source mechanisms of the

explosion and collapse. We also used a finite difference method (FDM) simulation to

explain the propagation mechanism of the T-phase.
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2017429 A3 H 1283043 B (AR X O FRFZ1E 3~ TH
HiREAD), ACRAfERT T2 BIR & 9 H MR 2810 L7z
EVOHENRBIT LY BEINT(KRIT2017,
REJT2017b). Z OHER L, FULHFFcREIC
B SN HE L i+ D & SIS AR T, X0
WPHBRRENWE WS FFENRH Y, BHARMECIZRW
AREMER S D E MBS TWA. BT ERE O
& 5 EALE HMEOBIRE (47 V) (LT,
JEEAREDREERIC L D BRI L EZX DD,

L RAfEE LTI, 20064F 0 HEEEIC DT o T
ERICL > THRAE LT EB 2 BN HENESEH
ERN TV 5 (Table 12M8). Fox 13201749 H3H DA
Nk OF-net® 5 #Ig HUGE F O Flék & Hi-net O £
WG OERZ AT L, BERBS I OZOMED
HBRTEA =T a, SLICHETE2EbH-oTK

DT DT, BLOEMSEICL DT OEEN R HE
HWEIT-7-DT, KigXTHETH.

Table 1: Origin times of past nuclear tests (KST, UTC+9)
and body wave magnitudes (USGS)

No | Origin time (KST, UTC+9) M
1 | 200645104 9 H 4-Rii108535% 43
2 | 20094554 25 H FRij98F55%) 4.7
3 | 201342 A 12 H A1 185584y 5.1
4 | 20164F1 H 6 B F-RiT108E3075y 5.1
5 | 2016459 H 9 H FRI9FE304y 5.3
6 | 20174294 3 B ZFRT128E304) 6.3
2. HEIRE O

BEREEZ OGN OMBRTIL, BASEOME
FCHEIHI ST B Fig. 1(a)lXF-net® A 1 BB 5
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Fig. 1 F-net waveforms (a) 0.02-0.05 Hz and (b) 2-5 Hz
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Fig. 2 Amplitudes recorded at Hi-net seismic station. UD component filtered at 2-5 Hz in cm/s. (a) Nuclear explosion in

2017, (b) T-phase, and (c) Earthquake in 2002.
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Fig. 5 (a) Estimated isotropic source at 0.02—0.08 Hz and (b) observed (in black) and synthetic (in red) waveforms.
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the source location.
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Tl

Fig. 10 Ground motion simulation at T=100s, 350s, 500s, and 650s from the origin time. Green and red colors show the

horizontal and vertical waves at the ocean bottom. Gray circles indicate the T-phase.
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