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Abstract Group 1 shear-wave velocity structure (left) from dispersion curves (right)
In this study, we analyze long-period (5-60s) surface waves recorded from all DPRK nuclear . CAYLEIGH S p——
explosions by the stations of the High Sensitivity Seismic Network of Japan (HSSNJ). The purpose 3_ sl ClaH e <
of this study is to understand the influence of the Sea of Japan (SOJ) on surface waves and the
effect of multi-path due to the three-dimensional structure, as these effects can influence the 9 S o e -
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removing the instrument response and rotating the horizontal traces. We inverted the dispersion el ] s, = | w5 1=
curves using a fixed water layer on the top. The HSSNJ stations cover an azimuthal range from 65° i L i - L .
to about 195° over the distance range from 670 to 1465 km, and therefore grouped them | : —_ | - i
. . 19.05 |— I 72) L = ! »n 42. — 7p)
separately to invert for the propagation models. Models are shown for three groups of the path | = | = =
models. We used the shield, gulf, ocean, gulf, and shield model in succession to represent a o8 15 i X _ =T i = 3 B8 5 X _
propagation path to generate synthetic Green’s functions to compare with the observation. We find s ! > ° E re. - | > = = e, > 2
that the oceanic water layer and Q structure in the models play significant roles in characterizing 5. ..L i T ,, 8, L : O |.aoft “Ocean” (3km water layer) L T : “Gulf” ( 1km water layer)
the Rayleigh waves. The final goal of this study is to use these surface waves, including the P waves, L Q. P4/t ] “Shield"” . i Q.| o «* . :
for investigating the RDP (reduced displacement potential) time function, ¥_, and depths of i e . i e o T gz_
individual explosions, by implementing the waveform equalization method (WEM, T2.3-02, R [44t ] | T | ; s [~ |
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The subscripts, s, and, r, represent evaluations of the quantities at e ] © ! N x| |
ll/ the source and receiver, respectively (Herrmann: SLU EAS CPS; ® i
l \ Keilis-Borok et al. 1989).
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30 [l 30 Synthetic (red) and Observed (green) seismograms Effect of adding a water layer and
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Our Model
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= fimaa . . . . Model with a 3km water oceanic layer and lateral velocity
. o) X e A station of Group 3. Synthetic (red) is shifted to e - :
SemaNevada  RockyMis, lbedanPen. ~  Casplansea  TianShan  Japan . . . : : : : i . variations (blue) explains observation (red) better than model
A station of Group 1. No time shift. A station of Group 2: No time shift the left just by 2 seconds. Green is observed data without these (g,.ee:)
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e * The character and arrival time of synthetic waveforms are very sensitive to the « Compute synthetics for Love-waves
50 granite/gneiss (felsic) ' shear-wave velocity of deep layers * The first few cycles of the observed data could be modeled with less « Include source information in the synthetic computation
Ghctle Iiannocue) * When water layer is included, deep layers require small shear-wave velocities to than 2 seconds time shift. \_ )
B e ) 2 Vi R Con b £ N Pl fit the observed seismograms “wiggle-by-wiggle”, especially for the oceanic and * Lateral structural variation in the Shield-Gulf-Ocean-Gulf-Shield ~N
I'v'.‘: basalt/gabbro (ocean crust) o Bo P 0o B P a, B P @ B P | 070 B P del | d ial le i h heti lculati
] gulf paths structure models played a crucial role in the synthetic calculations. References:
Credit: http://gfzpublic.gfz-potsdam.de * Small shear-wave Q for the water layer and high P- and S- wave Q values (100 to * Model with a 3-km water oceanic layer and lateral velocity variations ¢ Herrmann, R. B. (2013) Computer programs in seismology: An evolving tool for instruction and research, Seism.
1000) were used for the solid layers to enhance the amplitude of the synthetics explains observation better than model without these. Res. Lettr. 84, 1081-1088, doi:10.1785/0220110096
k / \ / * Levshin, A. L. and A. z. Yanson (1971). Surface waves in vertically and radially inhomogeneous media (English
translation by R. Herrmann)
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