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Abstract: LR
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We collect regional seismic data recorded at broadband seismic stations from 77 earthquakes, 3 chemical
explosions and 2 nuclear explosions between 1995 and 2009 in Northeast China and its vicinity. These data are
used to calibrate the regional seismic network for measuring the Rayleigh-wave magnitude. Based on vertical-
component Rayleigh wave records between 8 and 25 s, we obtain the maximum-amplitude surface-wave
magnitudes. Using records from 82 events, we calculate the site corrections at different period for all stations.
After removing the site response, we obtain the Rayleigh-wave magnitude for individual station-event pair. Finally
the network average magnitude is obtained for each event. The Rayleigh-wave magnitudes are 2.93+0.19 and
3.62+0.21 for 2006 and 2009 North Korean nuclear explosions. The comparison between the Rayleigh-wave
magnitude Mg and the body wave magnitude my(Lg) suggests that M;-my method is invalid in discriminating the
nuclear explosions from earthquake populations in Northeast China/North Korea region and within the regional
distances. The two North Korean nuclear explosions excited strong Rayleigh waves, leading to the poor
performance of Mg-m,, discrimination. The possible reasons include near-source heterogeneities, asymmetric
source or existing tensile tectonic release. Given the depth of burial between 0.01 and 1.0 km and using the
obtained Rayleigh-wave magnitudes, the yields of the 2006 and 2009 North Korean nuclear tests are estimated to
be 0.42~3.17 kt and 2.06—~15.53 kt, respectively.
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