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Abstract Method Inclusion of PKP-wave arrivals

The detection capability of the IMS
seismic network is estimated using a PS19 - Germany AS04 - Cook Islands

technique based on ambient seismic | =
background noise measurements at the |z '@
stations of the IMS network (figure 3) as [: -1 %
well as on global distance correction |£

curves for the body wave magnitude
(figure 4). Correction curves are based
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moments combined with wave Figure 3: Ambient noise levels at three seismic IMS stations.
propagation simulations using the

This study introduces a method of seismic threshold monitoring to assess an upper magnitude limit of
a potential seismic event in a certain given geographical region. The method is based on ambient
seismic background noise measurements at the individual IMS seismic stations in the year 2013 as
well as on global distance correction terms for body wave magnitudes, which are calculated using the
seismic reflectivity method. From our investigations we conclude that a global detection threshold of
around mb 4.0 can be achieved using only stations from the primary seismic network, a clear
latitudinal dependence for the detection threshold can be observed between northern and southern
hemisphere. Including the seismic stations of the auxiliary seismic IMS network results in a slight
improvement of global detection capability. However, including wave arrivals from distances greater
than 120 degrees, mainly PKP-wave arrivals, leads to a significant improvement in average global
detection capability. In special this leads to an improvement of the detection threshold on the southern
hemisphere. We further investigate the dependence of the detection capability on spatial (latitude and

In figure 5 only wave arrivals in the distance
range from 0 to 120 degrees are utilized. The
Inclusion of phases from distances greater
than 120 degrees leads to a siginificant
improvement of the detection capability,
especially on the southern hemisphere (see
figures 7 and 8). This is attributed to the fact,
that in the distance window of around 145
degrees, refracted core phases are able to
provide very good detection possibilities.
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seismic data that is routinely used in addition to the data from the seismic network. Figure 1 shows all « SNR =3 between 0 -180 degrees, therefore including arrivals of PKP-phase. capability from the scenarios presented in figure 5 and 7.

PS-, AS and T-phase stations from the IMS network, independent of the current station status
(certified, installed, planned or under construction).
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Figure 9: Influence of station outage, source type and noise level.
Figure 1: Seismic International Monitoring System.

Comparison to the Revised Event Bulletin
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In general a reasonable agreement, 7 2.0
especially in the distance range 0 to PS19 (GERES)
120 degrees can be observed |
between magnitudes obtained from
the REB and magnitudes calculated | s
using our theoretical, noise based |-
model. However some issues and | .

For compliance with the CTBT it is important to
discriminate nuclear events from other natural
and anthropogenic events. Discriminants are 7
usually based on properties of the source in
terms of source location and source dynamics.
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' Figure 6. Temporal dependency of the detection capability. by the CTBT
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