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5 ~ One robust and rapid discriminant between tectonic and treaty-relevant events is
g ~ based on the discrepancy between seismic wave magnitudes: the surface wave
- magnitude (MS) and the body-wave magnitude (mb). A better alternative is to
A consider the MSVMAX, a frequency varying MS between 8 and 40 s period. Such
2 approach opens up the limited frequency range and helps improve event
detectability and characterization. Studies led the French National Data Center to
develop and implement an operational tool to calculate the MSVMAX on Rayleigh
and Love waves. Such tool is now running in an automatic mode and quickly
returns magnitude information for events within a region of interest. This
operational software is being used to process seismic data from different
networks and sensor types, select time windows of interest based on the wave
propagation according to an Earth velocity model, and apply several tests
(azimuth and wave polarization) before providing a weighted MSVMAX value. It
can also access a seismic database, which makes it a very valuable tool. We
present this newly designed operational tool with illustrations on selected events
of interest. Its high value for event discrimination is shown and the performance

of available discrimination laws is discussed.
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* Depth <500 km

* lypes of dentitied events
earthquake, nuclear axXplosion
chemical explosion, mine explosion

« A total of 61 events In the Korea
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* |DC stations: 13 for Lop Nur, and 11

for the Korean Peninsula

~ 90 Go of data for
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MS VMAX was proposed by Russel (2006) and Bonner et al. (2006) as a new approach to
calculate the surface magnitude (MS) of a seismic event.

Objectives

v Extend the distance range of MS measurements

v Extend the definition of MS,,. by allowing a
broader range of frequency bands at which the
magnitude can be measured

Initial definition by Russel (2006

v Calibrate a new MS definition relatively to MS
205

v Application to both Rayleigh and Love waves

magnitudes at the

onal Data Center

Aurélie GUILHEM TRILLA (aurelie.trilla@cea.fr), Yoann CANO & Sophie MW’

CEA, DAM, DIF, F-91297 Arpajon cedex, France

Written in C++ / Qt (original code written in Fortran 77 and developped in 2013-2014)
- Automation of the calculation chain: mb, mb,-, MS,,., MSVMAX (Rayleigh and Love)

Standard |/O (FDSNStationXML, miniseed, QuakeML)
Flat files or connected to IDC database
Based on DTK-GEOLIB API*

At 20 s period, this definition is equivalent to . = log(sin(A)) + 0.003] = \
Von Seggern (1977) and Rezapour (1998) 0.&& ot 'm| o f) N 43 - )
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Developments at the French NDC 0 & - filter ms |
v 17 narrow bandpass filters between 8 and 40 s period I A | RS -
v Calculations made on both Rayleigh and Love waves |
v Determination of the maximum amplitude to define the > Increase the chance of having a useful P— = i o1
MSVMAX MS magnitude at short/long distances
v' Use of specific tests (polarization, azimuth, signal-to-noise and for a wider magnitude range
ratio, etc) for both Love and Rayleigh waves - Increase the chance of event
v" Use of short-period sensors, broadband sensors, network of characterization In the screening
sensors (beam) procedure
- B - i — ———
The figures show the unfiltered seismograms and the filtered
seismograms in the 17 passbands. The green areas indicate
the time period for surface wave picking according to the
CUB2.0 model (Shapiro and Ritzwoller, 2002). The blue bars
show the time of the maximum wave amplitude for each
passband
The red seismograms show the passband providing the
maximum amplitude, and by consequence, the maximum
MS value
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'he discrimination made on a R
parameter defined as
R=(MS-=mb + al/mb P Nul Korea = | .
where a 1s 1.63 for the Korean Peninsula N1 0 i}( -—"? | :II _H_lh ' _..II S
events
Here, we use the same value for Mine explosions r’>
curopean events but we adjusted 1t to 2.5 DPRK explosion
tarthquakes g O

for Lop Nur region in order to obtain a

single R discriminant

PUTTING AN END TO'NUCLEAR EXPLOSIONS
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by comparing the MSVMAX values

Several empirical relationships are avallal 2|p discriminate

explosions from earthquakes
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MSVMAX is an used at the French NDC

Recent developments have been made in order to use flat files or
database as inputs and a series of formats as outputs

The for events in Europe and Lop

Nur, but also for the Korean Peninsula, under some conditions:

. IDC screening line: MS=1.25mb-2.2 helps to separate earthquake
population to explosion population for the three studied regions

» Svancara (2012) also helps to screen out events

« Selby’s relationship provides a large false alarm rate (too
conservative) — Difficult for an operational use

It appears that

» True for DPRK nuclear tests
.  How can we explain the lack of Rayleigh wave energy compared to

Love wave’s for Lop Nur earthquakes?

Shapirc and Ritawuoller. GJI, 2002
Svancara, WEG, 2013
Sykes and Nettles, SEISMO-26/, 2009
Wei and Xu, SEISMO-25), 2009
Walter et ai.,, MRR, 2007
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