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INTRODUCTION DATA ANALYSIS DETECTABILITY AND DATA COMPLETENESS
: : : " : Requirement #1: The REB contains at least 98% of the events identified in the baseline bulletin that pass the event definition F ' f bulletins the detecti bility of th twork and th itude of let Mc) of th
The experiment ran from 1-14 September 2016 with technical focus on the normal day-to-day activities of collecting a - ’ P bl?lﬁea’(ig;or?ee;g?gngearls(j)?]r;i?jergde ins the detection capability of the network and the magnitude of completeness (Mc) of the
and processing IMS data and production of IDC products under benign conditions. A baseline bulletin REB (hamed '
BAS) was created by an independent team of waveform analysts produced with effectively no time constraints, for % Matching events % Matching events = |f Mc > “Real Mc” then “reliable data can be discarded”
three reference days. In this work we assess the quality of the regular REB by comparing it with the independent 100% - 100% - —
analysis for the three reference days. 0% 85.3% - o0% a5 85.6% 7.15% 87.3% _— = [f Mc < “Real Mc” then “biased analysis due to incompleteness of the bulletins”
: : : : 10% ' — S S : 10% i S S S S - A first indication of the values of Mc can be assessed through the frequency-magnitude distributions. The left and mid plots
For. BUEILENC [PUTeEEs, an.d ILrEr B e es.tlma.tlon ot lne Fletectlon thrgshold parame.ters ci the S I 50% ' - cos 1 - below display the frequency-magnitude distribution of the IMS network using the number of events in the REB for the full
during the dates of the experiment, the comparison is done setting the following target requirements: | oo B 1] B years 2000, 2005 and 2010 where the patterns denote a decrease of Mc over time.
1. The REB contains at least 98% of the events identified in the baseline bulletin that pass the event definition O Mege20  20<Mess2s 25<Mags30  s0<Megs3s  Megr35 e AL s20  s25  »30  »3s The right plot presents the same distribution considering the three days used for comparison during the September 2016
criteria. Magnitude Magnitude experiment and for both the REB and the baseline bulletin. The positive trend indicates that many events have magnitudes
o _ . . _ _ _ _ Graphical representation of the percentage of matching events per magnitude intervals (left) and by setting different lower below Mc.
No more than 4% of the events in the REB are “false” relative to the events in the baseline bulletin. threshold (right). Note the significant changes in the percentages
. For 96% of the matching events, the REB location error ellipses overlap the independent event error ellipses. mEvents inBAS = Matching events m Events inBAS = Matching events oo
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Data selected for bulletin Comparison and used for Comparison =Baselhﬁqe b=u||eti,n | Mag< 2.0 20<Mags25 Z.SﬂMalgES.D 3.0<Mags35 Mag = 3.5 ALL > 2.0 ::-2..5 > 3.0 > 35
corresponds to days 6, 8 and 14 September. The table and graph iy I e N Magnitude Magnitude PTS assessment of the Network Threshold
e §urr|1mar|ze s el EMe. MURIoB)S ©f GUES E CEE gy Comparison of the number of events in the BAS bulletin and the number of matching events per magnitude intervals (left) and
respectively. by setting a lower threshold (right). Note the influence of the statistical sample The PTS monitors the detectability of the IMS network by means of a continuous threshold monitoring technique determining
earthquake detection probabilities directly from seismic station recordings and by using noise spectra’). The graphs below
| | display the time evolution of the worldwide averaged median mb able to be detected by the IMS network at 90% confidence
_m “ 0 level over one day. The value obtained during the September 2016 Experiment is 3.66.
Number of events in BAS 357 ““ Requirement #2: No more than 4% of the events in the REB are “false” relative to the events in the baseline bulletin
Number Of events in REB 319 . Alternative Worldwide Magnitude Thresholds
5 : % False (extra) events % False (extra) events .
140 -120° -60° o Q- 1200 180° S0 - - 4:2 0——-*\
122 122 ] £0.0% ] o 4.1 B e S—
120 112 _ s0% 50% 7 2 10 N
" REB bulletin : : €. ~~— . ]
E 100 oq 120 8 o 80 1200 180° o a40% é— 40% Es:g v N~
% 80 - 30% -— 30% : —
% > B REB o é_ 12.5% g 4% o g . 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 I\
20 - 0% ] . . . . - . 0% ] - . | . . . . . —- . 2o Alternative Worldwide Magnitude Thresholds
0 - c cen 16 8 Sen 16 14500 15 ¢ T | T -Magnai‘fu_de- | = = | Magni-tude | | 38 .. : .
N Select:_-z days N =zz W‘“‘* — 'wo;—wy Vox M’ i ’mW_ o _‘f’z‘; ﬁ:_ —— - _?:3‘:3_ i
' Graphical representation of the percentage of false events per magnitude intervals (left) and by setting different lower threshold E sl h ’ ke r L Y
(right). Note the significant changes in the percentages £
S 3.3
1200 -6 o ep 1200 180° M Events in REB False (extra) events in REB ® Events in REB False (extra) events in REB Zj
i:g 176 330 313 317 201 gi?to?ﬁzme 01/08/2016 01/09/2016 01/10/2016 01/11/2016 01/12/2016 01/01/2017
METHODOLOGY Geographical distribution of the epicentres of all L . Z:z e | |
events used as input for comparison £ 50 g () Kvaerna, T. & F. Ringdal (1999). BSSA 89, 4, 946-959.
S 100 93 5 2% 7 Kveerna, T. et al., (2002). PAGEOPH 159, 969-987: 989—1004.
The assessment of the quality is done using two different JE 80 iE: 150
software packages. z I 2 100
BULCMP (Matlab application - Comparison of IDC with 0 F: S 2! R :35 — :_:5 - o R R — }3; . RESULTS
respect to other) T~ == T e o | Magnitude | |
e vew Dset Took Deskop el > Based on 357 events in the reference bulletin:
Commissioned by the French NDC in 1996 as a contribution BVen urliESaT20RS (L Svinkols) sud i k2esi L s ymE ald] Comparison of the number of events in the BAS bulletin and the number of false events per magnitude intervals (left) and by | y
to the evaluation of GSETT-3 and eventually donated to as— - setting a lower threshold (right). Note the influence of the statistical sample = 188 are above the estimated level of detectability of the IMS network (mag 2= 3.6).

Evaluation Section of the PTS. _ _ _ _
= 92.6% (176/188) of the events match in both REB and baseline bulletins and the percentage of matching

events whose ellipses overlap is 92.9%; both values close but not meeting the target requirements.

Events in the two bulletins are pair wise associated using a
probabilistic technique referred to as Dynamic Event
Matching. The technique considers origin times and location

together with given uncertainties. H
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Requirement #3: For 96% of the matching events, the REB location error ellipses overlap the baseline bulletin location error
ellipses. Only 1.1% (2 events with magnitude = 3.6) are false events in REB (not present in the baseline bulletin) thus

exceeding the target requirement by a significant margin.
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Considering the worldwide coverage of the IMS network, thus meaning a relatively small number of observations,

i1 5 52 1825 153 — Location difference B " : o :
lovgce _ . o - q and the sequence of aftershocks after the event occurred on 1 September 2016, additional investigation including
o — Size of the ellipses zonation is needed to ascertain the reasons of the discrepancies between the REB and the reference bulletin.
ongin time difference depth [km] Magnitude . A S
o o L o — ' T & T — Type of overlap (% of overlapping surface) T e
BullComp (IDC built-in application [SQL scripting] — Built-in 1 o Ioa
system for self-comparison) ) s S e I [f | . ] :
. . - e | 88
The comparison task is performed by UtlllZIﬂg d reference 0 17-Nov.2000 07-15:24 400 . ]| | | Ellipses overlap for 94.8% of ALL matching events Ellipses overlap for 92.9% of the matching events with Mag>3.5

comprehensive approach that includes the use of BullComp _mg}a 25| _

software and other scripts developed for comparison {otepisRy it o | .
Number of events in BAS 188 n/a y

n/a

Number of events in REB 176 n/a

purposes and visual inspection for matching of bulletin data P . " Nonintersecin
Matching events 174 [92.6%] =>98%
—5.4%

available in text format.
¥ REB inside BAS. \
o VI GOl 14 [7.4%] <2%

o BASinide RER " e | False events (extra in REB) 2 [1.1%] <4% +2.9%
Example screenshot of the dynamic event L% e Matching events with [92.9%] >96% -3.1%

matching process used by BULCMP overlapping ellipses
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This methodology considers, in addition to the origin times
and locations, phase information.

Error ellipse intersection type distribution for all matching events (lefi) and for the subset of events of magnitude greater than Summary of the results of the bulletin comparison (table) and map of the epicentres of the events above the estimated level
3.5 in the baseline bulletin (right). Percentage of non overlapping-events is indicated in red of detectability. Red and green dots correspond to the missing and extra events respectively.
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