i ";&%\Q#’:‘:“.;‘. . ) 4 . -' ..' : ~
- 2rl 2 : : 2 3 : 1 LY R\
Internationa Istvan Bondar!, Bob Engdahl?, Antonio Villasefors and Dmitry Storchak® [ ‘=248 %
Se|smolog|ca linternational Seismological Centre, istvan@isc.ac.uk '
Centre 2University of Colorado at Boulder, Bob.Engdahl@colorado.edu QAL EARTION (AL
3|Institute of Earth Sciences Jaume Almera, antonio@ictja.csic.es
Objectives Location methodology ISC-GEM Catalogue
One of the global components of the Global Earthquake Model Foundation (GEM) effort is to ampile All events are located using a tier procedure that providéise necessary quality assurance to produce highlyslobal map of preferred solutions (a mixturengpocentersrom the ISC, ISS, Centennial catalogues) before fhe
Reference Global Instrumental Seismic Catalogue ((PB0®) to be used by GEM ftine characterizatioof accurate event locations for the FKRXEM catalogue. ISC-GEM relocations (left), and the relocated &EM hypocentergright). The event locations are better
the spatial distribution of seismicity, the magnitdceguency relation and the maximum magnitude 1. EHB location algorithmEngdah) van deHilst andBuland 1998) clustered after the ISGEM relocations.
A Collect and digitize arrival and amplitude data from various data sources for the perietBZ800 A Improvedhypocentran.r.t. starting solution | L e
A Relocate instrumentally recorded moderate to large earthquakes spanning 110 years of seismicity; A Special focus on depth determination
A Calculate body and surface wave magnitudes from original ampliteided observations; 2. I1SC location algorithmBondarandStorchak 2011) \ \
A Provide direct/indirect Mw estimates basetkither seismic moment measurements, or empiksalw or A Depth kept fixed to that from the EHB analysis
mb-Mw relations A Independent depth estimate from deplase stacking (Murphy and Barker, 2006) -
A Provide uncertainties for each estimated parameter. A Reduces location bias by accounting for correlated ttawel prediction errors |
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Event selection R o+ thehypocentersbtained by the EHB and
AN " " . 2000, . S S IR A £ U I | ' ] ]
A 19001917MS Q75and Some Sma”mallow events In Stable Contlnental areas’ 1 - 60 “g 20 - : : e | » s ISC methOdO-E)gleS ShOW remarkable 0P 50 100 150 200 250 300 350 400 450 500 550 600 0 50 100 150 200 250 300 350 400 450 500 550 600
A 19181959:Ms O .26 Er . consistency. The median distance between _ | Depth [km] _ | Depth [km]
A 19602009:Ms O5.5 | «"3a= | the EHB and ISC solutions is 9 km, and Threedimensional seismicity maps tbrdonesia and the HjlongaKermadedslands regiongefore(left) and
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oh 't dat - ‘ 90% of the locations amgithin 20 km of after (right) thelSC-GEM relocations. @ing to the ISGGEM location procedures and to the substantial
ase alrival ime data w| ] B o | = | each other. The deviations between EHB | |increase in the volume of observational data used in the relocations, t@&EIMCatalogue offers an improved
A Manually added ~675,000 arrival picks to the ISC database | 0 o T andlise locations show no bias. view of the seismicity of the Earth with significantly better depth estimates and considerably reduced scatfer
A 19041970: Original station bulletins from the ISC archive (~270,000 picks) L e T 0w om0 @ location estimates.
A 19041917: Gutenberg notepads and ISA bulletin (~1,900 picks) . _ _ _ | o .
A 19131917: BAAS, predecessor of ISS (~3,800 picks) _Unsurpr|3|_ngly, the median number of stations used n the location = =
A 19181959: ISS bulletin, predecessor of ISC (400,000 picks) Increases in each decgde. Nibtat although no :_substantlal amount of nevy, . _
A Digitally available phase data were acquired for the mo_dgrn period (296@),_ t_he num_ber o
A 19181942: Shannon tapes, partially digitized 1SS bulletin (~230,000 picks) of phases used in the location has still increased by 5 million, owing te tre 1 2
A 19231970: JMA historical bulletin (~270,000 picks) fact that both the EHB and ISC locators use most phases with a Va|ld§ a a - e :-
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BAAS 3,800 constituted a mixture of locations from the Abe (Abe, 1981, 1984; Abg = L1 [ || [|regions. Thesubductingslabs are better resolved in the {&EM catalogue. Note that the apparent deep outligr
and Noguchi, 1983), the CentennighgdahlandVillasenor 2002), the £ | In the Tonga cross section is an event from 1986 with-adetdrmined depth confirmed by lopgriod depth
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B ISC-GEM bulletin __ ? . l | l 0 I i R S R wl : A The ISGGEM main catalogue consists of 18,871 events with ~13 million associated phases
% 400000 HH (| A All events (except for 10 events between19903) are relocated
5 I A Ms andmb magnitudes are calculated from original amplitpéeiod measurements
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