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1) Objectives 3) Recomputation of Ms and mb 5) Mw proxy estimation via new nonlinear regression relationships
As one of the global components of the Global Earthquake Model Foundation (GEhdjobalquakemodel.ojg | | FOr the ISCGEM catalogue we proceeded tec@mpute Ms and mb using: For those earthquakes with no direct measurement of Mw, we used the comprehensive and homogeneoug d
we produced a New Reference Global Instrumental Seismic Catalogue2@@®0to be used by GEM for the| | 1. new_hypocentral _Iocations (See poster S%IA?_B)_;_ | | | represented by our4@mputed Ms and mb in order to derive new conversion relationships and obtain prox
characterization of the spatial distribution of seismicity, the magniredgiency relation and the maximum | | 2. previously unavailable amplituggeriod data digitized during this project; | | We added smaller Mslw and mbMw data pairs in order to avoid censoring effects around magnitude 5.5. The
magnitude. This poster describes procedures of calculating magnitude values inGENS@talogue. 3.a more reliable algorithm for magnitude computation based on 20%taipimaed median network magnitude datasets were then split in training set (90% of the data, used to derive the models) and validation set (10
We from several stations (Bondar and Storchak, 2011). randomly selected, to validate the models) using an histogram equalization scheme in order to preserve t
follected and digitized arrival and amplitude data from various data sources for the perid®7900 Annual number and reomputedVis/b time distribution of earthquakes in the ISXEM catalogue. the MsMw and mbMw distributions. The median values for separated bins are plotted as dash(?d black curye
Aelocated instrumentally recorded moderate to large earthquakes spanning 110 years of seismicity (see poster the figures below. We derived both nmear exponentialfXP) and linear generalized orthogonal((R)
S53A-2473); Ms(ISC-GEM) relationships. Th&XP models were preferred t6OR ones since they follow much better the median values for
Aealculated body and surface wave magnitudes from original amplieried observations; separated bins and provide more reliable uncertainty estimates.
Aorovided direct/proxy Mw estimates based on either direct seismic momngenedsurements, or newly derived N emrmesmmanomacn P 5 A S O AP B B I o """"""""" / """""""""
nonlinear empirical MsMw or mb-Mw relations; ] R | b rom £XP mode 8 ol 1
festimated uncertainties for each estimated parameter. 2 | B /
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A9001917MsO 7.5 and some smaller shallow events in stable continental areas; S“f’// 2> | g
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Amolitude data 3.1) Comparisons of Ms with early instrumental period global catalogues i 2 e ST s - s sy S ey s S AP
A P v added ~148.000 valid surf db itud od pairs to the 1SC database: Comparisons of the ISGEM recomputed Ms with magnitude from the ABE (Abe, 1981; Abe and Noguchi, Einal it dMS i Mw mb
o (orioiro o v SUMAce A6 ‘ﬁ‘*f.”e P e oo aase: 1|1 1983), G&R (Gutenberg and Richter, 1954), B&D (Bath and Duda, 1979) and ROTHE (Rothé, 1969) Jlona) Final magnitude composition
- 2rginal papebased siation buietns from the arcnive ( . SUrace wave antl | catalogues. Those catalogues are often quoted for earthquakes that occurred up to 1980 (magnitude time| The proxy Mw obtained with the newly derived conversion relationships complement the direct Mw values.
~10,000 vertical component boalyave amplitudeeriod pairs); [amplitud@eriod data Is missing inthe| | . . 94 J . . . up J - - - - - -
SS and NOCRtechni d work efficientlv with seismological bulletins] distribution shown below). Only Ms from the ABE catalogue provides a good fit with-#t@mputed Ms. no direct Mw Is available, we computed proxy Mw from Ms or mb if Ms Is not available. As a result, there afje
A arn n. echnique would work efiiciently with seismological bulie Ins; _ i e Mw sources In the ISGEM catalogue and the final magnitude composition represents an improvement in
0 .tlﬁ71'19.|775|K|R’ S Eme veler sowist Linle SiEtiers (=380 aeiiere) suize wene amplitiel: 5 8_§S magnitude homogeneity and reliability compared to previous catalogues, e.g., the Centennial Catalogue (Enhg
gitally avallable g | and Villasefior, 2002 -
A 19642009: ISC bulletin (2,500,000 amplitudes from the ISC database). I ot B e | o | ISC-GEM catalogue ~ Centennial Catalogue
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The amplitudeperiod data manually added to the ISC database, especially in the period up to 1970 provide us an A A AT Magnitude 90
unprecedented dataset tea@mpute magnitudes homogenous to the large extent possible. T wssceew © 0 0 ° wsisdemwm 0 time e
. . Tem o fmm T distribution gso:
a) example of station parametric Location of stations (top) for which amplitugeriod data has ROl g ’ . L of ’5,75:
data from Gottingen (Germany) been added up to 1970 and corresponding time coverage (bottom). = SIS RN / = 70-
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ggteasi’grrg‘;gﬂgvfeag?gc';‘gfggn ; 4) Direct Mw from the GCMT catalogue and bibliography search 7) Completeness assessment
allow magnitude reomputation. The GEM Foundation requested that the4SEM catalogue must be characterized by one Mw value for each The colourcoded magnitude FMD fo.r different time
i earthquakeWe have used Mw from GCMttp://www/globalcmt.org/see Dziewonski et al., 1981; Ekstrom et time distribution (bins of 0.1 et e L periods: the entu;e ISC
| nane ’i nnnnnnn [ e — al., 2012). The annual distribution in the F&EM catalogue is shown below in red. magnitude units for each year) | W jgooses | GEM catallogueir\ Hental
P 5 e e e I e In addition, after examining ~1,100 papers covering the period up to 1979, we adopted 970 Mw values avaiglghe cumulative annual i, — (1902):165‘&%’ ;nnsd umoger?
| lfam || [ in the literature. We accepted only Malues from number of earthquakes for the | - A od
- EINN A - q ¢ digitizagal three cutoff magnitudes 5, g )| 1 T, - ( 2 peitoks.
BEIEE T N - . VEISIONS Procedres ot igitlzandioy , ) show the significant : ", - Completeness is
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| — Aforward modeling of waveforms; from 1964. The frequeney z o | - 5.6for the early
Abona fidemeasurements of physical magnitude distribution (FMD) oo : .| Instrumental and moderp)
e parameters; IS time dependent over the 110 0.011 ' 1 peflO_d, feSpeCtlveW- .
Adirect field surveys (geodetic and/or years covered by the ISC e e e e w5 Caution must be used in
geologic). GEM catalogue. the time window
The annual distribution of direct Mw from the 8) Summar Set'eCtt'Og_fOf Selsmicity
literature is shown in blue. y rate Studies.
.......... The ISGGEM main catalogue consists of 18,871 earthquakes where
Each vertical segment represents the ReferenCeS Mirect reliable measurement of Mw are used where possible;
earthquake origin time for whict e T o, eI e e e e o o e o e T Avis and mb magnitudes arecemputed from original amplituelgeriod measurements (except for 10 events
station parametric data has been Bondé, 1. and D. Siorchak.Improved location prooecures at the nemationsl Seiemological CentGeGits. J. In-186 12201244, - between 1901903);
added. The effect of WWIand WWI| ... .0 = - oo s B | |E€SuOm, G, . Neties, and A M. Driewonski(2012) The Global CMT projectii: Contodmoment tnsors for 13017 eagiakes, Py Earth plan. Int, 2801 26, -+ AEach event is characterized by a direct or proxy value of Mw. The latter is obtained with newly derilindarol]
are cl early seen on the timeline pI t S e = — __ _ i ggg_défgféid,emg /F%)}g/slllgagggor, Global Se_lsm_lc_lty: TrEno, in W.H.K. Lee., H. Kanamori, P.C. Jénnlngs, ar-1d C. Klsslln?&o(enInternatlonal Handbook of Earthquake and Engineering SeismpRayy A, Chapter 41, conversion relation ShipS.
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