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Introduction
Earthquake activity rates estimated in cross-border i . i i i i Activity rates for both Boxer and QUake-MD 20.0
regions can differ between countries. For example Computing activity rates may differ when using different catalogues, especially - edologies differ i )
. . . ] .. ) mi i e two methodologies difrer In 175
considering the FCAT or CPTITS catalogues in the talian along border regions. This is the case at the France/Italy border, in the Alps area | | catalogues are similar. Some differences are observed their  approach - QUake-MD
and Frenc s, earthquake activity rates can differ from i I I Ithi VI . ' N 15.0
20 1o 80% depending on the maanitude bin. This study where three catalogues are available : FCAT [1], CPTI [2] and SHARE [3] | |2t higher magnitudes and are within the activity rates estimates  depth as well as A7 )
i . . . . . g /,x E
aims at answering the following question: how much of catalogues. In this area, activity rates are mainly based on historical earthquakes. uncertainties [7]. The differences observed between OSENItHGE * WnEreas s depthl st g ey -
the difference in the annual seismicity rates in the Alps o . Boxer and QUake-MD catalogues are significantly mplicitly taken into account in - - A -
cross-border region is due to different methodologies , .. , m Foary . Boxer through the epicentral % 7 3
used to compute historical earthquake magnitudes? Possible origins for differences : U ? ) = smaller than the differences observed between ntensity. If both methodologies 5 e |2
* macroseismic data used A 2" o la CPTI15, FCAT and the SHARE catalogues. offer the same performance in A/
To answer this question, we built two new historical (pre- . . g O i i o e
1980) parametrcilc earthquake catalogues for this re(gion * data used to calibrate the methodologies ‘ - : T ziggfnaotficmagn;tit;fo(l;ie:zgmate;ai i”
considering a common post-1980 earthquake catalogue « Methodology used : ~ — 100 - = correlates with the depth estimates 2 . - - -
: & 10 [ | 1 SHARE ] ] ] Boxer magnitude
‘ = R the Ue MO iersion cheme. ros s 3 e
’ . . . . = 1 — | i magnitude for the calibration dataset. Color is linked to
macroseismic and instrumental magnitude dataset to We investigate here the influence of using ' ® JGaiEzam| 's found. QUake-MD depth
calibrate the two methodologies considered, namely : : : ) U ' + DUREr= TS study The differences between Boxer and QUake-MD catalogues are expected to be low as
Boxer and QUake-MD. We then applied the two dlffer?nt mEthO_dOIO_gles HERSNE st ke 2 = b e 55 60 © - = e QUake kil - Lhls Sicy long the study area is large enough to have a sufficient number of earthquakes in a
methodologies to the same macroseismic dataset to magnitude for historical earthquakes on [ I h - balanced depth range to compute robust activity rates.
build the two new historical (pre-1980) parametric activity rates Figure 1. Activity rates for SHARE, CPTI15 and 5 107 - - - =
earthquake catalogues. Finally, we computed earthquake FCAT catalogues at the France/Italy border. 'g
rates for the two catalogues and found them to be — i .
statistically similar. This exercise underlines that reducing . = O O A Conclusions
existing differences in seismic activity rate estimates Methods and Materials =
across border regions will necessarily require a common = ] [l i n
definition of instrumental magnitudes and a common : ) : . L . = | T |
macroseismic dataset We calll?rate Boxer [4] ar.1d Qpake MD [9] methodologle.f, on the same data, i.e. same macroseismic intensiy S 10-2- il Our results show that differences in earthquake activity rates
data points and same calibration event parameter (Magnitude/depth). Both methodologies are applied to the % .
same macroseismic data at the France/Italy border (blue-violet polygon on Fig.2) to obtain a Boxer and a = _ across borders in Europe can be reduced as long as we share
] - . . .
QUake-MD catalogue. : : o : " = ' the same macroseismic data and the same datasets to calibrate
ontact information ME 9 mE 1 ¢ 15 |
Ludmila Provost dermant 3 WY : _ our respective methodologies to estimate historical earthquake
: 2 o5 1| — .
Ema”: IUdmlla rovost irsn-fr 48°N : . AP I : .
Website: https?//www?rsn.fr/ Completeness times (CT) -\ FAUSTRIA > L os N LY 10-3 magthdesf. _ _
Phone: +33 1 58 35 75 22 are  computed  with SDANE . 3] 35 40 45 50 55 6.0 However, differences between methodologies may in some
Albarello — et = al 2001 @ 5 ;i é 7 Magnitude [Mw] cases induce systematic differences in activity rates: using
References algorithm [6]. The more son o R i different methodologies may be a way to capture these
recent CT between the two U Figure 4. Activity rates for SHARE, CPTI15, FCAT catalogues and our study . . S . -7 _
RS s v e | catalogues s used for each B — L TET0) Alps-Boxer and QUake-MD catalogues at the France/taly border epistemic uncertainties affecting activity rate estimates.
 SELOR ot Pt e oo gy vy .| MABNItude bin to compute | ac —t
4, 5C-12a35_|:)5e1?r'1i2185 éo\}gr?gézclzs%Sql:rﬁ);cz);\?i?\_(:le Boschi (2010). The Location and Sizing of Historical Earthquakes Using the aCtIVIty rates' Ej—l'O-
?gf(iggg’;ig{\z%folgl;;;gseismic Intensity with Distance, Bull. Seismol. Soc. Am. 100, no. 5A, 2035-2066, doi: L 35 ~ -15 ; 3| J'f é é !
e o Srosaont INen s Sk e et 31 m 5S40 550 G 0 ISII0R000 | e | o rsumena magice
e Figure 2. Calbration dtaset. 8 corthquakes]  Figue 3. QUSKe-MID () an Bover 9
magnitudes, Bull. Seismol. Soc. Am. 70, no. 4, 1337-1346 anclj arealused)tO COmpute aCtiVity rates (blue' g]agEFtUde reSiduaI on the Ca|ibrati0n ACknOWIEdge ments
violet polygon). atabase.
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