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ABSTRACT

One of the main goals of the SIGMA research program (EDF-CEA-AREVA-ENEL; 2011-2015) was to produce a seismicity catalogue for
metropolitan France, homogeneous in Mw and covering both, the instrumental and the historical periods. The instrumental part is

represented by the SiHex catalogue [Cara et al.,
the determination of the seismological parameters for the historical earthquakes of the SISFRANCE database [Traversa et al.,
submitted, Manchuel et al,,

Baumont et al,,

Points (IDPs).

SISFRANCE
(EDF-IRSN-BRGM)

Macroseismic database

SHEEC Catalogue
[Stucchi et al., 2012]

2015a and 2015b; Denieul et al.,

Regional catalogues
Sismalp — Alps
OMP — Pyrenees
Geoazur — SE France

National catalogues
CEA-LDG (since 1962)
ReNaSS (since 1980)

BCSF (since 1921)
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SIGMA Project (2011-2015)

Intensity attenuation

models calibration=>
parametric catalogue of
historical earthquakes,

homogeneousin Mw

Early instrumental
seismicity

Si-Hex Project (2010-2014)

[7 Universities— CNRS,
CEA-LDG, MEDDE]

=

Parametric catalogue of instrumental
events, homogeneous in Mw (1962-2009)

FCAT-17: Seismicity catalogue for metropolitan France, homogeneous in Mw, covering
both, the historical and the instrumental periods

1. Intensity Prediction Equations (IPEs) [Baumont et al., submitted]

1. 1. Calibration
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Calibration earthquakes

= 30 events located in France and nearby
=2 3.6<Mw<=<5.38
=» Distance completeness of macroseismic data> 30 km
=2 Number of MSK intensity classes = 3

= 11 events from Italy

= Mw = 6.0

=» Only MCS intensities < VIl are considered
2014]

[Traversa et al.,

2014], while the work performed within SIGMA led to

2017,
submitted]. The two pieces of the catalogue are merged at a unique date, set to the year
1965. The aim of this poster is to describe the method used to assess magnitude and depth of historical earthquakes using Intensity Data

# 6 different sub-datasets according to macroseismic
data completeness (nb intensity class and distance)

Mw estimates inset represents the instrumental estimates.

Epicentral distance [km]

43]
fic Soa Attenuation properties (for France : Mayor et al. 2017
o ",’ n.7.10) attenuation map at 1Hz; for Italy : Gasperini et al. [2001]
Ay 23-11- 198 .
gy > attenuation map)
" "' ’ \ “ lse.1908
15419 Y ° .
viia Mathematical formulation
= * > Ij:'71+EE'MW+.E'1“EIH{HJ}+TFE§WT;'Hj
‘ gnitude 128-12 uoa!
35-40 % . . . . . . .
188 l Al 6 different metrics used to define the isoseismals (intensity
| -+ 51-60 Y ol S s class binning), following the approach proposed by Baumont
@ 61-70 Y M : . _
0 100 200 400 ko
Unknown | pue pig_AtlenustionEUR_1_V2 mud —— . .
Completeness: only isoseismals above completeness are
Zonatlon based on attenuation properties .
considered
RAVG ROBS RP50
Vil e VIl HiID— Vil HIB— 2500
——o Q== ——Q—2 ———
VIt & VI - VIt -0 - BRENNE 2400
< < Qoo < S i —
S v roakmgmemec{ v AR S v —o—— | 14-SEPT-1866  Euw z
> e B A B ] E =
2w w9 Zw| —e—{  Zw| —o—  EARTHQUAKE . >
E It E It E It |O:V|| MSK >8-21oo— =
B o SISFRANCE B o SISFRANCE B o SISFRANCE
Ir IDPs Il r IDPs Ir IDPs
O RAVG O ROBS O RP50 2000 ¢
| : ' : | : : : | : : . / ¢ Felt testimonies .
20 50 100 20 50 100 20 50 100 1900 ¢, . s ] [
Focal Distance (km) Focal Distance (km) Focal Distance (km) 100 200 30)300 ;r%?natgo(?(m) 600 700
RP84 RF50 RF84 VIkVillT ' ) ViVl 0
: - ' ' VILF b) ° E[éﬁs I Vil
Vil o Vil Vil e g .
-— 0 — < VI-VII O < VI-VIIF @
VI @ VIt VIt S 2 Ul
< o—Q—o- < < 2 ° Z ®
2 v Qe 2 v . 2 vi B - g vV 1§ vl
o IV e=aQec o Vi D WVt ‘€ o =
5 qcJ (;]:) % V-V ,g V-V
Em € omy £ mi S | ——g—— 18 Wi *
B |o SISFRANCE B lo SISFRANCE B o SISFRANCE g -1V g -1V *
o IDPs L IDPs d IDPs Y Inflection Point °
O RP8s4 O RF50 O RF84 Il i Intensity of Completeness P
| 20 50 100 200 | 20 50 100 | 20 50 100 i 20 50 100 200 -y 100 200 300 400 500
Focal Distance (km) Focal Distance (km) Focal Distance (km) Distance (km) Cumulative number of observations
1. 2. Comparison with existing IPEs o o o
a ]
Depth estimates M,y estimates
-E ® 2.1.1.0.Dc30.N3.ROBS.FRANCE
| | 1 | ] | | 1 ] L
i 6 } 2.2.1.0.Dc30.N3.ROBS.HIGH
12 4 o.0 - - ?
1 . : _ & @® BAKUN & SCOTTI (2006) RHINE
- | (¢p] | i :
10150, | O \ BAKUN & SCOTTI (2006) SCR
1 = = \
084 % ° | ° o . D 5 .,%« )
| o Oo I 2 2, {
06 TN | - = - X i
i o 2,
) d | %) = \
L o¢> 00‘} ridh COOOOG;__ g ] % 7 \ i
7 o 20009 " - 00
0.2 — ooo’: iooo?eﬁxf‘ j:oooooooooooo | B é \
I - W
0.0 ! | " | | : | | 3 - \ h B
0 5 10 15 20 25 42 44 46 48 50 52 54 58 \\\ -
N & ~ 1 -
N N & N
Magnitude-depth estimates for the 2003, Rambervillers (22/02/2003) earthquake using the Bakun and Scotti 2 '™
(2006) models and newly developed IPEs. Left and center: misfit curves as a function of the depth and Mw. Right: S
AR R LR Rl LR T L T
DP misfit with respect to the predicted intensities according to the various tested models. The shaded area in the 0 50 100 150 200 250 300 350 400

2. SISFRANCE macroseismic data inversion
2. 1. Inversion scheme [Traversa et al., 2017]
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2. 2. A priori depth determination [Manchuel et al., submitted]

-12°0.000’

48°0.000’

-12°0.000’

0°0.000

Lmo

100 200 km

Geological and seismological zonation for a priori seismogenic

depth characterization

3. French seismic CATalogue (FCAT-17)

43°0.0’

= 463 — 2009
= SiHex [Cara et al., 2015] + SIGMA (concatenation date: 1965)

= About 42 000 events (metropolitan France plus a buffer of 15 km)

* Mw and h estimates, with uncertainties (excepted uncertainties related to instrumental depth

estimates)

* Homogeneous Mw magnitude =2 no need for magnitude conversions =» decrease of
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uncertainties in seismic hazard assessment

= Update of historical part of the SHEEC catalogue for France [Stucchi et al.,
Scotti, 2011]

Zone A priori depth (km) Min Depth (km) Max depth (km)
Alps 7 < 12
Pyrences 9 6 13
Armorican Massif 14 9 16
ECRIS 12 6 15
Provence 6 4 10
Tricastin 3 2 6
Hainaut 5% G §*
Atlantique 15 10 17
Zoneless 11 7 14
* Arbitrarily fived values
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Magnitudes
Mw<2.0
o 2.0<Mw<3.0
o 3.0<Mw<4.0
© 4.0<Mw<5.0
® 5.0<Mws<6.0
® 6.0<Mw<7.0
® 7.0<Mws<8.0
® Mw>8

2012; Baumont et

References:

Bakun W.H. and O. Scotti (2006). Regional intensity attenuation models for France and the estimation of magnitude and location of historical earthquakes, Geophys. J. Int., vol. 164, pp. 596-610.
Baumont, D., Manchuel, K., Traversa, P., et al (Submitted) Empirical intensity attenuation models calibrated in Mw for metropolitan France.
Baumont, D., Scotti, O. (2011). The French Parametric Earthquake Catalogue (FPEC) based on the best events of the SisFrance macroseismic database - version 1.1. (No. rapport IRSN/DEI/2011-012).
Benjumea, J., Cara, M., Rivera, L. (2015) Study of instrumented earthquakes that occurred during the first part of the 20th century (1905-1962). Presentation AFPS — 9eme Collogue National —
Cara, M., Cansi, Y. & Schlupp, A. et al., 2015. Si-Hex: a new catalogue of instrumental seismicity for metropolitan France. Bull. Soc. Géol. France, 186(1), pp.3—19.
Cara, M., Denieul, M., Sébe, O., Delouis, B., Cansi, Y., Schlupp. A. (2016) Magnitude Mw in metropolitan France. J. Seismol., doi : 10.1007/s10950-016-9617-1
Denieul, M., Sébe, 0., Cara, M., Cansi, Y. (2015) Mw from crustal coda waves recorded on analog seismograms, Bull. seismol. Soc. Am., 105, pp. 831-849, doi: 10.1785/0120140226
Gasperini P., Vannucci G., Tripone D. And Boschi E. (2010). The location and sizing of Historical Earthquakes Using the Attenuation of Macroseismic Intensity with Distance, Bull Seismol. Soc. Am., vol. 100, N. 5A, pp. 2035-2066.
Manchuel K., Traversa P., Baumont D., Cara M., Nayman E., Durouchoux C. (2017),French Historical and Instrumental Periods Earthquake Catalogue. Submitted to Bull of Earthquake Eng., this issue.
Mayor J., Traversa P., Margerin L. and Calvet M. (2017) Tomography of crustal seismic attenuation in Metropolitan France: implications on the seismicity analysis, submitted to Bull of Earthquake Eng., this issue.
Stucchi M., Rovida A., Gomez Capera A.A., Alexandre P., Camelbeeck T., Demircioglu, M.B., Gasperini P., Kouskouna V., Musson R.M.W., Radulian M., Sesetyan K., Vilanova S., Baumont D., Bungum H., Fdh D., Lenhardt W., Makropoulos K., Martinez Solares J.M., Scotti O., Zivcic M., Albini P., Batllo J., Papaioannou C., Tatevossian R., Locati M. (2012). The SHARE European Earthquake
Catalogue (SHEEC) 1000-1899. Journal of Seismology 22. doi: 10.1007/s10950-012-9335-2
Tarantola, A. (2005). Inverse problem theory and methods for Model Parameter estimation. SIAM, Society for Industrial and Applied Mathematics, Philadelphia, 342 pp.
Traversa, P., Manchuel, K., Mayor, J., (2014). On the use of cross-border macroseismic data to improve the estimation of past earthquakes seismological parameters, Second European Conference on Earthquake Engineering and Seismology, ISTANBUL, Aug. 25-29, 2014.
Traversa, P, Baumont, D., Manchuel, K., E. Nayman, and Ch. Durouchoux (2017), Exploration Tree Approach to estimate Historical Earthquakes Mw and Depth, Test Cases from the French Past Seismicity. Bull of Earthquake Eng., DOI 10.1007/s10518-017-0178-7.

Marne-la-Vallée — 30 novembre 2015



