Incorporating geologic data into the calculation of the seismic hazard:
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One of the main challenges for the community working on seismic risk reduction is the —__» | Soil mechanical
incorporation of the geologic data into the seismic hazard parameters, such as probabilistic properties

data or recurrence contour maps. In the last decades, the number of studies that focus on 7
acquiring geologic data to characterise seismogenic faults has increased dramatically. Geomorphological and site effects
However, the seismic hazard maps still are confectioned in most countries just by sedimentary emplacement
considering the historical and instrumental seismicity. In this work, we propose a procedure
to calculate several seismic hazard parameters, such as the poissonean probability of
occurrence and the average recurrence time of a damaging earthquake for a given area, by
taking into account the number of potentially damaging neighbouring seismogenic faults,

their average recurrence period and its uncertainty.
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Tollustrate the use of this program, we choose Atlacomulco, which is a mainly industrial town 5
of near 80,000 inhabitants, located ~ 40 km NW of Mexico city. This town is in the / 3
easternmost part of the Acambay Graben (Central part of the TransmexicanVolcanic belt), _ 3
. . . . . . . Fault slip rates Recurrence Interval (Trec)
one of the few tectonic regions of Mexico for which paleoseismological data are available. and style of faulting™— /£
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To the date, the available programs for the calculation of seismic hazard
assume some of these parameters and employ them in the probabilistic Paleoseismic Time of imminent rupture

calculations, but they do not allow to freely modify them.
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3. CALCULATING OF THE PROBABILITY OF OCURRENCE To select the faults which pose a hazard for a given :
- locality, an empirical relationship between the
horizontal distance to the trace and the length of the
Max Rup Dist vs SRL fault trace is obtained by taking into account
INPUT DATA: attenuation laws for continental earthquakes (1). : | -
Then, the recurrence time of these faults, derived 0 b 10000 years
1) Number of seismogenic O . from paleoseismological studies and/or geological
faults sufficiently close as to TRec 5 and geomorphological studies is considered to obtain
produce damage R g the mean recurrence time and the recurrence
Standard deviation for the selected group of faults.
2) Mean recurrence period of Authors: R. Zifiiga and A. Figueroa With these values, a sequence of occurrences of
these faults and standar Fenito de beadendias AR =  seismic events is generated for variable time periods
deviation of this value Number of potentially dangerous faults:  [112810] = using a Weibull distribution and iterating in a Monte
ean PacoRecurence rarcacrs: [ Carlo fashion in order to produce a sequence of
500,000 years or more (2 and 3). The mean
Standard Do of Plsorecurence (Y- [N interevent time is then used to estimate the probability e
of one or more damaging earthquakes in the next 50 |0 ol i 10000 years
Damaging Bt (17 [ years (4). DI B
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&I Ml | e Paleo Recurrences. Weibull Distribution 3 , Seasence _,, Aoum Sequence
1) Probability of occurrence of o 15 R
a damaging earthquake in the b scmoap BE | /Numberof fauts =25
next 50 years (In %) TREC CODE: 8 05 E . / MPaleoRec =3600 Yrs
We implemented a mathematical code (Trec) - 4 b & e [ somecstonovis
2) Mean recurrence of the written in Matlab® programming Ianguage and é Palen;zirrsrences lntere:;;smme MRec = 160.1019 Yrs
occurrence of a damaging allows us to calculate the probablllty of Eg 15 18 TMRec = 169.959+/- 12.925 Yrs
earthquake affecting the occurrence of one or more seismic events that 0 0 Poiss (>1150) = 0.25486
studied area could cause damage to the population 1) for a B £ £,
given geographical site (i.e., an urban area or a -
town) and 2) for a given time spam. Al ﬁj B I R g 2000 4000 6000 ¥ 20 400600
Geological data recently acquired for the seismogenic faults in Central Mexico
and data from Langride et al. (2000) are used to illustrate this statistical calculation.
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1) Historical damaging seismicity:

1912, Acambay earthquake (mB 6.9, November 19)
on the Acambay-Tixmadeje Fault
(Urbina & Camacho, 1913; Langridge et al. 2000)

1979, Maravatio earthquake (mB 5.3, February 22)
Possibly on the Venta de Bravo fault
(Astiz Delgado 1980; Suter et al. 1992)

A Langridge etal. 2000

A Persuad etal. 2005

= ® Rodriguez-Pascua et al. 2009
/A Ortuno et al. 2011

2) Paleoseismology: Paleo-earthquake
chronologies
available:
Acambay-Tixmadejé fault
Pastores Fault
“coming soon”:
Venta de Bravo fault
Temascalcingo fault
Tepuxtepec fault

3) Tectonic Geomorphology
Other potentially damaging faults Internal faults of the graben

Faults in the Tepuxtepec system

3) Aplication of TREC code

Total of potentially seismogenic faults= 11

- 15

Mean recurrence time (MRec) = 3600 ka
(15 faults, MRec= 500) - (11. faults, MRec= 1000)
Poiss (1>50) = 0.19 Poiss (1>50) = 0.14
TMRec= 243 +/- 24 TMRec= 331 +/- 30
MRec = 3647 MRec = 3617
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