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How new fault data and models affect seismic hazard results?

Examples from southeast Spain

Study the impact of different
approaches to include fault data and models
In a probabllistic seismic hazard assessment.

» Low-to-moderate seismic activity

» Avallability of fault slip rates from
paleoseismic data and from geodetic
data (GPS-based measurements)

CONTACT

3 FAULT DATA

» Area-source model of the recent

hazard map of Spain

» Area of application: Murcia, one
of the most active areas in Spain

» Paleoseismic data and fault geometries

extracted from QAFI| database
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Fault Name

Alhama de Murcia (1/4)
Alhama de Murcia (2/4)
Alhama de Murcia (3/4)
Alhama de Murcia (4/4)
Palomares (1/2)
Carboneras (1/2)
Palomares (2/2)

6.5-7.0
6.4-6.8
6.3-6.5

6.5-6.9
6.6-7.1

6.8-7.7
6.5-6.8

Paleoseismic

0.500
0.300
0.000

0.000
0.040

1.101
0.050

3166
4350

65583
2957
39646

» Slip rates derived from GPS data <Table 1)

Geodetic

1.350
1.350
1.000

0.200
0.150

1.400
0.150

1173
967
1023

7257
17489

2325
13215

mmlyr
7] <0.05
[] 0.05-0.09
0 0.10-0.49
B 0.50-1.00
B >1.00
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(7.c.

» High COV values along fault traces imply
a strong variability related to slip rate values.

» High COV values along fault traces show

Sensitivity to source models

4 SOURCE MODELS 6 WORK FLOW

= Total (faults+ area-source)

- == Area-source: Mod-GR
------ Faults: CE

Model 1 Distribution "
of seismicity based

on magnitude (m,))

[ 1. Select input choices

[2. Compose models

------- [3 Compute seismic hazard a strong variability related source model.
m, m — _ » Both sources of variability are comparable
» Faults sources for big events (m>m,) only [4- Make sensitivity analysis e
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—— Faults

and characteristic earthquake model (CE)

[5. Compare with previous studies
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» Area-sources for small events (m<m,) only
and modified Gutenberg-Richter (mod-GR)

recurrence model @

7 RESULTS AND SENSITIVITY ANALYSES
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» Distribution of seismic potential assigned to
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» Mod-GR recurrence model for both faults and

area-sources
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» Increase by a factor up to 1.8 in relation to
recent work

PGA (9) 77 0.18-0.24 [l 0.26 -0.42 [l 054 - 060
Increase factor on expected PGA> [ J0.05-0.12 (M 0.24-0.20 [ 0.42 -0.45 [N 060 -0565

[ Jo.12-0,18 [ 0.30-0.36 [l 0.48 -0.54
Paleoseismicity based

Fauits

T :
§ » Geodetically derived slip rates yield much larger
PGA values than paleoseismic slip rates.
» The new hazard maps of Spain based e G e ] - - ‘
SVOEL s SO e 0 R e 7 - Model 2 (mod-GR to fault sources) leads to
on an area-source mOdEI, and the updated 1318\ Maximum slip rate value @Mean slip rate value °  Minimum slip rate valueQ(‘l& _
. er ot g g Lt a5 Lmnet o a | much higher expected PGA values
hazard map for the risk plan of the study area L S

» Expected PGA values from recent studies are
exceeded by a factor of up to 1.8

(including fault sources as in Model 2 and

paleoseismic data) provide expected

PGA values of 0.10 - 0.24 g (for a return period
of 475 yrs on rock conditions)
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