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Goal and motivation
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Energy densities for gS, in model PREM

Goal and motivation

Earth's structure determination
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Summary

1. Testing existing global subduction earthquake source models

2. Probabilistic normal mode source model inversion
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1. Source model validation tests

The GCMT and SCARDEC methods

- Semi-automated technique - Automated technique
- Long-period body-wave & - Long-period body-wave data (33 - 200 s)
surface-wave data (45 - 135 s) - Point source parameters & STF
- Point source approximation - No location determination
(centroid location) - Time needed ~ 40 min
- Time needed > 3h 20030925_Hokkaido_
BEST MODEL
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1. Source model validation tests

Subduction earthquakes studied

50
40}
<
Q@
s T
5 30 q }
il i
i
20
1
S #
. .
10+
D 1 1 1 1
0 10 20 30 40 50

GCMT dip angle (°)

« M,, 2 7.8 subduction zone earthquakes over the last 20 years (Vallée et al., 2010)
. 8 selected earthquakes having large differences between GCMT and SCARDEC

( A6, 2 /gaverage)

Lentas, Ferreira and Vallée, 2012 (in prep.)




1. Source model validation tests

Normal mode spectra comparisons
Sumatra 2007
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1. Source model validation tests

Body-wave comparisons

Peru 2001
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1. Source model validation tests

Comparisons with results taken from the literature
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Summary

2. Probabilistic normal mode source model inversion




2. Normal mode source model inversion

Finite source description
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2. Normal mode source model inversion

|.. Synthetic test
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2. Normal mode source model inversion
1 ;
1.. Synthetic test
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Sensitivity of the inversion to source parameters

2. Normal mode source model inversion
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Rupture time (s)
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2. Normal mode source model inversion

Sensitivity of the inversion to location
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480 hours acceleration spectra (BFO)

Phase

2. Normal mode source model inversion

Sensitivity of the inversion to the Earth’s structure
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2. Normal mode source model inversion

Probabilistic normal mode source inversion

Parameter space:
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2. Normal mode source model inversion

Probabilistic normal mode source inversion

Parameter space:
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M 8.6 & 8.2 Sumatra 2012 earthquakes
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Sumatra 2012 normal mode spectra
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Sumatra 2012 normal mode spectra
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Sumatra 2012 normal mode spectra
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Sumatra 2012 normal mode spectra
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Sumatra 2012 normal mode spectra
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Conclusions

The SCARDEC source parameters explain equally well the normal
mode data compared to GCMT.

Body-wave tests combined with source parameters published in the
literature, suggest that the SCARDEC method determines the fault
dip angle slightly better than GCMT.

We developed a linear inversion code which determines the singlets'
initial phases of split multiplets and from these measurements, the
rupture time and length can be retrieved.

Rupture length inversions are affected by the fault's strike and the
location (epicentre, depth).

3D structure affects strongly both the rupture time and length.
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Synthetic test
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