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Elliptical sub-fault approximation

“This is why we propose a global method […] to identify the most robust features of 
large earthquake source processes” - Vallée and Bouchon, 2004
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Calculation of the Green's function:

- Spectral discrete wave number integration method (Bouchon, 1981)

- Reflections/Transmissions within the layered medium is computed
  using the reflectivity algorithm of Kerry and Kennett, 1979



The 2004 Parkfield earthquake

Freq. Band: 0.16Hz to 1Hz 
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Inversion using two ellipses
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Summary of all inversions carried out
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Final slip distribution of the 12 inversions
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Inversion #6



Fit to the waveforms
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Relation between slip distribution 
and seismicity prior (1987-2004) 

the 2004 Parkfield earthquake



Relation between final slip distribution 
and aftershocks



Conclusions

We used a method aimed to map the robust features of an 
earthquake to infer the source process of the 2004 Parkfield 
earthquake:

- No slip in the top 5km
- Two major asperities

Our final slip distribution shows coherency with the 
seismicity prior the 2004 Parkfield earthquake, as well as 
with its aftershocks:

- Persistent asperity



Thank you



EARTHQUAKE DYNAMICS
IASPEI Assembly, July 22-26, 2013 

Gothenburg, Sweden

Convenors:

Cedric Twardzik (Oxford University, UK), Ralph Archuleta (UCSB, USA), Shamita 
Das (Oxford University, UK) and Raul Madariaga  (ENS, Paris).

-------------------------------

Improved forecasting of seismic hazard requires a better understanding of the 
earthquake rupture process. One of the major ways to address this issue is to be able 
to provide a full dynamic description of the seismic rupture. From this perspective, 
contributions from a large spectrum of scientific fields are necessary: numerical 
modelling, laboratory experiments, and geological studies of faults. We welcome 
innovative studies relating to any aspect of earthquake dynamics. Invited speakers 
include Ares Rosakis (Caltech) and Satoshi Ide (Japan).

See http://www.iaspei.org/meetings/forthcoming.html#iaspei2013 , for details of 
abstract deadlines, abstract format, registration details, etc.
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