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Motivations Time Series Ruptures Aseismic The geometry of the NQT
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Motivations
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Motivations

Post-earthquake
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How is topography built during several seismic cycles?

When are folds or secondary faults deforming during the seismic
cycle?

Interaction between basement faults and shortening in the
sedimentary cover?
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Motivations Time Series Ruptures Aseismic The geometry of the NQT

The North Qaidam Shan thrust-fold, Tibet :

- 5-6 mm/yr of convergence, thrusts &
folds

— GPS velocity (10 mm/yr)
Elevation (km)

2 3 4 5
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The North Qaidam Shan thrust-fold , Tibet:
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Motivations Time Series Ruptures Aseismic The geometry of the NQT

(Elliott et al, 2011)

Main Objectives:
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Motivations Time Series Ruptures Aseismic The geometry of the NQT
Time Series of cumulative surface displacements: o[
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The geometry of the NQT
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Ruptures

More about the Pyrocko software:
Presentations of Henriette Sudhaus and Marius Isken on Thursday morning

2003 Double-Couple modelling:
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2008 Rectangular fault modelling:
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27-33°north-
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Iteration Iteration

Both north-dipping and south-dipping bimodal solutions are
explored simultaneously
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Time Series

Velocity Map:
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Time Series

Velocity Map:

— Fault traces

LOS Velocity (mm/yr) =
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Kunlun Shan

Creep across thrust-folds
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Velocity Map:
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Velocity Map:
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Schematic block model:

memm 2003-2011 inter-EQ cumulative
displacements

e 2003-201 I: Shallow creep
along folds and faults

S. Daout Wegener talk 10 Seb. 2018
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Schematic block model:
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Schematic block model:
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Aseismic

Conclusions

How is topography built during several seismic cycles?

Fundamental role of shallow aseismic processes

When are folds or secondary faults deforming during the seismic
cycle?

During episodic post-earthquake slip or steady-state creep

Interaction between basement faults and shortening in the
sedimentary cover?

High-angle thrusts connect to low-angle faults, which

partition vertically the shortening rate producing short-
wavelength topography
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The geometry of the NQT
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The geometry of the NQT

| hope convince you today that bringing together different expertises, it is possible to advance
some fundamental scientific knowledge and that this kind of study could serve as basis for
further analysis with the new generation of SAR satellites.
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Parasite signals:

0¢ = 0¢tecto + 0@atmo + 0Porb + 6Ptapo + 0Pnoise + OPdef[27]
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Time Series

Unwrapping challenge
5¢ > 5¢tecto an 5¢atmo b 5¢orb 2 5¢topo i 5¢noise i 5¢def[27‘-]

Unwrapped

& ._} . i ;

| Goldsten Fitered Weight averaged Goldstein Filtered Weight averaged

S. Daout Wegener talk 10 Seb. 2018



Motivations Time Series Ruptures Aseismic The geometry of the NQT

Processing flow:
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Co- and Post-earthquake surface displacements:
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- Decrease of the noise in comparison to single interferograms
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The geometry of the NQT
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Seismic back-projection:
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Nov. 2008: initiates and terminates slowly

Aug. 2009: rupture segmentation with 3 peaks at 2.5, 5.5 and 8.5s
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Aseismic

Seismic back-projection:
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The geometry of the NQT

(Chen et al, 2013) ..,
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