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Inversion method:
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P and S-wave velocity data given on a very sparse, rectangular but irregular grid of 7x8x8 points
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Green functions
calculated by two-point ray tracing�

Green functions
calculated by two-point ray tracing�

the grided data used to construct two versions of a smooth continuous velocity models (1-D and 3-D)
the method of the least-square inversion of discrete data with minimization of the Sobolev norm of the
model composed of second velocity derivatives
the models should be as close as possible to data,
but smooth enough to be suitable for ray tracing
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� earthquake mechanism retrieval affected by seismic noise, structural model applied,
distribution of seismic stations around the focus
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distribution of seismic stations around the focus

� unknown 3-D model of medium is often substituted by simplified 1-D model
importance to test possible distortion (orientation, DC/non-DC contents)
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importance to test possible distortion (orientation, DC/non-DC contents)

� full moment tensor expression of the mechanism, i.e. M , M  , M  , M  ,M   a M11 22 33 12 13 23� full moment tensor expression of the mechanism, i.e. M , M  , M  , M  ,M   a M11 22 33 12 13 23

linear inverse problem

solution by the Singular Value Decomposition method� solution by the Singular Value Decomposition method
decomposition of complete moment tensor into ISO, DC and CLVD parts� decomposition of complete moment tensor into ISO, DC and CLVD parts

results of synthetic tests:

in all cases (even for 1-D model, 20% noise and inversion of vertical component of P wave) almost OK
orientation of double-couple part of the mechanism:
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the decomposition is distorted unless
both P & S waves are inverted
the effect of incorrect velocity model
bigger than the effect of noise
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3-D structural model
noise free - the effect of configuration

success even for vertical P wave inversion
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resulting moment tensors similar orientation of double-couple parts when we invert
vertical P wave or P wave or P & S waves

consistent DC orientations of event  06/03/14                moment tensor is reliable
inconsistent DC orientations of event  06/08/05             obviously a  problem in the data

message from inversion of data:
keep

V / DC / CLVD contents is varying
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orientation of double-couple part of mechanism estimated properly
even from noisy data and with a simple structural model
availability of complete reading of P and S waves in a high quality

a coarse structural model (even 1-D) may be sufficient
increasing the number of seismic stations

distorsion of non-double-couple parts is decreasing
even if coverage of focal sphere remains sparse
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orientation of double-couple part of mechanism estimated properly
even from noisy data and with a simple structural model
availability of complete reading of P and S waves in a high quality

a coarse structural model (even 1-D) may be sufficient
increasing the number of seismic stations

distorsion of non-double-couple parts is decreasing
even if coverage of focal sphere remains sparse

N = 36 N = 38

A) Full moment tensors from the P-wave amplitudesA) Full moment tensors from the P-wave amplitudes

(program AMT, Vavryčuk 2008)
- at least 8 local or regional stations
- P waves with predominant frequencies between 2 to 20 Hz
- gradient 1-D medium model
- Green’s functions calculated using the ray method

B) Full moment tensors from complete seismograms

(program ISOLA, Sokos & Zahradník 2009)
- waveforms from 3 to 5 nearest local seismic stations
- S waves and surface waves with frequencies less than 2 Hz
- layered 1-D medium model
- Green’s functions calculated using the DWN method

P/T axes of moment tensors
determined from P-wave
amplitudes (A).

P/T axes of moment tensors
determined from complete
waveforms (B).The ISO versus the CLVD component.

Correlation: 0.81
The ISO versus the CLVD component.

Correlation: 0.30

P axes of moment tensors
T axes of moment tensors

The lower-hemisphere
equal-area projection is

used.

Conclusions

The DC components of moment tensors using 2 different methods are statistically similar.The DC components of moment tensors using 2 different methods are statistically similar.
The non-DC components can be numerical errors of the inversion, however the positive correlation between the ISO and CLVDThe non-DC components can be numerical errors of the inversion, however the positive correlation between the ISO and CLVD

can be an indicator of their physical origin.
The amplitude inversion seems to be more accurate than the waveform inversion, producing the non-DC components, which are

probably more reliable and less affected by numerical errors.
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