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Two key source parameters have high variability

displacement = D

* Moment My, = uAD / srea—A

s




Two key source parameters have high variability

displacement = D

* Moment My = uAD / area — A

e Stress drop Ao = Ufinal — Ojnitial @




Two key source parameters have high variability
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Two key source parameters have high variability

displacement = D

/ area = A

H

* Moment My = uAD

* Stress drop Ad = Ofina1 — Oinitial

Different studies = different moment!

Different studies = different stress drop!
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Stress drop from M and . estimation

Fit a source model:
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Stress drop from M and . estimation

Fit a source model:
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Stress drop from M and . estimation

Fit a source model:
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Isolating source spectra with spectral decomposition

Decompose the observed spectrum into parts to
solve for source spectra:

Observed Station
spectrum term
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Shearer et al., JGR, 2006; Shearer et al., JGR, 2022



Isolating source spectra with spectral decomposition

Decompose the observed spectrum into parts to

solve for source spectra:

Observed Station
spectrum term
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Motivation for this work

1. How can we improve the accuracy of seismic moment and corner frequency
estimates?

2. How can we obtain consistent moment and stress drop estimates using both
P-waves and S-waves?



Challenges in estimating M, using spectral decomposition
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P- and S-wave spectral decomposition comparison

Moment comparison
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Estimating spectra using maximum amplitudes in the time domain

Compute spectra using the
following:
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Estimating spectra using maximum amplitudes in the time domain

Compute spectra using the |
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Reliable spectrum with lower low-frequency limit
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Amplitude decomposition improves M, estimates

* Theoretical change In slope Is
apparent, though not exactly 2/3
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Amplitude decomposition improves M, estimates
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Amplitude decomposition improves M, estimates

* Theoretical change In slope Is
apparent, though not exactly 2/3

* Larger moment magnitude events >
follow this trend

9y
1

* Lower frequency limit = higher accuracy
in M, estimation

Moment
magnitude

Catalog magnitude
D

Local
magnitude

W
1

— M, : slope = 1.08
—— My: slope = 0.74

" . -

11 12 13 14 15 16 17
Calculated log Mg



Conclusion

* Amplitude method is reliable to lower frequencies than spectral decomposition

* Good moment agreement between methods so far, possibly better estimation
with amplitude method

* We are adjusting methods to get better consistency between P-wave and S-
wave spectral decomposition, and S-wave amplitude decomposition to reduce
source parameter uncertainty

Contact me:
Ivandevert@ucsd.edu
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