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The main question: how to robustly estimate 
source parameters (e.g. stress drop)?  
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-Goals: (1) to constrain source 
physics, and (2) for better 
estimation of regional ground 
motions.

-Method: Have many groups 
measure same events, different 
methods
-We selected 55 target events 
of study, with 6 for more 
detailed comparison 
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The main question: how to robustly estimate 
source parameters (e.g. stress drop)?  
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-Goals: (1) to constrain 
source physics, and (2) 
for better estimation of 
regional ground motions.
-complex physics will 
cause deviations from 
model spectra and 
variation in measured 
stress drop. Simple models relate 

source dimension to 
observed spectrum
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Method type may lead to differences in 
measured stress drops
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-Method: Have many 
groups measure 
same events, different 
methods
-We selected 55 
target events of study, 
with 6 for more 
detailed comparison 
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-Most used methods: generalized inversion (GIT) and 
empirical Green’s function methods (eGf) 
-Both in frequency domain, time domain methods are 
also used in study

GIT 
schematic

eGf
schematic



Method type may lead to differences in 
measured stress drops
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-Different way in which 
source, path and site 
contributions to the 
waveform are 
separated.

Cool colors 
represent GIT 
submissions

Warm colors 
represent eGf 
submissions



Method type may lead to differences in 
measured stress drops
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-Some methods are better at 
picking out locally complex 
spectral shape, at the 
tradeoff of being more 
sensitive to quantity and 
quality of data

Warm colors 
represent large 
misfit between 
spectrum derived 
using GIT and eGf 
methods.



Systematic trends of uncertainty observed 
in submissions by different groups
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The smaller 6 event study allowed us to look 
for correspondence between uncertain spectral 

measurements and complex finite fault 
solutions.
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Inversion result from Dreger, Magana, and Tai’ira
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Systematic trends of uncertainty observed 
in submissions by different g
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Authors must estimate both 
magnitude and corner frequency from 
the spectrum, which trade off with 
each other

We also had all authors fit the same 
“ground truth” spectrum, but results 
for stress drop can vary by fitting 
method for complex (non-Brune) 
spectra
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Key takeaways, and how might dynamic 
rupture help inform our study?
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-Complex spectral shapes are a large source of variability.
-It is also difficult to isolate the “source” spectrum (from site and 
path), and different methods may be better in different scenarios.  
We would like to establish “best practices”
-Attenuation is likely not accounted for enough in the current study 
stage
-Rupture simulations could provide us with several “observable” 
signatures of source effects to validate
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