S CEC( statewide California Earthquake Center @t S %'U"SyGyﬁ @/ @ FEMA M H! USC

SCEC/USGS Stress Drop Validation
Technical Activity Group

Annemarie Baltay (USGS), Rachel Abercrombie (Boston U), Xiaowei Chen, Yihe Huang, Chen Ji, Peter
Shearer, Daniel Trugman, Taka'aki Taira, Colin Pennington, Elizabeth Cochran, Dino Bindi, Adrien Oth,
Elisa Tinti, Camillo Pinilla-Ramos, Minkyung Son, Rebecca Harrington, Mariano Supino, Oliver Boyd,
Olga-Jean Ktenidou, loannis Fountoulakis, Erion-Vasilis Pikoulis, Cliff Thurber, Hao Guo, Zhe Jia,
Hongfeng Yang, Evan Hirakawa, Grace Parker, Sherry Nie, Taiga Morioka, Alex Marston, Francesca Burkett

September 1, 2026

SCEC Annual Meeting, Palm Springs, California

vt 2
-~ - '\.




@ Not just “Stress Drop”!

Stress

Check-in Here

How to better characterise and quantify earthquake

sources
What can we measure reliably?

What measurements do we need to answer science questions?
How can we best connect with ground motion modeling community?

1. Moment (or magnitude) - Lowest Frequency
2. Rupture area (or length) - Corner Frequency
3. Energy Radiated - Highest frequency

Intermediate

Mg falloff
¢ J/\J\ l
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First order problem: isolating source from path and site

Brought Community together to work to solve it
Sparked method development to improve approaches

Found some consistent spatial variations common to all
methods suggesting some REAL variation exists!

Focus on improving quantification and characterisation of
earthquake sources through 5 approaches:

global participation - Join us!



@ Seismogram = source * path * site
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Next Generation Ground
Motion Simulation,
Validation, and Utilization
(GM-SVU) in Seismic Hazard
and Engineering Applications:
A New SCEC TAG

along path

_ Community
— Stress Drop (TAG)

% (CEMs); SCEC Multi-scale

Attenuation heterogeneity

Site: Relative to reference site, often
ignored, direct trade-off with source

Path: 1D (or constant) attenuation
structure, travel time dependent
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@ Phase |. Ridgecrest comparative experiment
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Validating observed data - don’t know the CORRECT answer
Use synthetic seismograms and spectra enables method verification

Challenge: Design a series of synthetic community comparisons to test very different approaches,
balancing simplistic, to investigate specific trade-offs, with complex to simulate the real earth

Start simple:Community fitting and comparing results each time. cites: 75 stations
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sources: set by each developer

50 co-located earthquakes, M 1.5 - 6 path: parameters (Q, etc) set by developer
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2. Community Comparison:

Bay Area Empirical Data set

Ridgecrest Study led to significant method development from community

Need to compare new approaches, are we converging? N (A) Epicenters & Stations (M = 2.5) [ }5.0
: x A\
Bay Area: Hayward/Calaveras Region \ A/y\ o
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Stress Field: Sheng, S.,
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Compare spatial variations in stress
drop results with recent & ongoing
imaging to improve understanding of the
stress field, and with high-frequency ground
motion for non-ergodic models
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4: Site terms

Simple Model  _
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Study site terms/response
and k0 to clarify trade-offs
between source, and
path/site amplification and
attenuation.

Ambiguity in correcting for
near-surface effects was
identified as a major source
of discrepancies in the
original Ridgecrest
comparative study.

Work with near-surface, site
response, velocity TAGs
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% Site: Relative to reference site, often

5: Magnitudes and moments

ag?

ignored, direct trade-off with source

Path: 1D (or constant) attenuation
structure, travel time dependent

Case 2 (CC = 0.45)

a) ;|
6] N =28413
5 -
]
s 4 s
L o~
= 2 2 =
5 - P
T 2 Lo O
&N 4 E;
1 4 B4
T T -2 )
0 0 5 S
Base case M,
"1 T T T T
0 2 4 6
Shelly M,

Relative magnitude method
Gabel and Huang (2025)

Moment directly trades off with
f_ in fitting, need self-consistent
techniques for moment and
magnitudes, test on resultant
stress drop estimates. Also
important for GMM.
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Come see the
posters

Join us!

The Community Stress Drop Validation Study
indi, O. S. Boyd, X. Che
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Group B, Seismology

#118 The Community Stress Drop

Validation StUdy Rachel E. Abercrombie, Annemarie S.

Baltay, Dino Bindi, Oliver S. Boyd, Xiaowei Chen, Elizabeth S. Cochran, Hao
Guo, Rebecca M. Harrington, Evan T. Hirakawa, Yihe Huang, Chen Ji, Zhe
Jia, Olga-Joan Ktenidou, Shiying Nie, Adrien Oth, Grace A. Parker, Camilo
Ignacio Pinilla Ramos, Colin N. Pennington, Peter M. Shearer, Minkyung Son,
Mariano Supino, Taka'aki Taira, Clifford H. Thurber, Elisa Tinti, Daniel T.
Trugman, & Hongfeng Yang

#120 Constraining earthquake stress
drop methods using point-source
simulations for the Community Stress
Drop Validation Study

Annemarie S. Baltay, Rachel E. Abercrombie, Dino Bindi, Peter M. Shearer, &
Chen Ji

#122 Using a Ground-Motion Modeling
Framework to Fit Stress Drops for the SCEC
Community Stress Drop Validation TAG
Synthetic Exercise Grace A. Parker
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