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a factor of 3 (0.08g and 0.26g, respectively) during the 29 May 2013 M4.8 Isla Vista 32N | @ tanheunke Hypocenter . £ W EL Joyner-Boore Distance, Rjs (km)
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(w.r.t. epicenter) by approximately 2°. Both sites are located on the same uplifted marine -_— = and (b) for recordings of the 2013 M4.8 Isla Vista earthquake.

terrace (Minor et al. 2007, 2009) overlying Sisquoc formation siltstone with time-averaged
shear-wave velocity (V) of the upper 30 m (V45,) values of 323 and 313 m/s, respectively.
The source for these two records is the same, the path is almost identical, and from
conventional metrics, the site effects should be very similar. Therefore, there must be

Figure 2: Map showing gmprocess dataset events, recording stations, and processed

, oW, can be further split using an additional mixed-effects regression into the site term
waveforms' ray paths.

(ns) and the remaining residuals (6W;,). The site term represents the overall
misprediction of a station; when it is positive, that means the site typically experiences
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recorded PGA. This observation is what initiated this study.
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obtained from the ground motion database (Buckreis et al. 2023, 2025) included 6,826 34.6 - . . .
O R OO > needed on the region to understand mechanisms for these biases.
records from 16 events that were recorded on CE.25392, CI.USB, or CE.25901. 5o, —-0.4 L
)
. . . . . . r . O
Residuals for event i at recording station j (R;) are computed using the natural logarithm of = 34.4 ";
the recorded intensity measure (InIM, ...), typically spectral acceleration (S,), and the — —0:0 15 5. References
. : : , 34.2 -
mean predlCted IntenSIty measure (“InIM)' Petersen, M. D., et al.. 2023. “Data Release for the 2023 U.S. 50-State National Seismic Hazard Model - Overview.” U.S. Geological Survey.
Rij = InIM meas — HUin 1M —0.8 Yong, A., A. Martin, K. Stokoe, and J. Diehl. 2013. ARRA-Funded VS30 Measurements Using Multi-Technique Approach at Strong-Motion Stations in
. . . e . ) ) ] 34.0 - California and Central-Eastern United States. U.S. Geological Survey Open-File Report.
Mixed-effects regression is used to partition R; into the following variables: Boore, D. M., J. P. Stewart, E. Seyhan, and G. M. Atkinson. 2014. “NGA-West2 Equations for Predicting PGA, PGV, and 5% Damped PSA for Shallow
R:: = cn + . 4 SW: - —-1.0 Crustal Earthquakes.” Earthquake Spectra, 30 (3): 1057—1085. https://doi.org/10.1193/070113EQS 184 M.
. . J . ) . T]E,l Y . . 33.8 - Thompson, E. M., M. Hearne, B. T. Aagaard, J. M. Rekoske, Worden, M. P. Moschetti, H. E. Hunsinger, G. C. Ferragut, G. A. Parker, J. A. Smith, K. K.
where ¢, is the total bias of the dataset (i.e., if the recordings in the dataset on average are r— Smith, and A. R. Kottke. 2024. “USGS Automated Ground Motion Processing Software version 2.” U.S. Geological Survey.
25 km Minor, S. A., K. S. Kellogg, R. G. Stanley, and T. R. Brandt. 2007. “Geologic map of the Goleta quadrangle, Santa Barbara County, California.” U.S.

overpredicted, then the c, will be negative to correct for this), ng; is the event term for
event i (i.e., if event i's records are overpredicted relative to the dataset being examined,

33.6 - —-1.2 Geologic Survey Open-File Report. U.S. Geologic Survey Open-File Report 2007-1403.
: ) g J ; Minor, S. A, K. S. Kellogg, R. G. Stanley, L. D. Gurrola, E. A. Keller, and T. R. Brandt. 2009. “Geologic Map of the Santa Barbara Coastal Plain Area, Santa
—-121.0 —120.5 —120.0 —-119.5 —119.0

. . . TR . . . . /e . Barbara County, California.” U.S. Geological Survey Scientific Investigations Map.
then nE" WI” be nega:tlve)' and 6W’j IS the Wlthln eve.nt reSIdUal for event | a:t Statlon_[ (|-e-, |f LOn itUde Buckreis, T. E., C. C. Nweke, P. Wang, S. J. Brandenberg, M. E. Ramos-Sepulveda, R. Shams, S. Mohammed, R. Pretell, S. Mazzoni, P. Zimmaro, and J.
a part|Cu|ar record IS Overpred|cted after Correc'“ng for '[he dataset's b|as (CO) and '[he g P. Stewart. 2025. “A Global Application Programming Interface—Enabled Earthquake Ground Motion Relational Database for Engineering Applications.”

Earthquake Spectra, 87552930251344978. SAGE Publications Ltd STM. https://doi.org/10.1177/87552930251344978.
Buckreis, T. E., C. C. Nweke, P. Wang, S. J. Brandenberg, M. E. Ramos-Sepulveda, R. Shams, R. Pretell, S. Mazzoni, P. Zimmaro, and J. P. Stewart.
2023. “Web portal for the global earthquake ground motion relational database.” The B. John Garrick Institute for the Risk Sciences.

event’s bias (ng;), then W will be negative).
2 ! ° ) Figure 4: Event misprediction of PGA for gmprocess dataset
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