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The two-period spectral response acceleration is constructed using site-specific parameters (in
this case, 𝑆𝑀𝑆 and 𝑆𝑀1) developed based on the multi-period response spectrum following Section
21.4 and the formulas in Section 11.4.5 of the ASCE 7-22 [1]. A comparison between the two-period
target spectra and an example recording is shown in Figure A.1.
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Figure A.1: Comparison of the UCSC Lick Observatory recording spectrum from the 1989 Loma
Prieta earthquake with the target spectra at the recording location.

‗Correspondence: Victor H. Calderon (vcalast@alumni.stanford.edu).
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Figure A.2: Number of records that exceeded the target spectra at a given period.

Figure A.2 shows that the two-period and multi-period spectra exhibit comparable exceedance
counts, except for periods below 0.1 s. This discrepancy arises due to differences in spectral shapes
at short periods, with the two-period spectrum incorporating a constant acceleration platform, as
can be seen in Figure A.1. In addition, Figure A.2 reveals that most exceedances occur in all cases at
shorter periods than 1.0 s.

A small subset of exceedances arises from aftershocks, identified using the 𝐶𝑅𝐽𝐵 < 20 km
criterion of Wooddell and Abrahamson [3]. Most are associated with the 1975 Oroville and 1983
Coalinga sequences. The Oroville exceedances stem from a single aftershock, potentially linked to
denser post–mainshock instrumentation and reservoir-induced stress changes [2]. In contrast, the
Coalinga exceedances are produced by multiple aftershocks tied to the region’s complex faulting
behavior [4].

A comparison between observed earthquake parameters at stations where the MCER response
spectrum is exceeded and the corresponding disaggregation-based causal mean parameters for
a 2,475-year return period is shown in Figure A.3. Compared with Figure 9 in the main text,
Figure A.3 shows a greater number of exceedances at short periods of vibration. Moreover, lower
spectral accelerations of the MCER at short periods due to the deterministic cap cause lower total
residuals 𝜀. Some individual recordings are highlighted as they might be of interest to the reader;
however, due to space constraints, their spectral acceleration curves are not plotted herein.
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Figure A.3: Comparison of observed earthquake parameters at stations where recorded ground
motions exceed the MCER response spectrum and the corresponding 2475-years seismic hazard
disaggregation-based causal mean parameters: (a) observed earthquake magnitude 𝑀 versus causal
mean magnitude 𝑀; (b) observed source-to-site distance 𝑅𝑟𝑢𝑝 versus causal mean distance 𝑅𝑟𝑢𝑝 ;
and (c) observed total residual 𝜀 versus causal mean epsilon 𝜀. All comparisons are shown for events
where the observed spectral exceedance periods closely match those selected for disaggregation
analysis. Record sequence numbers for selected recordings are annotated to facilitate discussion in
the text.
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Figure A.4: Sample of recorded ground motions that exceed the UHS. The period and spectral
acceleration difference at which the maximum total residual 𝜀 occurs are noted.
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