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Recent CyberShake updates include:
1) Study 21.12, performed using an earthquake rupture forecast derived from an RSQSim earthquake simulator catalog.

2) Validation using both the SCEC Broadband Platform and observations from the Northridge, Chino Hills, and Whittier events.

1) Study 21.12 2) Validation Activities

For the first time, we performed a CyberShake study with an earthquake rupture forecast To validate the Broadband CyberShake (BB CS) platform, we compared 3D BB CS results to the 1D
(ERF) derived using the RSQSim earthquake simulator. Previous CyberShake studies in SCEC Broadband Platform v22.4 (BBP) and observations of historical earthquakes.

this region (Study 15.4) used an ERF derived from UCERF2.
Broadband CyberShake
R SQ Sim ERF . Study 15.4 Magnitude-Frequency Distribution " 0S:tudy 21.12 Magnitude-Frequency Distribution L frequency (<1 Hz) Low_f]j'equenczponyithsite response
C.Om.p arl.SOn Of the magnltude - =< - - - ~_ determini Sti C ® * ” veompo :Z: nnnnnnnn 7D” 9 1 f p % : : : ’mmmjozne‘:;“;mi ”"
distribution of the UCERF2 ERF o 10 - g 10° _ CyberShake FIRY | - (low-frequency) L
used in Study 15.4 (left) with that of © ., [
the RSQSim ERF used in Study £ T OHE :: T
. . 10 : «mﬂw/ \ N \f f’\WW“V%M\NM/W
21.12 (right). The RSQSim ERF was - ilter anc = I e
. . 10 : -
derived from a 775kyr catalog with | ] . Merge ZWWW e
221,000 events with M<6.5. %o 6 o T e 55 9.0 o 026040,00.0 77 2747 67,06 0.20.40.60.0 ¢ T
1Study 15.4 Incremental - G-R B=1 *Bruce 4983 (Stitched) - -G-R B=1 w R Broadband (0-50 Hz)
T 1te Response o
Results Stochastic : e - (high-frequency) o
-119° -118.5° -118° -117.5° -117° -119° -118.5° -118° -117.5° -117° -119° -118.5° -118° -117.5° -117° -119° -118.5° -118° -117.5° -117° SyntheSiS : : ; - c T = z 5
High-trequency (1-50 Hz) High-frequency with site response

34.5° 34.5°

Validation Results

For each historic earthquake, we selected ~40 stations with recordings and simulated 64 realizations with
the same magnitude and hypocenter, but varying slips. Below we show goodness-of-fit results aggregated
across all stations and realizations. The goal is to show CyberShake generates reasonable results across
e B o BB o S realizations, not to exactly match the recordings.
Study 21.12 hazard maps, for 2, 3, 5, and 10 sec RotD50, 2% exceedance in 50 years.
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We investigated the impact of modifying the RSQSim rupture parameters to mimic a velocity
strengthening layer in the top 3 km, reduce near-surface stress drops, and reduce near-fault P —— J—— i —

ground motions. We generated a new RSQSim catalog and ran Study 21.12b with this new ERF. e ] | B ————
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