Waveguide or not? Revised ground motion simulations for greater Los Angeles
from the M7.8 ShakeOut earthquake scenario
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1. Background and Goals 3. Waveguide Fades in the Updated Model

(b) (c) (d)
 The ShakeOut simulations of a M7.8 earthquake on the southern San Andreas fault (2008) studies

predicted unexpectedly large ground motions throughout Southern California due to waveguide
effects from interconnected sedimentary basins in 3D velocity model.

 Here, we re-examine the ground motion predictions from the ShakeOut scenario using the most
recent updates on the velocity models and the realistic surface topography from the Digital Elevation
Model.
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2. Computational Details

4-th order accurate staggered-grid finite-difference wave propagation simulation code AWP-ODC
Model #2 o Model #3 Model #4

Model #1

AWP-ODC:

3s-SA(Qg)

* GPU-enabled and highly scalable (Cui et al., 2013), with curvilinear grid and discontinuous mesh features

* Developed and tested on Summit at Oak Ridge Leadership Computing Facility (OLCF), with Nvidia V100 GPUs

« Verified ported HIP version, full production runs on AMD GPU machines (Frontier at OLCF) 100
mgm [ ] -_ 80
Curvilinear grid: €
Incorporating irregular free surface topography using curvilinear grid (O’Reilly et al., 2022) g 60 ' e \ ' ; \ ana -
<t . "W . | i _--‘i‘;rha Linda
40 .Anaheim - 4P 5 -Anaheim
T T T ! : :
1 | - » . 5
20 B S ‘h ":ﬁﬂnng Beach s ‘:‘#}-ﬁn’g Beach g . .’ l'ﬁﬁnrg Beach . r‘,-i"nng Beach
! K | ¥ {
0 - Model #5 - Model #6 al Model #7 - Model #8
0 20 40 60 80
130° (km)
0 | Evolution of the predicted ground motions in the greater Los Angeles area with the numerical earth model is updated incrementally. From (a) to (h),

one can observe the significant reduction of ground motions along the waveguide channel across the interconnected basins (triangles in (a)). Dashed
line depicts the surface projection of the SSAF that ruptured in the ShakeOut scenario.
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simulation; the star depicts the epicenter.
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the fault that ruptures in the M7.8 ShakeOut scenario.
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