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Objectives Results
We perform a suite of 0-5 Hz deterministic S|mulat.|ons of the 2014 Mw 5.1 La Habra, CA, Effects of attenuation : frequency-dependent, ¥ = 0.6 (Model-2) as compared to frequency-independent (Model-1)
earthquake, with the parallel AWP-ODC-GPU code in a mesh from the Southern California + Q(f) increases the ground motion amplitudes and prolongs the shaking duration
Eartho!uake. Center (SCEC) Community Velocity Model CVM'S.4°26'M01'. The purpose c?f this * At high frequencies, the reference model (W/o Q(f)) tends to underpredict amplitudes with increasing distance (Ry,,), while Q(f)
study is to investigate the effects of topography and anelastic attenuation and scattering at improves the fit of PGV
high .frequenues above 1 Hz. We address these effects through various ground motion  Both models underpredict durations (DUR) at close distances (< 30 km) and overpredict DUR at further distances (> 40 km)
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1800 Effects of topography : w/ topography (Model-3) versus w/o topography (Model-1)
 Topography tends to reduce the ground motion amplitudes and prolongs the shaking duration
4030 1200  The reduction of PGV from the topography effects is more significant at higher frequencies, with a value of 37% at 0.15-2.5 Hz and 45% at
2.5-5Hz
1200  The increase of duration is greater than that from Q(f) effects with y = 0.6
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Figure 1. Model domain (black rectangle) used in the simulations. Stations are depicted by circles and the epicenter 00 035 050 075 100 175 150 175 20
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We increase the complexity of our model by including (1) frequency-dependent ; @ o
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attenuation Q(f) = Q, * f7; Q(f) = Q,, if f <=1 Hz; (y = 0 generates frequency-independent g L § > ' S 5o-
attenuation).(2) surface topography using a curvilinear grid (O’Reilly et al., 2019), (3) £ | : ) _ —t |
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models below, we use @, =100 * Vs, Vs in km/s, @ =2 * Q

Goodness-of-fit (GOF) : To assess various models, we quantify the GOF between synthetics and data using a suite of ground motion

* Model-1:SCEC CVM-54.26-M01 (y = 0) e | . . | |

. Model-2 : Model-1 + Q(f) (y = 0.6) metrics, including PGV, PGA, cumulative energy, Arias Intensity and duration (based on Olsen and Mayhew 2010). Larger GOF values

. Model-3 : Model-1 + topography (y = 0) represent better fit, with 100 for perfect fit. The green circles denote areas with better fit compared to the reference model (Model -1)
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Figure 2. Left: cross section taken at A-A’ in Figure 1 showing shear wave velocity (Vs) in Model-4, hypocenter “— N
marked by the asterisk; Right: source model with rupture time contoured every 0.5 s. |
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The finite-fault source (Figure 2b) is obtained from the Graves and Pitarka (2016)
kinematic rupture generator, optimized based on goodness-of-fit for near-fault synthetics

and data using Model-1.
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