Low Frequency Examination of Synthetic Reno-Area Basin Amplification from
M3 Earthquakes at a Variety of Azimuths

Lauren Lewright'; Aditya Prathap?; Chelsey Assor!; Jenna Graham?*; John Louie?
!University of California, Santa Barbara and SCEC SOURCES Internship; “Nevada Seismological Laboratory, University of Nevada, Reno

: ' Multi-Scenario, Non-Ergodic PGV Summary Maps
Abstract Basin Thickness Model g y viap

We normalized the PGV maps for each earthquake to a modeled moment equivalent to

Seismic waves travel with greater amplitude and slower speeds when moving through We used basin thickness derived from gravity surveying and drilling logs (Abbott & | . |
soft sedimentary rock, relative to hard bedrock. Seismic hazard in the Reno area is Louie, 2000) to explore the relationship between basin amplification and basin thickness that O.f the 1§rgest-magn1tude EQ2, with M39 For each point on tl'le maps, \.Ve computed
increased due to the city’s location within a thin (<1 km) sedimentary basin, where at 24 stations. Eckert et al. (2021) used the same 3D the arithmetic average and standard deviation of PGV across the six normalized maps.

velocity model.
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produced from these models will allow us to compare shaking at basin versus bedrock i 3 Reno sub-basin . ,
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quakes (EQ2 and EQS). Shaking from these quakes 1s concentrated close to their

indications are that the standard deviation of basin-over-bedrock ground-motion ratios

will be a substantial proportion of the average ratio. These results will help in Peak Ground Velocity Maps for Ea rthquakes 1-6 epicenters. 22 of the 24 stations have a standard deviation greater than 50% of the

" . . . . — . . e . . average. This suggests that earthquake location relative to the basin strongly influences
determining the basin’s amplification effects when assessing seismic hazard in the Reno The PGV maps suggest ground-shaking variability depends on quake location relative to S 58 1 s

area, and other urban basins. the basin. Quakes 1n similar areas produce similar PGV maps. EQs 2 and 5, on the NW
edge of the basin, produce high PGV in the northern part of the basin, with the southern

ground shaking.The shaking variability for these minor earthquakes 1s proportionally the
same as the variability of the earthquakes if they occurred with greater magnitude. These

results inform estimates of hazards associated with larger earthquakes that are expected
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Introduction and Methods part less affected. These events had unusually shallow depths of 1.5 km and 2.6 km - the Reno area.

respectively, resulting in a much larger peak PGV value than the other earthquakes. EQs _ _ — : :
1 and 4, within the basin, have peak PGV values at stations nearest the earthquakes’ Synthetic Basin Amplification Ratios Compared to

epicenters. EQs 3 and 6, located southwest of the basin, produce large PGV values at the Basin Thickness
maximum t_hickness of

Ground-motion modeling 1s useful for areas where earthquake-shaking records are
sparse, helping reveal variability and trends. Eckert et al. (2021) at UNR recently

published the Reno ShakeOut Scenario, showing with 3D SW4 computations to 3.125 the basin

Taking computed PGV values at seismic station locations around the Reno area from the
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';“4 USGS @ ( ] C s A N TA B AR B A R A 3D synthetics suggest ground-shaking variability in the Reno basin 1s considerable and

largely dependent on earthquake azimuth. Basin effects on ground shaking in the <1 km
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science for a changing world niversity of Nevada, Reno deep Reno-area basin, and other “thin” basins, should not be disregarded when considering

seismic hazard, as they cannot be generalized based on the thickness of the basin.



