INTRODUCION

In the western U.S.the averageshearwave velocity in the upper 30m (Vs30)iscurrently
the most popular predictor of ground motions in probabilistic models that estimae
earthqguake hazads. Because the coverage of Vs30 measuements In southem
California is sparse reseachershave proposedvanous methodsto predict Vs30where
there are few direct measuements. The predictions from these vanous proxies can
differ greatly from direct measurements reflecting various kinds of uncertainty. The
epistemic uncertainty, when reported, is not enough to describe the difference. We
seek to evaluate various uncertainties first-order of predictions based on direct
measuements available © public.

This public datasetof 391Vs30site characterizations consistsof direct measuements from Thelen et al. (2006)(181),NGAdataset
(121),and University of Nevada,Reno (81). The yellow outlined areais The LABasinModel (Magistrale et al. 2000). The datasetwas
divided into three subsets:ack (ed), basin (geen), and soil @low) based on the sé class map asssembled/b\ill et al (2000).
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Vs30mapscreated usingkriging algorithm on dataset(bottom) and natural log transiormed data (above). Satisticalanalysisof the datasetshowsalog-normal distribution. Most
seismic data tends to match a log-normal distribution. Before using the kriging algorithm, the data was natural-log transformed to closely fit a normal distribution. The output
wasthen transbrmed backinto shearvelocity which producesa distribution similarto the original data. Both mapsrenderthe highly sampled mperial Valleyand LABasin.The
San Gabriel Mountains ae also evident h the naural log-transbbrmed VVs30 map there is a shifto higherVs30 pedictions. Aso & some locdions, the NEHRP sitclass does not
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Contour map of spaial standad deviation of predictions from applicaion of the kriging algorithm on the complete data setand subsets The direct measuements from Thelen

et al. (2006)and the University of Nevada,Reno utilized refraction microtremor (Louie 2001)which hasan epistemic uncertainty of 20%. The epistemic uncertainty of the NGA
direct measurements is unknown but the data standard deviation ranges from 0.1 to 0.3 Ln units. The fit of the theoretical variogram to the experimental variogram near the origin

or at zero lag reflects the epistemic uncertainty. The variogram is used in the kriging algorithm to determine the estimate and its variance (kriging variance) at a grid node. In some

areasof the LABasinModel (Magistraleet al. 2006) the squale root of the kriging vanance or spaial uncertainty reaches>0.3Lnunits. In areaswhere there are relatively few direct

measuemernts, this unenainty reaches >0.38 Ln units

Conclusion

t Spdial vanance needs v be onsidered as vell as déa and
epistemic uncertainty.

t This uncertainty needs b be @nsidered in probabilistic models
that utilize predictive methods

t Additional direct and denser measwments will decease this
uncertainty and make pobabilistic methods moe realistic

match the tansbrmed value. This is due 0 the naure of the tansbrmation that employs the mean of the de. More direct measuements would better constrain the dda meau.

Hazad mapsof probability of NEHRRIte classD (above)and NERHRIte classE(below). Highly unlikely
valuesor 0% are in blackon eachmap. The only two directly measued siteswith aV,s300f <180m/s
are the Carson- Water . site in the Los AngelesBasinand the ElCentro Array #3 site in the Imperial
Valley. Both measuements are takenfrom the NGADatasetwith areported standaid deviation of 0.1Ln
units. This measure of data uncertainty does not reflect the epistemic or measurement uncertainty.
NEHRP site class D is predominantly in the Los Angeles Basin and Imperial Valley.




