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INTRODUCTION

In the western U.S., the average shear-wave velocity in the upper 30 m (Vs30) is currently 
the most popular predictor of ground motions in probabilistic models that estimate 
earthquake hazards. Because the coverage of Vs30 measurements in southern 
California is sparse, researchers have proposed various methods to predict Vs30 where 
there are few direct measurements.  The predictions from these various proxies can 

measurements available to public.

Vs30 maps created using kriging algorithm on dataset (bottom) and natural log transformed data (above).  Statistical analysis of the dataset shows a log-normal distribution.  Most 

was then transformed back into shear velocity which produces a distribution similar to the original data.  Both maps render the highly sampled Imperial Valley and LA Basin.  The 
San Gabriel Mountains are also evident.  In the natural log-transformed Vs30 map, there is a shift to higher Vs30 predictions.  Also at some locations, the NEHRP site class does not 
match the transformed value.  This is due to the nature of the transformation that employs the mean of the data.  More direct measurements would better constrain the data mean.
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Hazard maps of probability of NEHRP site class D (above) and NERHP site class E (below).  Highly unlikely 
values or �0% are in black on each map.  The only two directly measured sites with a Vs30 of <180 m/s 
are the Carson - Water St. site in the Los Angeles Basin and the El Centro Array #3 site in the Imperial 
Valley.  Both measurements are taken from the NGA Dataset with a reported standard deviation of 0.1 Ln 

NEHRP site class D is predominantly in the Los Angeles Basin and Imperial Valley.

0.14 = -13% to +15%
0.22 = -20% to +25%
0.30 = -26% to +35%

Spatial Deviation of 
Complete Data Set

Contour map of spatial standard deviation of predictions from application of the kriging algorithm on the complete data set and subsets.  The direct measurements from Thelen 
et al. (2006) and the University of Nevada, Reno utilized refraction microtremor  (Louie 2001) which has an epistemic uncertainty of 20%.  The epistemic uncertainty of the NGA 

areas of the LA Basin Model (Magistrale et al. 2006), the square root of the kriging variance or spatial uncertainty reaches >0.3 Ln units.  In areas where there are relatively few direct 
measurements, this uncertainty reaches >0.38 Ln units.

This public dataset of 391 Vs30 site characterizations consists of direct measurements from Thelen et al. (2006) (181), NGA dataset 
(121), and University of Nevada, Reno  (81).  The yellow outlined area is The LA Basin Model (Magistrale et al. 2000).  The dataset was 
divided into three subsets: rock (red), basin (green), and soil (yellow) based on the site class map asssembled by Will et al. (2000).
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Conclusion
 �t Spatial variance needs to be considered as well as data and   
  epistemic uncertainty.

 �t This uncertainty needs to be considered in probabilistic models 
  that utilize predictive methods.

 �t Additional direct and denser measurements will decrease this  
  uncertainty and make probabilistic methods more realistic


