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Results 
 
The two rupture scenarios have very different effects, as 
shown by the peak horizontal ground velocity (PGV) maps 
at the bottom of figure 3. The PGV map at left saturates 
with a yellow color at 1 cm/s; on the right the yellow 
saturation level is 2 cm/s. For rupture away from city, PGV 
is <<1 cm/s in Las Vegas Valley, with damage unlikely. 
There is clear directivity in these long-period simulations. 
For rupture toward the city, PGV exceeds 1 cm/s in LVV, 
suggesting a possibility of damage to vulnerable structures. 
Basins between Death Valley and Las Vegas are spreading 
the directivity effect to wider angles from the fault strike 
than would be expected in a 1-d model. The intermediating 
basins are absorbing the directivity energy beams and re-
radiating the energy at a broader range of azimuths. This 
effect is suggested by the scenario wave-propagation 
animations, which are available in cell-phone video format 
from www.seismo.unr.edu/ma/ . 

 
Comparing the PGV maps from the two scenarios (figure 3, 
lower) shows the largest amplifications due to rupture 
directivity are in bedrock, not in basins. Yet some margins 
of Las Vegas basin also show 1500% amplifications. The 
amplifications, and the high PGV results, do not show clear 
correlation to basin thickness or to the dip of the basin 
floor. To examine the effect of geotechnical Vs30 and basin 
thickness on shaking, figure 4 compares the PGV computed 
for 2679 areas in and around Las Vegas, each 1-km2, for 
both rupture scenarios. Despite the wavelengths of this 0.3-
Hz, 1-km grid scenario computation being more than fifty 
times the 30-m depth of the geotechnical Vs30 data, there 
appears to be a correlation of increasing PGV with 
decreasing Vs30 below 0.5 km/s, in the basin. The scatter 
or variance of PGV is, however, at least as large as the 
effect of Vs30, at a factor of two or three. PGV appears to 
correlate well with basin thickness in Las Vegas in figure 4, 
at least for thicknesses less than about 1.3 km. Thicker 
parts of the basin show a larger scatter, or variance in PGV, 
of a factor of two. 
 
Conclusions 
 
Development of the ModelAssembler Community 
Modeling Environment allows non-specialists to set up 
complex 3-d grids for advanced wave-propagation 
computation. A Nevada 3-d velocity model, assembled 
from many disparate geological, geophysical, and 
geotechnical data sets at a wide range of scales, allows 
prediction of ground shaking in Las Vegas from scenario 
earthquakes in the region. Rupture directivity, broadened 
by the interaction of intermediary basins, has the greatest 
influence on computed ground motions at 0.3 Hz. Within 
basins, the geotechnical Vs30 as well as the basin thickness 
at a site play important roles in the computed ground 
motion. The large variance of the computed motions with 
respect to Vs30 and thickness, along with maps of peak 
ground motions, suggest that very scenario-dependent path 
and geometric wave-propagation effects such as lens 
focusing are also important. 
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Figure 4: Correlation of computed 3-d PGVs for 2679 areas, each 
1-km2, in Las Vegas Valley against each area’s corresponding 
geotechnical Vs30 and basin thickness (Z2.0). Red plus signs are 
the result of Furnace Creek M7.5 scenario rupture toward the city; 
blue boxes are the result of scenario rupture away from the city. 
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