
Robust Splitting Intensity Measurements of SKS waves on all USArray Stations and Isotropic Crustal  
Velocity beneath Central Idaho/ Eastern Oregon using Ambient Seismic Noise

Two Earthscope projects are presented. The first is the use of splitting intensity measurements 
of USArray data to obtain a 3-D anisotropic model of the upper mantle beneath the United States. The 
second is the use of ambient seismic noise tomography to obtain an isotropic crustal velocity model 
beneath central Idaho and eastern Oregon using the first year of data from the Idaho/Oregon flex array.

We attempt to quantify 3-D seismic anisotropy structure beneath North America by measuring 
splitting intensities at close to 1,300 USArray Transportable Array (USArray-TA) stations deployed 
during 2004—2012. More than 250,000 individual splitting intensity measurements of SKS waves 
were made using the technique introduced a decade ago by Chevrot (2000) which projects the 
transverse components on the radial component derivatives. In order to analyze this vast quantity of 
data, we developed a tool to rapidly gather splitting intensity measurements from these stations. The 
advantage of measuring splitting intensity instead of the traditional splitting parameters, the 
polarization angle between the radial direction and the fast axis φ and the delay time between the fast 
and slow polarizations δt, is its ability to image small scale lateral and depth-dependent variations of 
anisotropy. Because it is a common practice to characterize seismic anisotropy beneath seismic stations 
with these φ and δt parameters, we also fit sinusoids to the splitting intensity measurements to obtain 
the splitting parameters for every station. The fitted splitting parameters are compared with existing 
independent measurements such as the NA-SWS-1.1 database by Liu (2009) and others. Azimuthal 
variations of splitting intensities that are not fully captured by a simple sinusoidal relation could be 
explained by the presence of small-scale anisotropic fabrics. Because of this, we will use these splitting 
intensity measurements to model small-scale variations of 3-D upper mantle anisotropy in future 
inversions. Figure 1 shows the current progress of measuring splitting delay times and azimuth using 
this technique.

We also present preliminary results of an isotropic crustal velocity model beneath central Idaho 
and eastern Oregon. Results are derived from vertical component Rayleigh wave group velocity 
measurements on data from the IDaho/ORegon (IDOR) seismic array using ambient noise tomography, 
following the method of Gallego et. al (2010). Travel-time measurements of the stacked cross-
correlations (bandpass filtered between 2 and 30 seconds) were used to calculate vertical component, 
inter-station Rayleigh wave group velocities in narrow frequency bands. These are inverted for group 
velocity structure beneath the array. The IDOR seismic array is a flex array in central Idaho/eastern 
Oregon consisting of 85 3-component broadband seismic stations, and is operational from May 2011 to 
June 2013. Figure 2 shows a record section plot of a propagating Rayleigh wave from stacked Z-
component cross-correlation signals from 24 IDOR stations in a line roughly trending east to west.


