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Figure S1. The crustal layer of SWUS-amp Schardong et al. (2019), shown in percentage

perturbations from the averaged crustal vS, where the maximum and minimum perturbations

are 15%.
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Figure S2. Sensitivity kernels of amplification (left) and phase velocity (right) to vS for vertical-

component Rayleigh waves (top row) and Love waves (bottom row) at all available periods.
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Figure S3. The selection process for fundamental mode Love wave local amplification at

38 s. From top-left to bottom-right, each sub-figure represents (a) selection upon the number

of station pairs used to invert for local amplification at each receiver, (b) selection upon the

azimuthal coverage of the station pairs used to invert for local amplification at each receiver, (c)

elimination of outliers based on local geographical coherency, and (d) selection upon the error

on amplification factors. Symbols outlined in magenta on the maps represent discarded stations

(the number of discarded stations is shown in the numerator in the bottom-left corner of each

sub-figure and the number in the denominator is the total number of stations), and magenta

ticks on the colour bars represent the selection threshold when applicable.
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Figure S4. Example of an inversion using the Neighbourhood Algorithm (Sambridge, 1999) for

stations P13A.TA. Left: 1D profile of VS against depth for this study (red line) and other studies

(coloured lines, as shown in legend). Top right: Rayleigh wave amplification curves. Middle

right: Love wave amplification curves. Bottom right: cost-function evolution for the inversion,

the red dot corresponds to the model with the lowest misfit.
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Figure S5. The depths of each crustal layer beneath each station used in this study. Depths

are defined by those in CRUST1.0 (Laske et al., 2012)
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Figure S6. Example of parameter trade-offs for the station TA.Y13A. We show the trade-off in

VS for the upper crust, middle crust, lower crust, and uppermost mantle. The uppermost mantle

is defined as being between the moho depth (35km) to ∼100 km. We perturb the uppermost

mantle VS using a single spline in this depth range. Histograms are also included for each

parameter. Red lines and crosses represent the model with the lowest misfit, yellow lines and

dots represent models with 20% of the best model and grey lines and dots represent all models

search in the inversion.
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Figure S7. Uncertainty of station shear-wave velocity for four stations in the North Basin and

Range, as given by Equation 8 in the main manuscript. Top row: Uncertainty of station velocity

when defining the depth of each crustal layer using the model CRUST1.0 (Laske et al., 2012).

Bottom row: the same as the top row but using the crustal depths from (Shen & Ritzwoller,

2016).
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Figure S8. Ordinary kriging analysis in the upper crustal layer. We explore the effects of

using a linear, gaussian, power, exponential and spherical model parameterisation to fit the semi-

variogram. Top row: stations coloured by perturbations in vS from the average vS in the layer,

and the interpolated map behind. Note the limits of the perturbations are given in the bottom

left corner. Middle row: the respective semi-variograms. Bottom row: standard deviation of the

kriging interpolation of perturbations of vS from the average value in the layer.
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Figure S9. Top row: SWUS-crust absolute vS plotted with different colour scales to further

highlight the various features in the model. Bottom row: the same as the top row but with the

scale fixed across all layers.
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Figure S10. Comparison of the SWUS-crust vS model (first column) with other local tomo-

graphic models Moschetti et al. (2010); Schmandt et al. (2015); Laske et al. (2012); Shen and

Ritzwoller (2016); Xie et al. (2018); Porter et al. (2016); Chai et al. (2015) at crustal depths. The

velocity perturbations of all models are expressed with respect to the average velocity at each

depth respectively. The limits of the colour scale of each model and at each depth are displayed

in the bottom left corner of each map. Boundaries of tectonic provinces are represented by solid

light brown lines. The lateral extents of our model is also added to each model in order to aid

in their comparisons.
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Figure S11. Prediction of amplification curves when using shear wave velocities from Shen and

Ritzwoller (2016). Left: Map of Schmandt et al. (2015) in the upper crustal layer centred centred

on the Columbia Basin and the location of the 9 stations used in this test. Right: Amplification

curves for vertical-component Rayleigh waves (red curves) and Love waves (blue curves). The

observed data are shown as solid lines with error bars, and the theoretical curves are shown as

dashed lines.
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Figure S12. Prediction of amplification curves when using shear wave velocities from Shen

and Ritzwoller (2016). Left: Map of Shen and Ritzwoller (2016) at 5 km depth centred on the

Columbia Basin and the location of the 9 stations used in this test. Right: Amplification curves

for vertical-component Rayleigh waves (red curves) and Love waves (blue curves). The observed

data are shown as solid lines with error bars, and the theoretical curves are shown as dashed

lines.
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