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Introduction

This section adds a number of additional details of the nature of the datasets and

describes some of the final products of this investigation.

Dataset S1.

This dataset contains the shear wave velocity model of Long Beach, California. These

values were derived via a beamform tomography and interpolated on a regular grid in geo-

graphical coordinates using continuous splines in tension. The boundaries of the model are

118.2063◦W-118.0647◦W and 33.7323◦N-33.8482◦N and the grid spacing is approximately

100-m. The first three columns indicate the spatial position of the model parameters and
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the fourth one indicates the shear wave velocity in kilometers per second. This file can

be downloaded from: https://doi.org/10.22002/D1.1970.

Movie S1.

Wavefield snapshots of the ambient noise correlation functions from a single virtual

source of the Long Beach array.

Movie S2.

Wavefield snapshots of the ambient noise correlation functions from a single virtual

source of the Extended Long Beach array.

Movie S3.

Wavefield snapshots of the ambient noise correlation functions from a single virtual

source of the Seal Beach array.

Movie S4.

Dynamic overlay between our 1- s isotropic phase velocity map and a reflective time slice

of the active part of the survey. The reflection image is courtesy of 3D Seismic Solutions.
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Figure S1. (A) Inverted phase velocities for the 1-s fundamental mode Rayleigh wave using a

half-wavelength distance threshold in the time-based beamforming. (B) Inverted phase velocities

for the 1-s fundamental mode Rayleigh wave using a quarter-wavelength distance threshold in

the time-based beamforming. Note how the measurements made with the quarter-wavelength

distance threshold are overall noisier.
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Figure S2. Snapshots of a synthetic wavefield propagated through our velocity model. The

location of the source is indicated by the yellow star and corresponds to a vertical force injected

by a ricker wavelet with a central frequency of 2 Hz. Note the lateral differences in the wavefront’s

amplitude as it propagates away from the source. The time-stamp of each frame is shown in the

lower right side of the panels.
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Figure S3. Anisotropy measurements for the 1-s period Rayleigh wave for the Long Beach

array. The bars point to the fast direction of anisotropy and their length is proportional to the

magnitude. The colored markers behind each anisotropy vector denote the isotropic velocity (C0

term in Equation 6 of the main file). The continuous red line on the right map marks the mapped

surface trace of the regional faults, whereas the dashed red lines delineate sharp changes in the

anisotropy measurements that we suggest might be indicative of the presence of faults or other

geologic boundaries. We associate these structures to the following: (a) NIF zone; (b) Silverado

aquifer; (c) Compton-Los Alamitos Fault; (d) Garden Grove Fault; (e) Prograding clinoforms

(see reflection image in Figure 8 of the main file). The yellow star marks the location of Signal

Hill.
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Figure S4. Comparison between the 1Hz observed (black traces) and simulated (red traces)

at different offset stations. The location of the source is the same as the one in Figure 14 of the

main text.
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