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Palms Canyon based on train-generated seismic waveforms
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Introduction
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Figure 4. For each station in a 2D array, we calculate the cross correlation between it and all other
stations, and plot the relative position of stations with high CC ( >0.6) to this station. The color of plots

4 denote the relative time lag between station pairs. By calculating the gradient of time lag field, propagation
direction of train signal (orange line) in a time window can be determined. (a), (b) shows 2D array across
MCF and BF respectively for in a time window. Propagation directions also shown in Fig. 1 (red lines). The
location of train can be determined based on the location of railway and propagation directions from train
to two 2D arrays. (c), (d): same to (a), (b), but for another time window.
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Figure 5. Amplitudes correlate to the location of train and stations in a train event. The x-label represents
the distance between the location of the train in a time window and center of railway. Different curves
represent different stations, and color bar shows the distance between station and railway.
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Figure 1. Map of the he southern San Andreas Fault in the Thousand Palms Canyon. Yellow pins denote the dense array used in this
study. Yellow lines mark the fault trace in this area, include Mission Creek Fault (MCF) and Banning Fault (BF) strands. Two small
panels showing zoom-in views of the two 2-D subarrays across these strands Black line denotes the I-10 railway. Red rectangles denote
two 2-D dense array across the fault and red lines mark the propagation directions from a train event to these 2-D arrays (See Fig. 4).
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amplitude. That’s probably caused by local structure with low
speed.

- The amplitude may also be influenced by local topography
change.
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Figure 8. Q value between BF and MCF strands derived by amplitudes of train event signals,
varies from 10-50, error bar shows uncertainty. Redline marks the average level of Q-value.
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