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IV. Virtual source method

|. Background and motivation

Identifying shallow subsurface structure is
critical to a number of fields:

» earthquake hazard analysis

» exploration seismology
Active-source seismic surveys:

VI. Straight-ray tomography

Minimize objective function, J, in Equation 2 in a
weighted least-squares sense
» Employ a conjugate gradient approach
» Regularization strength, &, determined
though an L-curve analysis

A. Ambient noise cross-correlation

« Compute the averaged whitened coherency (Weemstra et al., 2014)
» Equation 1 below
» Performed on 32 days of continuous data, divided into non-overlapping two-hour
time windows
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»> Figure right. Tomography using ambient
noise at 1.25 Hz (Dahlke et al., 2014)
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Cross-correlation of ambient noise simultaneously recorded at two receivers yields VIl. Group velocity maps

an estimate of the Green’s function between them
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Figures above: Group velocity maps at two frequencies (average wavelengths are also listed). Geologic
map of the region is provided for comparison (California Department of Conservation, 2012). Major roads
are outlined in grey. The trace of the Newport Inglewood fault is outlined in black. Numbers correspond to
observations below.

lll. Ambient noise characterization

A. Source of ambient noise
1 Hz

V. Group travel time selection
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VIll. Conclusions

Ambient seismic noise field at high frequencies is heavily influenced by traffic noise

Cross-correlation techniques produce virtual source gathers dominated by traffic-induced Rayleigh waves
Group velocity maps correlate well with structures outlined in a geologic map of the survey region

Results suggest that ambient noise tomography can be effective in areas with dense infrastructure
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Fundamental-mode travel time picks of correlations
account for both early arrival times associated with
active sources and the presence of the first overtone
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Interstate 405 influential near the interstate; local roads

influential away from the interstate (better distributed) Figures above: Travel time maps at four different virtual source locations (3%). Only travel

times associated with SNR greater than 5 are shown. Interstate 405 is highlighted in red.




