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Abstract:

Locating and evaluating earthquake faults at shallow depths can be
challenging, particularly for blind faults, faults in areas with high
erosional/sedimentation rates, and in highly urbanized settings, where
urbanization often obscures geomorphic evidence of the faults.
However, near-surface active faults can represent major hazards to
large populations and/or critical infrastructure worldwide. Invasive
techniques, such as paleoseismic trenching, offer the clearest evidence
of faulting, but long trenches cannot be economically excavated,
particularly in highly urbanized areas or in areas where faulting is



distributed across kilometer-wide zones, such as at fault step overs.
Even for known or previously identified faults, it is important to determine
the fault lengths and connectivity to other faults, not only for the shaking
and rupture hazards, but also because the maximum-magnitude
earthquake that can occur on a given fault is directly related to the fault
length. Although there are multiple seismological methods that can be
used to identify, explore, and laterally trace near-surface faults in ideal
geologic settings, | find that two methods, tomographic Vp/Vs ratio
mapping and PGV of guided-waves evaluation, are highly robust and
reliable. | present examples of these fault-zone exploration and
evaluation methods in northern California, southern California, and in
Beijing, China. Combinations of these and other techniques can be
applied in nearly any terrestrial fault zone worldwide to help mitigate
earthquake hazards.
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