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Abstract

When collecting large-scale distributed acoustic sensing (DAS) data in new and noisy
environments, it is often difficult to detect and accurately locate microseismic events.
Some applications motivating our work include: finding ice quakes on a glacier during
spring melting, detecting induced seismicity in an underground mine while machinery
continues to operate, and picking microseismic events at an operating geothermal site. If
we lack template events, we can use features such as the eigenvalue decay of coherence
matrices to find candidate events in small space-time windows of data. In fact, we have
developed a QR-factorization based algorithm to approximate this data product, and it
provides us additional information about short sub-windows in time that include candidate
events. However, this data product has its own limitations in the presence of coherent
noise, so we have also developed a flexible, fast-to-apply autoencoder technique to rapidly
identify any anomalous signals within our continuously recorded DAS data. Once we have
detected microseismic events, we often aim to locate them, but our sensor arrays may
have limitations that can lead to surprising uncertainty distributions in our event locations.
We show how a Bayesian inversion method can be efficiently applied to synthetic studies
for array design, and how outages and synchronization between multi-sensor monitoring
networks can lead to surprising U, S or J-shaped regions of uncertainty when locating
events.
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