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Distributed acoustic sensing (DAS)

« Converts ordinary optical fibers into
dense linear arrays of sensors

« Can record strain from seismic/acoustic
waves as well as temperature
perturbations
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(a) Mean spectrum at each channel
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Tidal modulation of infragravity waves (IGW) across the Oregon

shelf
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(e) Nearshore infragravity waves at low tide, filtered 30-100 s
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Observations:

(1) IGWs are strongly tidally modulated when
observed at all water depths, up to a factor of 10x in
energy, with highest energy at high tide.

(2) Up to 10x higher free IGW energy is propagating
away from shore into the Pacific => consistent with
expectations for generation at the coast

(3) Total IGW energy grows rapidly within 1 km of the
coast => nonlinear transfer from ocean swell to low
frequencies

(4) At low tide, this coastal energy is all dissipated at
the beach; whereas, at high tide, the energy reflects
and escapes to deep water.

(5) The apparent reflection coefficient at high tide is
greater than 1, meaning that multiple generation
mechanisms must be occurring at once.
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Toward empirical tsunami Green's functions
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Toward empirical tsunami Green's functions
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Toward empirical tsunami Green's functions
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Toward empirical tsunami Green's functions
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Shear-wave velocity inversion and site amplification (Jiagi Fang — Caltech, me)
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T waves from local to teleseismic earthquakes (Qibin Shi — UW, Zhichao Shen —- WHOI)
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« Acoustic waves generated by offshore

earthquakes, which propagate through the
SOFAR channel

« Have been used for "seismic ocean
thermometry" a passive version of ocean
acoustic tomography
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Blue and fin whale vocalizations (William Wilcock, Shima Abadi, Brad Lipovsky -
UW)

Blue whale A call B call Fin whale 20 Hz calls on the N (left) and S (right) cables
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Conclusions and opportunities

« Multiplexed L-band DAS can operate on the OOI RCA without disrupting observatory telemetry or
compromising DAS data quality.

« Infragravity waves observed in deep water offshore Oregon are mostly generated locally at the coast and
are strongly tidally modulated by surf-zone processes.

« Seismic ambient noise constrains the shear-wave velocity structure of forearc sediments, revealing micro-
basin structures with order-of-magnitude ground motion amplification.

« Even on a buried cable, DAS can easily record T waves from around the Pacific basin, which can be used
to detect and locate small seismicity on offshore fault zones and for ocean acoustic tomography.

« DAS can record low-frequency whale calls, such as from blue and fin whales, and the acoustic travel-times
observed across an array can be used for localization/tracking. We expect that DAS is also sensitive to
humpback, grey, and right whale calls.
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