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Changes to the natural and human
environment are impacting the Arctic Ocean’s 107
soundscape. These changes can affect

hydroacoustic detection of events in the Arctic. Em’ - -
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@ =
We find that regional sea ice concentration :;",101 / =
controls acoustic seasons in the Arctic Ocen. = =
Intraseasonal noise is dominated by ocean -
wave height, wind speed and airgun surveys. 10° -
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Introduction: Beaufort Sea hydrophone
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The NRS-01 hydrophone is part of NOAAs passive
acoustic Ocen Noise Reference Station (NRS) network.
Data available from 2014-2022. Regional average sea
ice concentration ~60% at onset of summer.

Methods: Acoustic power vs enviro data

Compute power spectral density (PSD) for acoustic data

* 1-hour average PSDs for all times 2014-2022

* 10-second windows; 0.1 Hz frequency resolution

Integrate bandpower over frequency ranges:

* 1-125Hz, 1-2 Hz, 15-125 Hz

Compare to environmental data sets

» Sea ice concentration, wave height, wind speed

* Get environmental vs acoustic data at 1 hr intervals

» Find median noise level for environmental data bins

* Weighted least squares regression to find acoustic-
environmental relationships
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Results: Natural forcings Results: Anthropogenic noise
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A powerful airgun survey
located 730-970km from
NRS-01 raised the 1-125
Hz noise level by 3.07dB. .
The propagation path /4
was largely ice free. & ¢*
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Sea ice concentration controls acoustic seasons.
Changes to sea ice patterns will affect the noise regime.
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Augmenting a hydrophone
earthquake record with
noise from an airgun
survey results in reduced
SNR and potential for
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Intraseasonal variations are driven by wave height (in NATIONAL LABORATORY
low-ice seasons) and wind speed.
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