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Observations

Jennette’s Pier: Wave energy test site
Waverider Buoy: Real time wave measurements

CODAR HF Radar Site: Long distance ocean
surface current measurements

WERA HF Radar Site: High resolution ocean
surface current measurements

Moored 150 kHz ADCP: Long-term full water
column ocean current measurements

Moored 300 kHz ADCP: Long-term full water
column ocean current measurements

RV Neil Armstrong Transect: Benthic mapping,
several ocean/atmospheric measurements
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Motivations for our Ocean Observations

e Energy: How do we responsibly harvest Marine
Hydrokinetic Energy (MHK) off NC?
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Processes Driving Exchange at Cape Hatteras “ '4-:}_ ..


http://www.youtube.com/watch?v=8DPYlfVeOQE

Motivations for our Ocean Observations

e Science: What are the ocean current and water mass
exchange dynamics off North Carolina?
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http://www.youtube.com/watch?v=xD-aqPkV94U
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Notable Long Term Observations Collected

Moorings: 4 and 9 months of Gulf Stream
currents over the entire water column, 3+ years of
salinity and temp., 2+ years of passive acoustics
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Image by Trip Taylor, University of North Carolina Coastal Studies Institute

Jennette’s Pier: 2 years of wave spectra at 11m isobath, 10 years of meteorological
observations including wind speed and direction




Long Term Observations

e \Vaves
e HF Radar Ocean Surface Currents

e Moored Bottom Pod Measurements

Coastal Studies Institute

A MULTI-INSTITUTIONAL RESEARCH PARTNERSHIP



Long Term Observations

e HF Radar Ocean Surface Currents

e Moored Bottom Pod Measurements

Coastal Studies Institute

A MULTI-INSTITUTIONAL RESEARCH PARTNERSHIP



Long Term Observations

e \Naves

o 7 years of wave height, period, direction and water surface temperatures AND a 40-year model
hindcast at these observing locations
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Oregon Inlet, NC Datawell Waverider Buoy
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Data are provided by the U.S. Army Engineer Research & Development Center, Coastal & Hydraulics Laboratory, Field Research Facility, Duck, North Carolina.
These realtime data are provisional. Please use with appropriate caution!
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Oregon Inlet, NC Datawell Waverider Buoy
Annual Climatology for 2018
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Long Term Observations

e HF Radar Ocean Surface Currents

e Moored Bottom Pod Measurements
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Long Term Observations

e HF Radar Ocean Surface Currents
o 15 years of hourly measurements
o 6 km resolution
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Long Term Observations
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Bottom Pod Measurements

e Bottom Mooring

o ADCP measures currents over the
water column

o CTD measures temperature and
salinity

o Passive Acoustic Hydrophone
measures sound
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MHK: Current Speed Percent Exceedance
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Bottom Pod Measurements

e Bottom Mooring

o ADCP measures currents over the
water column

o CTD measures temperature and
salinity

o Passive Acoustic Hydrophone
measures sound
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Bottom Pod Measurements

e Bottom Mooring

o ADCP measures currents over the
water column

o Passive Acoustic Hydrophone
measures sound
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Passive Acoustic Hydrophone

Acoustic data collection using a Aural M2 hydrophone
« Sampling rate - 32,768 samples per second ﬁ

* Recordings — for 5 min every 0.5 hr = 38 days of

audio over 1.5 years 2

Objectives:
* Investigate the presence and use of GS by marine mammals
* Characterize the soundscape

= ° Explore relationships between marine mammal
§ vocalizations and GS position
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Passive Acoustic Hydrophone

Total duration of whistles per 5-minute recording interval
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* 16 months of recordings
* >11,000 x5 minute recording intervals

e Can be compared to data from 150 kHz RDI
ADCP and CTD

* Processed data to date:
* QC and whistle, click, and quack detection completed

* Low frequency sound analysis

* Preliminary comparisons to oceanographic data revealing
interesting patterns
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Passive Acoustic Hydrophone

Permanent hearing damage (PHD) -

low-frequency cetaceans 183 dB
PHD - mid-frequency cetaceans 185 dB
PHD - high-frequency cetaceans 202 dB
Behavioral disruption 160 dB
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Anthropogenic noise at our site does not exceed thresholds established as nuisance
or harmful to marine mammals (at the seabed at least)
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Challenge, Questions, and Discussion

e C(Challenge:

o Collaboration between CSI research groups and ECU
Computer Science Department?

o Application of computer science and machine learning
techniques?

e (Questions and Discussion

Coastal Studies Institute

A MULTI-INSTITUTIONAL RESEARCH PARTNERSHIP






At
‘“{‘:}‘a

P vy









~ =

AT~ T
— c

o
















Corolla
Elizabeth!City

4
gl Kill Devil|Hills

Plymouthl) — -~ Nags Head
Carolin

Swanquarter

e X Avon
N
*Buxton 2 )0
Hatteras# 00
Ocracoke @ . %

Cedar Island

Cape Hatteras Transect

® Moored 150 kHz ADCP

Repeated Miss Caroline Transects

RV Neil Armstrong ADCP Transects

Several CTD casts along the line




g

s
11



