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Expanding Observing Capabilities



NCSU: R. He group
● Ocean Weather
● Waves
● Circulation
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Motivations for our Ocean Observations

● Science: What are the ocean current and water mass 
exchange dynamics off North Carolina? 

● Energy: How do we responsibly harvest Marine 
Hydrokinetic Energy (MHK) off NC?



http://www.youtube.com/watch?v=8DPYlfVeOQE
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Jennette’s Pier: 2 years of wave spectra at 11m isobath, 10 years of meteorological 
observations  including wind speed and direction

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

Notable Long Term Observations Collected

Buoys: 7+ 
years of wave 
spectra at 
30m isobath, 
2+ years of 
met, 1 year of 
water column 
temp. and 
salinity

Radars: 15+ years of ocean 
surface currents from CODAR 
direction finding radars

Vessels: Multiple cross Gulf Stream current 
measurements to 1500m depths, CTD casts to 
3000+ meters
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Long Term Observations

● Waves
○ 7 years of wave height, period, direction and water surface temperatures AND a 40-year model 

hindcast at these observing locations

  



Deployed Observing 
Assets

Waverider Buoys
243

192
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Long Term Observations

● HF Radar Ocean Surface Currents
○ 15 years of hourly measurements
○ 6 km resolution



● Several years of hourly 
measurements

● ~ 6 km resolution

● Top 2-3 meters of the water column
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A Time Series of GS edge and jet location, 
orientation, and width of the Cyclonic Shear Zone 
(CSZ): Example November 2014

April - December

2018 
Gulf Stream edge and jet location 

determined by HF Radar

Jet
Edge

HF Radar
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Bottom Pod Measurements

● Bottom Mooring

○ ADCP measures currents over the 
water column

○ CTD measures temperature and 
salinity

○ Passive Acoustic Hydrophone 
measures sound
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MHK: Current Speed Percent Exceedance 

Water Speed
(m/s) 0 0.25 0.5 0.75 1 1.25 1.5 1.75 2 2.25 2.5

Depth 
(m)

40 98.72 94.41 86.82 76.43 63.96 50.15 35.37 20.62 7.84 1.87 0.26

76 98.22 90.94 79.49 64.44 54.31 38.96 23.57 9.45 2.52 0.42 0
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Passive Acoustic Hydrophone
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Challenge, Questions, and Discussion

● Challenge: 
○ Collaboration between CSI research groups and ECU 

Computer Science Department?
○ Application of computer science and machine learning 

techniques?

● Questions and Discussion





















Cape Hatteras Transect

Moored 150 kHz ADCP

Repeated Miss Caroline Transects

RV Neil Armstrong ADCP Transects

Several CTD casts along the line

~70 km

100 m

3700 m +

X
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