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MotivationMotivation

Observations of current velocity in near-surface and near-bottom boundary layers 
are critically important for many scientific, operational and engineering applications

Near Surface
• Freshwater plumes
• Harmful algal blooms
• Surface contaminants 
• Search and rescue operations 

Near Bottom
• Ekman turning in the bottom boundary layer
• Across-isobath flow 
• Material & nutrient flux
• Suspended sediment transport • Search and rescue operations 

• HAZMAT response

• Suspended sediment transport 
• Engineering project requirements
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ProblemProblem

Buoy Mount Bottom Mount

4 m
3 m
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SolutionSolution
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NDBC DeploymentNDBC Deployment

Deployed September 2009

NDBC Buoy 
42007
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NDBC DeploymentNDBC Deployment

Deployed on NOAA NDBC Buoy 42007 (water depth 15 m)
Z-Cell mounted on buoy
• Mounted 1.4 m below water surface
• Cell 0 located at Z-Cell, 0.5 m horizontal blanking, 0.75 m cell length 
• 1 MHz profiling frequency
• 0.5 m vertical blanking distance, 1 m cells 
• Cell 1 centered 1.5 m below Z-Cell• Cell 1 centered 1.5 m below Z-Cell
• Velocity profiles collected hourly with 5 min average interval
• Real-time data sent to NDBC via GOES telemetry

Nortek AWAC mounted on bottom 50 m away
• AWAC current and wave profiler
• 600 kHz profiling frequency
• 0.5 m blanking distance, 1 m cells 
• Cell 11 centered 1.5 m below Z-Cell (same as Z-Cell 1)
• Velocity collected hourly with 2 min average interval
• Real-time data sent via underwater acoustic modems 

then to NDBC via GOES telemetry
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ZZ--Cell DataCell Data
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AWAC DataAWAC Data
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Tidal AnalysisTidal Analysis

Z-Cell
AWAC
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High ShearHigh Shear
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Sign ChangeSign Change
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Storm EventStorm Event
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Storm EventStorm Event
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Storm EventStorm Event
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wind direction



www.nortekusa.com
����� innovation ����	���
������
��

Surface EffectsSurface Effects
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20°10°
37°

Surface EffectsSurface Effects

1 m depth
3 m range



www.nortekusa.com
����� innovation ����	���
������
��

Search & Rescue ErrorSearch & Rescue Error

Cell 0 Difference in 
distance after time

Cell 2
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Search & Rescue ErrorSearch & Rescue Error
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ZZ--Cell ApplicationsCell Applications

Tideland Signal
CBOS

S2 TIDAS
GLOS

U. Puerto Rico
CarIOOS
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SummarySummary

• Single instrument was easy to install and integrate into real-time telemetry 
and data management system

• Cell 0 data appear to be of good quality and consistent with theory
• Mean velocity shows appropriate shear
• Tidal analysis shows consistent direction of semi-major ellipses
• Good data quality during large wind & wave event (Hs > 4 m)

• Individual velocity profiles show substantial shear between Cell 0 and deeper 
cells

• Cell 0 can have substantially different direction than Cell 2
• Cross correlation analysis indicates Cell 0 can be ~25% higher than Cell 2  

for wind driven flow.

• These velocity differences can lead to a position displacement of a water 
parcel (contaminant spill or drifting object) of typically 5-20 km over a 24 hour 
period (mean 8.5 km)

• In 15 m water depth, resolving velocity at 1.5 m represents 10% of the 
water column – important for numerical model validation and simulations of   
storm surge, nutrient flux and harmful algal bloom dynamics 


