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• Introduction to HFRADAR Sites & 
Data

• Quality Control Efforts
– Instrument Comparisons
– Pattern Measurements
– New Test Site in Bay
– New Visualization Software

• Circulation in the Bay
– Tidal
– Sub-tidal



RADAR Site Locations



Chesapeake Bay Data Coverage
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Mid-Atlantic Regional
RADAR Coverage



• Baseline (consistency 
between antennas)

• Tidal Analysis

• ADCP Comparisons
– Real-time using NOAA 

PORTS data
– City of Norfolk mooring off 

of Ocean View beach

Data Validation

Photo Source: NOAA OSTEP report



Comparisons
with NOAA PORTS 
Doppler Current
Profilers CPHN

York Spit (YS) Cape Henry (CH) Thimble Shoals (TS)

RADAR ADCPRADAR ADCP RADAR ADCP



Deployment 5 7 8 9

Start Date 3/9/07 11/13/07 3/12/08 7/8/08

End Date 7/6/07 3/7/08 7/7/08 11/7/08

Npoints 1606 1345 659 2727

Mean (U) -4.64 -1.04 -5.84 -5.01

Mean (V) -0.29 1.21 -0.7 3.65

RMS (U) 10.57 6.19 13.09 11.74

RMS (V) 9.3 6.93 10.74 11.35

Mean and root-mean-square statistics 
for the difference in velocity between 
the Doppler profiler and CODAR in U 
and V components  for four 
deployment periods.

Scatter plots of ADCP data versus CODAR data for U and V velocity components during AWAC
deployment 7 (Nov 13 2007 19:00 - Mar 7 2008 12:00 UTC).

Comparisons with AWAC Current Profile Data

AWAC data courtesy of Moffat&Nichol and the City of Norfolk



Antenna Patterns at CBBT



CBBT July 2010 Pattern Smoothing

What difference does it make?



R1 Only: 96 count (red)
R2 Only: 66 count (blue)

Velocity Differences (R1-R2) for All Shared Radials: 783 count
R1 slower (pink/red) R2 slower (cyan/blue) Darker shades > 30 cm/s

Average Speed  Difference = 10.3 cm/s

Direction Changes (Subset of Shared Radials: 82 count)
Average Speed Difference = 38.2 cm/s

Bearing vs Speed Differences
for All Shared Radials
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R1 = /Users/garner/RADAR_GUIS/RadialEdits/CBBT/Radials From July2010 APM52deg smooth5/RDLm CBBT 2010 07 21 2100.ruv  (879 count)
R2 = /Users/garner/RADAR_GUIS/RadialEdits/CBBT/Radials From July2010 APM52deg smooth0/RDLm CBBT 2010 07 21 2100.ruv  (849 count)

Bearing (deg CCWE)

Changes in Radials with Different Smoothing of Antenna Pattern: CBBT



R1 Only: 18 count (red)
R2 Only: 31 count (blue)

Velocity Differences (R1-R2) for All Shared Radials: 368 count
R1 slower (pink/red) R2 slower (cyan/blue) Darker shades > 30 cm/s

Average Speed  Difference = 3.4 cm/s

Direction Changes (Subset of Shared Radials: 82 count)
Average Speed Difference = 8.0 cm/s

Bearing vs Speed Differences
for All Shared Radials
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R1 = /Users/garner/RADAR_GUIS/RadialEdits/VIEW/VIEW smooth00/RDLm VIEW 2010 07 21 2100.ruv  (386 count)
R2 = /Users/garner/RADAR_GUIS/RadialEdits/VIEW/VIEW smooth05/RDLm VIEW 2010 07 21 2100.ruv  (399 count)

Bearing (deg CCWE)

Changes in Radials with Different Smoothing of Antenna Pattern: VIEW



Sunset Beach



MATLAB Viewer



Radial Map Editor



Compute Totals (LSQ)



Tides



2 hours: 153
3 hours: 111
4 hours: 67
5 hours: 38
6 hours: 11

Current Reversals
Apr 10 2007 – Aug 31 2010



Mean Surface Circulation



Mean Surface Circulation



HFRADAR @ Old Dominion University
http://www.ccpo.odu.edu/currentmapping



Data Access

HFRADAR surface current data in the lower Chesapeake Bay (April 2007-
present) are available through ODU and the data may be transferred in a 
variety of formats (i.e. text, MAT files, NetCDF). 

http://www.ccpo.odu.edu/currentmapping

National data including the lower Chesapeake Bay 2km grid are available 
via Thredds server (OPENDAP,WCS,NetcdfSubset,WMS) :

http://hfrnet.ucsd.edu:8080/thredds/catalog.html

Mid-Atlantic regional offshore OI (optimal interpolated) data are also 
available via Thredds server  (OPENDAP) :  

http://tashtego.marine.rutgers.edu:8080/thredds/cool/codar/cat_totals.html?dataset=maco
ora6km_codar

Teresa Garner
garner@ccpo.odu.edu

757-683-4816
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