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The tutorial course will provide an introduction to the principles and current state of the art 
technology for High Frequency radar applications.  The course will touch upon the following 
topics: !

■ What is an HF Radar? Principles of operation, data products & state-of-the-art.!
■ Operating an HF Radar Network: What does a network look like and what does it take 

to manage?  How does one process, analyze and visualize the surface current data? How 
are the products quality controlled?!

■ Applications & Case Studies: How are HF data products currently used in operational 
oceanography?  Case Studies will be shown for recent events including search and rescue 
operations, the Deepwater Horizon oil spill response and Hurricanes Irene and Sandy.!

!
!
Proposed Curriculum for the HF Radar Course!

Principles of operation & data products (0.5 hours)!
State-of-the-Art in HF radar technology (0.5 hours)!
Data visualization & QA/QC (0.5 hours)!
Introduction to US National and Global HF Radar Networks (0.5 hours)!
Search and rescue applications (0.5 hours)!
Pollution floatables tracking (0.5 hours)!
Deepwater Horizon, model validation (0.5 hours)!
Storm forecasting (0.5 hours)!
!

!
!
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E) 

CODAR HF Radar Network Evolution in the Mid-Atlantic  

41 CODAR Sites 
•  Current Mapping 
•  Nearshore Waves    
  & Currents  
•  Vessel Tracking 
•  National Network  
  East Coast Hub 
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Application to Search and Rescue 
United States Coast Guard  
Office of Search and Rescue 
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                                      Success Stories – Making a Difference 
 
Optimizing HF Radar for SAR using USCG Surface Drifters 
 

Art Allen  
U.S. Coast Guard 
 
Scott Glenn 
Rutgers University 
 
and the Mid-Atlantic Regional 
Coastal Ocean Observing System 



May 4, 2009: After a year of testing, NOAA  Announces on  
U.S. Department of Commerce Website that 
MARACOOS CODAR is Operational in SAROPS 

U.S. IOOS Goal 
for 2010-2011: 
Bring all 
sustained 
regional-scale  
HFR networks up 
to operational 
status in USCG 
SAROPS 
 
3 West Coast 
Regions for  
California & 
Oregon 
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HF Radar  
vs  

HYbrid Coordinate Ocean 
Model or (HYCOM)  

Currents in SAROPS 
 •  High Confidence (HF Radar) 

–  sigma (1 std dev) = 0.22 knots 
–  Tau (half life)  = 264 minutes 

•  Low Confidence (HYCOM) 
–  sigma (1 std dev) = 0.37 knots 
–  Tau (half life)  = 264 minutes 

•  Number of particles = 5000  
•  SLDMB 39029 
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HFR Current Mapping Product Development  
Road Map for Search and Rescue 
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Development of a U.S. National HF Radar Network 

1990’s                                Since 2000                    Since 2004                  Since 2007	
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U.S. National HF Radar Network 

Data Flow 
Since 2007 

Real Time 
Data 

2004 Plan 



• 	
  Technician	
  fully	
  encumbered	
  salary	
  is	
  
	
  	
  	
  esCmated	
  at	
  $130,000;	
  	
  
• 	
  Purchase	
  and	
  deployment	
  for	
  DF	
  HFRs,	
  
	
  	
  LPA	
  HFRs	
  are	
  $160,000	
  and	
  $300,000,	
  
	
  	
  respecCvely.	
  	
  
• 	
  Two	
  technicians	
  for	
  each	
  7	
  DF	
  HFRs,	
  	
  
	
  	
  4	
  LPA	
  HFRs,	
  respecCvely.	
  

U.S. National HF Radar Network Table 4: Full 5-Year Buildout. Estimated costs for 
new HFRs and to maintain existing HFRs. 
http://ioos.gov/hfradar/ 



IOOS Coordinated Rapid Response: Deepwater Horizon Oil Spill 
Contributed Assets: 
  

HF Radar Networks 
    USF, USM 
Gliders 
    iRobot, Mote, Rutgers, 
    SIO/WHOI, UDel, USF 
Drifters & Profilers 
    Horizon Marine, Navy 
Satellite Imagery 
    CSTARS, UDel 
Ocean Forecasts 
    Navy, NCSU 
Data/Web Services 
    ASA, Rutgers, SIO 
 
 
 
 
 

Tropical Storm Bonnie crosses the Gulf of Mexico 

USM HFR 

USF HFR 

TS Bonnie 

USM HFR validation of SABGOM Forecast 
 in region with satellite detected oil slicks 

HFR used for Oil Slick Forecasts 
by NOAA/NOS/OR&R 



www.legislative.noaa.gov/Testimony/Lubchenco033111.pdf  

From Page 10: 
Also in support of oil spill response, NOAA requests a $5.0 million increase to 
implement the U.S. Integrated Ocean Observing System (IOOS®) Surface Current 
Mapping Plan using high frequency (HF) radar surface current measurements.   
HF radar provides information vital to oil spill response, national defense, 
homeland security, search and rescue operations, safe marine transportation, 
water quality and pollutant tracking, and harmful algal bloom forecasting. 
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