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INTRODUCTION	  TO	  HF	  RADAR	  
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CODAR	  Compact	  HF	  Radar	  Antennas	  	  

25 MHz 13 MHz 5 MHz 

Combined Transmitter & Receiver Separate Transmitter & Receiver 
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Standard	  CODAR	  Shore	  Site:	  	  
Shed,	  Enclosure,	  Tx/Rx,	  Comms,	  Power,	  GPS,	  AIS	  	  
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HF	  Radar	  Bista9c	  TransmiRers	  –	  
Extending	  Range	  &	  Number	  of	  Look	  Angles	  

On Buoys                      On Ships                     On Shore 
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25 MHz 
Radar λ: 12 m   Ocean λ: 6 m 
Range: 30 km   Resolution: 1 km 

13 MHz 
Radar λ: 23 m   Ocean λ: 12 m 
Range: 80 km   Resolution: 3 km 

05 MHz 
Radar λ: 60m   Ocean λ: 30 m 
Range: 180 km   Resolution: 6 km 

Surface	  Current	  Mapping	  Capability	  
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Mid-Atlantic Bight HF Radar Network 

Mid-Atlantic HF Radar Network 
16 Long-Range CODARs 
  8 Medium-Range CODARs 
17 Short-Range CODARs 
41 Total 
 
Triple Nested & Multistatic 

1000 km 
Alongshore 

Length Scale 
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25 MHz 
  Range: 11 nmi 
  Height >10 ft 
13 MHz 
  Range: 43 nmi 
  Size: >19 ft 
05 MHz 
  Range: 65 nmi 
  Size: >49 ft 

Vessel	  Detec9on	  Capability	  
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Vessel Tracking  
Research Areas 

 
Current Testbeds 
New York Harbor 

Delaware Bay 
Chesapeake Bay 

Port of Miami 
Western Puerto Rico 

Barrow Alaska 
 

Proposed Testbeds 
Great Inagua 

Norway 
San Diego 
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NEW	  YORK	  HARBOR	  	  
TESTBED	  RESULTS	  
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Track of 
Hurricane Sandy 
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PORT	  MONMOUTH	  
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200 m 
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Irene  
2011 

Sandy  
2012 
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SEA	  BRIGHT	  
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SEAB PRE 
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SEAB  POST 
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850 m 

Shed Starting 
Location 
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SEASIDE	  PARK	  
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SPRK  PRE 
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SPRK  POST 
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Resources 

•  http://google.org/crisismap/2012-sandy 
•  http://www.flickr.com/photos/rutgers_cool/

sets/72157631995293198/ 
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NY	  HARBOR	  RECENT	  RESULTS	  
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GPS	  Track	  YM	  Los	  Angeles	  
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Pepper	  Plot	   Detec9ons	  on	  a	  Map	  
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Associa9on	  of	  GPS	  with	  Detec9ons	  
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Processing	  Matrix	  -‐	  YM	  Los	  Angeles	  11/9/09	  
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NY	  HARBOR	  2012	  RESULTS	  
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2012	  Summer	  Research	  Ins9tute	  
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Vessels	  Detected	  June	  11,	  2012	  
Real time software allows for increased processing 
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Detec9ons	  Overlaid	  on	  AIS	  

June 11, 2012 
06:00-07:00 
 
Median Background 
512 pt. FFT 
14 dB SNR 
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Detec9ons	  Overlaid	  on	  AIS	  

June 11, 2012 
07:00-08:00 
 
Median Background 
512 pt. FFT 
14 dB SNR 
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1 2 

1 Ambrose / Barnegat 
2 Ambrose / Hudson Canyon 
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AIS Density July 2011 to June 2012 
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31% of  
HF Radar 
Detections 

NOT on AIS 

Approaches to New York Harbor 
16 Vessels per Hour in HFR 

5 Vessels NOT on AIS 
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Calusa	  Coast	  
Test	  Case	  
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CSR	  Ship	  Detec9on	  Visualizer	  
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International Talks 
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