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Previous	
  Mee4ngs	
  

• England	
  2012	
  
• Norway	
  2013	
  
• Taiwan	
  2014	
  
• Greece	
  2015	
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Goals	
  for	
  Global	
  HF	
  Radar	
  Network	
  

1)  Increase	
  the	
  number	
  of	
  coastal	
  radars	
  	
  
2)  Ensure	
  HFR	
  data	
  is	
  available	
  in	
  a	
  single	
  

standardized	
  format	
  in	
  near-­‐real-­‐6me,	
  	
  
3)  Assimilate	
  data	
  into	
  ocean	
  and	
  ecosystem	
  

models	
  
4)  A	
  set	
  of	
  easy	
  to	
  use	
  standard	
  products	
  
5)  Worldwide	
  Quality	
  Standards	
  
6)  Develop	
  emerging	
  uses	
  of	
  HF	
  radar	
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Figure 1: Ocean surface currents as

measured by High Frequency radar. This

image was captured at July 4, 2014, 14:00

GMT as Hurricane Arthur had just passed

over North Carolina into the Atlantic

Ocean. Image Credit: Hugh Roarty,

Rutgers University
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The Global High Frequency Radar Network is a vision for a global operational system measuring ocean surface

currents to support monitoring of marine and coastal ecosystems. The measurement of ocean currents is

fundamental to ocean forecasting. High frequency (HF) radar has proven to be an efficient tool for the measurement

of surface currents along the coast out to 200 kilometers.

The 2012-2015 work plan for the Group on Earth Observations (GEO)

describes an HF radar component for two GEO tasks:  Earth Observing

Systems (IN-01) and Oceans and Society: Blue Planet (SB-01). Each of these

components calls for the “rapid development of a global high-frequency-radar

network to measure coastal surface currents”. The Global HF Radar Network

was established at the GEO-VIII Plenary in Istanbul, Turkey. This paper aims to

provide an update on the status of this work and outline future plans for the

global HF radar network.

High Frequency Radar Theory

High Frequency radar transmits radio signals in the 3-30 megahertz band,

which scatter off ocean surface waves. The scattered signals are Doppler

shifted by the ocean wave velocity as well as an underlying ocean current

velocity. Once the velocity due to the surface gravity wave is removed, then the

radial current toward or away from the radar can be measured. Combining the

radial measurements of currents from several stations provides a map of the 2-

D structure of the surface current (Figure 1). HF radar has gained wide acceptance as a remote sensing tool within

the oceanography community. The reader is referred to [1, 2] for a present review of the technology and its

applications.
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~350	
  Radars	
  World	
  Wide	
  

Region	
   Number	
   Percentage	
  

Americas	
   162	
   47%	
  

Europe	
   54	
   16%	
  

Middle	
  East	
   7	
   2%	
  

Asia	
   122	
   35%	
  





Global	
  Inventory	
  

349	
  

381	
  
Philippines	
  

Morocco	
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Applica4on	
  Success	
  Stories	
  



60	
  Stories	
  
from	
  9	
  

Countries	
  



 HF  Radar Application 

 Search And Rescue 
Dr.	
  Hugh	
  Roarty	
  
Dr.	
  Josh	
  Kohut	
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  of	
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Pacific	
  



USCG	
  Drifer	
  Deployments	
  

Most	
  SAR	
  cases	
  occur	
  in	
  the	
  envisioned	
  HF	
  Radar	
  
Network	
  footprint	
  

Self	
  Loca4ng	
  Data	
  Marker	
  Buoys	
  (SLDMB)	
  
for	
  Search	
  And	
  Rescue	
  (SAR)	
  	
  

January	
  2006	
  –	
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  2007	
  (2	
  years)	
  

Na4onal	
  HF	
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  Network	
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CODAR	
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Data	
  Requests	
  to	
  EDS	
  	
  
December	
  1,	
  2011	
  to	
  March	
  15,	
  2014	
  

Rank Product Requests Percentage
1 ""NAM_CONUS_12km"(NCEP)" 41,679 26%
2 ""North"Atantic"HYCOM"(NCEP)" 22,661 14%
3 ""NDFD"CONUS"(NWS)" 15,794 10%
4 ""Aggregated"ADCIRC"Global"HYCOM"(NCEP)" 13,494 8%
5 ""NAVGEM"(Navy)" 10,585 7%
6 ""Global"HYCOM""(NCEP)" 8,978 6%
7 ""San"Fran"Bay"tides"(ASA)" 8,367 5%
8 ""Chesapeake"Bay"(NOS)" 7,538 5%
9 ""GFS"(NCEP)" 7,378 5%
10 ""Global"NCOM"(Navy)" 6,762 4%
11 ""Aggregated"ADCIRC"NCOM" 5,506 3%
12 National"HF"Radar"Data"and"Predictions 4,501 3%
13 ""Global"HYCOM"(Navy)" 2,720 2%
14 ""Tampa"Bay"(NOS)" 1,699 1%
15 ""NY"HOPS"(Stevens"Institute)" 1,135 1%
16 ""Delaware"Bay"(NOS)" 1,111 1%
17 ""NDBC"Z"Buoys"" 902 1%
18 ""Mariano"Z"Ship"Drift" 557 0%
19 ""Aggregated"NCOM"Tidal" 527 0%
20 ""FVCOM"Mass"Bay"(UMass)" 498 0%

Total 162,392 100%
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MODEL VALIDATION 

WMOP: COMPARISON WITH HF RADAR DERIVED SURFACE CURRENTS 
HOVMULLER DIAGRAM (38.7°N) 

50	
  /	
  20	
  

2013 2014 2015 0.4 
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V-component  

Ø  Seasonal variability for both data sets: high (low) variability in winter (summer) 
Ø  No permanent and synoptic patterns for WMOP 
Ø  Short spatial and temporal scales in winter in both model and radar, with poor pattern 

correspondence, except in case of strong wind events 
Ø  General overestimation of the current intensity in the model (maximum values aprox. 30% 

higher). 
Ø  Higher variability for WMOP 

RADAR 

WMOP 

38.7°N	
  



Why CALYPSO in the Malta channel 

Oil spills in the 1999-2004 period: 18.947 spills 



HF	
  Radar	
  Detects	
  Tsunamis	
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  Spectra	
  



Calusa	
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Wave	
  Hub	
  Radar	
  Installa6on	
  
Mean expected data 

coverage.   
 
• Directional estimates 
exist for intersections 
of colors.  

• Wave coverage half 
of current coverage.   

• Provides map of 
independent wave 
estimates with range 
resolution at 0.6km 
and azimuthal at 10% 
range 
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(m
)

Loca6on	
   R	
   RMSE	
   Bias	
   Obs	
  

Buoy	
  –	
  ADCP	
  East	
   0.96	
   0.19	
   0.20	
   1015	
  

Radar@Buoy	
  -­‐	
  
Radar@ADCP	
  East	
  

0.88	
   0.43	
   -­‐0.08	
   940	
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