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6:30 pm to 6:45 pm Update from Europe, Anna Rubio 
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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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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-­‐>me,	
  	
  
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	
  	
  	
  	
  	
  



1)	
  Increase	
  the	
  number	
  of	
  coastal	
  radars	
  	
  
•  United States  130
•  Canada  8
•  Mexico   2
•  Brazil   2
•  Bahamas  2
•  Honduras  2

•  Norway  6
•  Portugal  4
•  Italy  6
•  Croatia  2
•  Spain  16
•  Ireland  2
•  Russia  1
•  France  2
•  Israel  2

•  Japan  22
•  Korea  24
•  China  8
•  Thailand  6
•  Malta  2
•  Taiwan  20
•  India  12
•  Vietnam  3
•  Indonesia 2
•  Jordan  1
•  UAE  2
•  Egypt  2
•  Azerbaijan 2
•  Australia  5

Total Sales: ~298 
42



2)	
  Ensure	
  HFR	
  data	
  is	
  available	
  in	
  a	
  single	
  
standardized	
  format	
  in	
  near-­‐real-­‐>me,	
  	
  

	
  



Data Assimilation: WA (3 months) 
~30 million data points assimilated	
  

3)	
  Assimilate	
  data	
  into	
  ocean	
  and	
  ecosystem	
  models	
  
	
  



Level	
  0	
  

Level	
  1	
  

Level	
  2	
  

Level	
  3	
  

HF	
  Radar	
  Data	
  Flow	
  Chart	
  
Nov.	
  2016	
  

Level	
  4	
  
Green	
  –	
  Opera:onal	
  
Orange	
  –	
  Development	
  
Red	
  -­‐	
  Planned	
  

Data	
  levels	
  defined	
  by	
  NASA	
  Earth	
  Science	
  Reference	
  Handbook	
  (	
  2006,	
  p.31)	
  

•  Manufacturer	
  recommended	
  Antenna	
  Pa[erns	
  
not	
  older	
  than	
  1	
  year	
  

•  Comparison	
  of	
  radar	
  velocity	
  with	
  in	
  situ	
  
dri\ers	
  

•  Weekly	
  11-­‐point	
  remote	
  site	
  inspec:ons	
  
	
  	
  
	
  
	
  
	
  
	
  

•  Physical	
  site	
  inspec:on	
  every	
  6	
  months	
  

Quality	
  Control	
  Steps	
  

•  QARTOD	
  
•  Global	
  range	
  test	
  (300	
  cm/s)	
  
•  Local	
  range	
  Test	
  (by	
  sta:on)	
  
•  Stuck	
  sensor	
  (0.01	
  cm/s	
  /	
  3	
  hours)	
  
•  Gradient	
  (18	
  cm/s�hr)	
  
•  Spike	
  (0.1	
  cm/s	
  )	
  

•  Filter	
  based	
  on	
  manufacturer	
  supplied	
  
uncertainty	
  parameters	
  

•  Human-­‐in-­‐the-­‐loop	
  visual	
  inspec:on	
  of	
  radial	
  
data	
  

•  Global	
  range	
  test	
  (300	
  cm/s)	
  
•  Filter	
  based	
  on	
  uncertainty	
  values	
  for	
  each	
  

op:mal	
  interpola:on	
  vector	
  a\er	
  Kohut	
  (2012)	
  
•  Discrete	
  Cosine	
  Transform	
  spa:al	
  filter	
  a\er	
  

Fredj	
  (2016)	
  

•  Frequency	
  
•  GPS	
  Alignment	
  
•  Visible	
  Bragg	
  
•  Interference	
  
•  Sea	
  Echo	
  Phases	
  
•  Forward/	
  Reflected	
  Power	
  

•  Terminal	
  Errors	
  
•  Chassis	
  Temperature	
  
•  Computer	
  Memory	
  Space	
  
•  Ideal	
  radial	
  genera:ng	
  
•  Measured	
  radial	
  genera:on	
  

5)	
  Worldwide	
  Quality	
  Standards	
  
	
  



Global	
  HF	
  Radar	
  Network	
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  (Australia)	
  
– Jack	
  Harlan	
  (USA)	
  
– Lucy	
  WyaT	
  (UK)	
  
– Enrique	
  Alvarez-­‐Fanjul	
  (Spain)	
  



Global	
  HF	
  Radar	
  Viewer	
  
h[p://global-­‐hfradar.org	
  
	
  



Applica:on	
  Success	
  Stories	
  



Role	
  of	
  Global	
  Network	
  

ROW	
  


