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RUTGERS UNIVERSITY CENTER FOROCEANOBSERVING LEADERSHIP

RUCOOL is creating knowledge of our ocean planet by pushing the 
limits of science and new technologies while inspiring future generations 

of ocean explorers, within these core focus areas:

Hurricane Science

Ocean Acidification

Polar ScienceOffshore Wind

Fisheries Integrated TechnologyEmpower the Next Generation

Ocean Pollution



HIGH FREQUENCY RADAR
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Long Range Network
New Jersey 13 MHz

Block Island Sound

Muskeget Channel

5 MHz- 17 Stations
13 MHz- 8 Stations
25 MHz- 16 Stations
TOTAL – 41 Stations

Western Long Island Sound

New York Harbor

Delaware Bay

Chesapeake Bay

High Frequency Radar Network – HF-Radar

Key Applications
• Search and Rescue
• Coastal Hazards
• Maritime Safety
• Water Quality Forecasting

Winter Storm Jonas
2016/01/23 20:00 UTC



APPLICATION: USCG SEARCH AND RESCUE

232 
km

154 km

Results of a 1-year blind validation study -
For every real drifter deployed at sea:
• 5000 Virtual Drifters Deployed in SAROPS
• Search Areas compared to real drifters every 12 hours

HYCOM 96 hour Search Area
36,000 km2

123 
km

100 
km

HF Radar 96 hour Search Area
12,000 km2



WEEKLY HFR DATA REQUESTS BY USCG

MARACOOS 
surface currents 
operational with 

USCG May 4, 2009

US IOOS surface 
currents operational 
with USCG March 

2011
MARACOOS engagement 

events with USCG



30,000 MW by 2030
Offshore Wind



The Global HF Radar Network



GLOBAL HF RADAR
NETWORK

• Established in March 2012

• Journal of Operational 
Oceanography Vol. 5 No. 1



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-time, 

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



GLOBAL HF RADAR NETWORK

• Co Chairs 2012-2015
• Jack Harlan (USA)
• Lucy Wyatt (Australia)
• Enrique Alvarez-Fanjul (Spain)



GLOBAL HF RADAR NETWORK

• Co Chairs Present
• Hugh Roarty (USA)
• Lisa Hazard (USA)
• Lucy Wyatt (UK)
• Julien Mader(Spain)
• Simone Cosoli (Australia)
• Naoto Ebuchi (Japan)
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GROWTH OF HFR STATIONS
North America Europe



ORCA 2014 MEETING INVENTORY



EXISTING INVENTORY

87 radars in database



The Global Ocean Observing System



Climate Forecasts and warnings Ocean health

mitigation and adaptation, 
seasonal forecasts

supporting the marine 
economy 

and reducing risk

sustainability of ocean 
ecosystem services

The Global Ocean Observing System (GOOS) is a permanent global system for 
observations, modeling, and analysis of marine and ocean data that aims to contribute 
to its highest capacity towards building an integrated and responsive global system.

Delivery across 3 target application areas

What is GOOS?



The Observation Coordination Group (OCG) works to efficiently operate, maintain, 
coordinate and integrate a comprehensive in-situ global ocean observing system

OCG now targets 8 foci:
1. Requirements
2. Observing Advances
3. Standards and Best Practices
4. Data Management
5. OceanOPS
6. Metrics
7. Environmental Stewardship
8. Capacity Development

The role of OCG



Argo
A window into the ocean, a 20-year-old ocean observing network of 
autonomous/robotic profiling floats that has revolutionized the way scientists learn 
about the ocean.

Data Buoy Cooperation Panel (DBCP)
Coordinates autonomous data buoys to observe atmospheric and oceanographic 
conditions over ocean areas where few other measurements are taken.

Ship Observations Team (SOT)
Consists of several very successful and enduring data collection programmes 
involving voluntary observing ships and ships of opportunity.

Global Sea Level Observing System (GLOSS)
A well-designed, high-quality sea level observing network supporting a broad 
research and operational user base.

The 12 global Ocean Observing Networks



Animal-Borne Ocean Sensors (AniBOS)
A network deploying instruments on seals and other marine animals to provide salinity 
and temperature profiles and behavioural data.

The Global Ocean Ship-Based Hydrographic Investigations Programme (GO-SHIP)
Research vessels serving scientists interested in physical oceanography, the carbon 
cycle, marine biogeochemistry and ecosystems, and other data users and collectors.

OceanSITES
A worldwide system of long-term, deepwater moored reference stations measuring 
many variables and monitoring the full depth of the ocean.

The Global High Frequency Radar Network
A vision for a global operational system measuring coastal surface currents to support 
monitoring of marine and coastal ecosystems.

Ocean Gliders
Monitors global glider activity, shares the requirements, efforts and scientific 
knowledge needed for glider data collection and supports sharing glider data.

The 12 global Ocean Observing Networks



Status (March 2022)

• 72 stations In Region 1 (Europe, Africa, Middle East) reporting data in
real-time.

• 182 stations reporting in Region 2 (North and South America)
• 140 radars operating in Region 3 (Asia and Oceania)

Recent achievements
• A governance structure for the HFR community has been proposed

(EUROSEA D3.4)
• New release of the Copernicus Marine Service delayed-mode product

dedicated to in-situ observations of water velocity with historical data
reporting

• The first US operational freshwater HF radar system went fully active on
October 18, 2022 (Fig. 3)

• MARACOOS HFR wave data was used operationally by the National
Weather Service on October 6, 2021 during the passage of Hurricane
Sam.

• The annual meeting of HFR user communities in Japan was held in
December 2021 in Fukuoka.

• Taiwan, Province of China plans to increase radar coverage from 19 
stations to 65 stations by 2024 (42 HFR and 23 microwave radars)

Global HF Radar

Foci for the Year 2021
• Finish work with for OceanOPS  to integrate Global HFR Network 

in their monitoring network.

HFR in Japan

Fig. 1

Fig. 3Fig. 2

https://nam02.safelinks.protection.outlook.com/?url=https%3A%2F%2Feurosea.eu%2Fdownload%2Foutputs_and_reports%2Fdeliverables%2FEuroSea-D3.4-HFR_Governance.pdf&data=04%7C01%7Chroarty%40marine.rutgers.edu%7C872b273c5c2a400b138b08da05d298d9%7Cb92d2b234d35447093ff69aca6632ffe%7C1%7C0%7C637828699896118962%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000&sdata=r6vtcqFcT9VBsunx7drpSi105jvHXJ8BGI2QAZCBrlQ%3D&reserved=0


Global Ocean Observing 
Networks

Observation Coordination Group Executive 
Chair, Vice Chairs WMO/Technical, Standards and 
Best Practice, Data Management, Developing 
Community representative

GOOS OCG

WMO

IODE

Commercial

Other GOOS 
activities

Who is OCG?

Emerging global observing 
networks



Ocean 
Observing 

Report Card 
2020 - status of 

the global 
observing 
networks
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