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Ocean Data, Predictions, and Analysis:

• Supports decision making

• Enables marine sector to

• Operate efficiently

• Maintain safety

• Support the ecosystem

• Supported by many

• Usable by many more

Sustainable blue economy requires information

Realized through:

• Scientific understanding

• Emerging technologies

• Optimize sustained observations

• Improved forecasts
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27 Years of Ocean Observing at:
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New Jersey 13 MHz

Block Island Sound

Muskeget Channel

5 MHz- 17 Stations

13 MHz- 7 Stations

25 MHz- 16 Stations

Outside- 6 Stations

TOTAL – 46 Stations

Western Long Island Sound

New York Harbor

Delaware Bay

Chesapeake Bay

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

Long Range Network

MARACOOS HF 
Radar Network



Wave Measurements from a Single Station

March 2017

New Jersey 13 MHz



U.S. National HF Radar Network

Coverage for 29 NOV 2018
150 HF Radars Registered
121 HF Radars Reporting



HF Radar Globally

REGION 1
REGION 2

REGION 3

Region Number Percentage

Americas 162 43%

Europe 75 20%

Middle East 10 3%

Asia 130 34%

TOTAL 377 100%



USCG Drifter Deployments

Most SAR cases occur in the envisioned HF Radar 
Network footprint

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

January 2006 – December 2007 (2 years)

National HF Radar Network
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USCG Current Validation

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



May 4, 2009: 

NOAA  Announces that MARACOOS CODAR is 

Operational in SAROPS
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Coast Guard Surface Current Data Requests

January  1 to December 31, 2017

Email from Eoin Howlett March 20, 2018

Rank USCG	Product	Key Number	of	Orders Percent Orders/Week

1 Espresso_Rutgers_C 11,441 24% 220

2 AGG_ADCIRC_GHycom_C 6,860 14% 132

3 HFR	Data	&	STPS_C 4,451 9% 86

4 Global_HYCOM_NCEP_C 3,927 8% 76

5 Global_HYCOM_Navy_C 3,754 8% 72

6 Maine_FVCOM_UMass_C 3,516 7% 68

7 NoAtl_HYCOM_NCEP_C 2,975 6% 57

8 ChesBay_NOS_C 2,804 6% 54

9 NW_Atl_NCSU_C	 2,086 4% 40

10 Hawaii_UHI_C 1,380 3% 27

11 CA_3KM_UCLA_C 1,166 2% 22

12 ColumbiaR_NOS_C 1,026 2% 20

13 MassBay_FVCOM_UMass_C 886 2% 17

14 No_GoMex_FVCOM_NOS_C 886 2% 17

15 L_Erie_FVCOM_NOS_C 767 2% 15

47,925 100% 922



National Use of HFR Data and Predictions

MARACOOS 
surface currents 
operational with 

USCG May 4, 2009

US IOOS surface 
currents operational 

with USCG March 
2011

MARACOOS engagement 
events with USCG



In 2050, 

they all 

will be in 

their 50’s 

to 60’s.

The Opportunity

Our Classrooms

Our Students



Rutgers Masters in Integrated Ocean Observing

EdgeTech Side Scan Sonar TOWFISH 4125
Julia Engdahl, Rutgers University

Introduction:
I am a first-year graduate student
participating in the inaugural year for
the Master’s in Operational
Oceanography at Rutgers University
– New Brunswick. The three main
goals of this project are 1. to learn
about side scan sonar for my thesis,
2. to help the department test a new
tool, and 3. to develop better
bathymetric maps of the Raritan to
help understand and model it better.
Aboard the RV Rutgers, we towed
the TOWFISH 4125 in the Raritan and
Passaic Rivers.

Figure 1. EdgeTech Side Scan Sonar
TOWFISH 4125 (EdgeTech, 2016).

Figure 2. Map of the Raritan Bay with
side scan sonar image locations from
September 17, 2019. Images are shown
in Figure 3.

Acknowledgements: I would like to thank: The Marine 
Technology Society for the Paros-Digiquartz Scholarship, 
the Rutgers Raritan River Consortium for field work 
funding, and Chip Haldeman, Eli Hunter, and Liesl 
Hotaling. 

Discussion:
On September 17, 2019, we deployed the EdgeTech Side Scan Sonar TOWFISH
4125 towed by the RV Rutgers for the first time. We sampled various swaths of
the Raritan River near bridge pilings, buoys, and charted shipwrecks. On
September 20, 2019, we deployed the TOWFISH 4125 in the Passaic River The
transducers operated at MHz while traveling between 3 and 5 knots and the
data was displayed as a waterfall using EdgeTech’s Discover Software. To adjust
the resolution of the images, I adjusted the gains during data recording and
playback. The images shown in Figure 3 are from the Raritan River.

Figure 3. Side scan sonar images of a shipwreck (top left), a buoy (top right), bait balls
(bottom left), and bridge pilings (bottom right) in the Raritan River. An acoustic shadow
is present in each return. The top panel in each image is the high frequency and the
bottom panel is the low frequency image.

Conclusion:
Through the process of learning how to set-up and deploy the TOWFISH 4125, 
and capturing data, I learned how to effectively use the gain settings to resolve 
the image and make the object capture look clear using the Discover software 
provided by EdgeTech. Depending on the depth of the river bottom and depth 
of the TOWFISH 4125, either the high frequency image or the low frequency 
provided the better image (e.g. if the TOWFISH is close to the bottom, the high 
frequency image will be clearer).

Lead field teams

Present their work at marine 
technology meetings

Work with experts in Marine 
Technology

Be immersed in ocean 
observatory operations 

every day

Key concept: Hands-on experience through total immersion in a working ocean observatory.

Students will: 

Develop skills to use cutting-edge 
technology

Interact with leaders in the field from 
academia, government, and industry 

Application Deadline: 1 January, 2020!!!                                                  No GRE Exam requirement



• Integrated Approach

• Enabled by New 

Technologies

• Requires Partnerships

• Supports scientific and 

societal goals

• We aim to train an 

experienced and inspired 

workforce

Summary


