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oceanography. Key motivations for this article include fundamental difficulties in reliable

measurements and the persistent lack of a widely held consensus on the definition of surface ;(vaonos . .
N urface currents; forecasting;

currents. These problems are augmented by the fact that various methods to observe and upper ocean dynamics;

model ocean currents yield very different representations of a surface current. We distinguish ocean observation: ocean

between four applicable definitions for surface currents; (i) the interfacial surface current, (i) the modelling

direct wind-driven surface current, (jii) the surface boundary layer current, and (iv) an effective

drift current. Finally, we discuss challenges in synthesising various data sources of surface

currents - i.e. observational and modelling - and take a view on the predictability of surface

currents concluding with arguments that parts of the surface circulation exhibit predictability

useful in an operational context.
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1. Introduction

Surface currents are a central subject in operational
oceanography with rapidly growing observing and fore-
casting capabilities. We are entering an era where obser-
vations provide a sufficient level of detail, and numerical
models the predictive skill, for applications to use surface
current information to aid marine safety, value creation
and environmental monitoring. Observation techniques
now provide real-time surface current fields at the scale
of kilometres (Isern-Fontanet et al. 2017), and high-resol-
ution ocean models are on the verge of having predictive
skill on short time scales (Jacobs et al. 2014b; Sandery and
Sakov 2017; Christensen et al. 2018). In this context, we
consider short time scales, i.e. time scales characterised
by the inertial period (hours to a few days).
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13 MHz Transmit and
Receive Antenna
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Doppler Spectra From the Radar

-100 I | I I I | 1
| >
Bragg Waves |
' Approaching |
|
-110 | : H .
- : Mo
| Bragg Waves : i
| Retreating _,: - Current Velocity
€ -120 | | . ! Doppler Spreading -
5 : :
O i i
T NIk
o i i
) " : 2nd
-130 |- 1 1 o
(D i | Order
1
® i i
— 1 1
(&) | 1
() ! !
Q i i
0 -140 + ' i ~
i i
| 1
| |
1
-150 ]
-160 1 1 | I | 1
-1.5 -1 0.5 0 05 1 1.5
Doppler Frequency (Hz)

RUTGERS

School of Environmental
and Biological Sciences

Center for Ocean Observing Leadership
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Surface Currents from SeaSonde HF Radar
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Growth of the Network 1998 - 2024
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Data Coverage 2000 - Present
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Generate Surface Current Maps Every Hour for a Decade
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MARACOOS - Surface Currents - 6km
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Record dry October in the eastern United States Alongshelf Hourly Velocity Data at:
| Longitude: -74.71 Latitide: 38.35

—h
0 o
T T T T T T T T

o

~Ayuo ~aioysBuolyIATAND0IBA 2/ LE/OL

T T

g 9002 w90

4
o

1

Along Shelf Velocity (cm/s)
3

4
o

T T T T ] T T T T I T T

QO all-time driest Octobel

A all-time driest month September 2024, Fastest Alongshore Current Measured

\{ - 2 0 | | | | | | I | | | I | | | | | |
Sy S e PR PP P P P P P

0 25 50 75 100 125 150 200 300

W'NOgIW sauas swi el joid / Bud vz

Year
https://www.climate.gov/news-features/event-tracker/drought-expands-east-following-exceptionally-dry-october

RUTGERS

School of Environmental Center for Ocean Observing Leadership

and Biological Sciences



https://www.climate.gov/news-features/event-tracker/drought-expands-east-following-exceptionally-dry-october
https://www.climate.gov/news-features/event-tracker/drought-expands-east-following-exceptionally-dry-october
https://www.climate.gov/news-features/event-tracker/drought-expands-east-following-exceptionally-dry-october
https://www.climate.gov/news-features/event-tracker/drought-expands-east-following-exceptionally-dry-october
https://www.climate.gov/news-features/event-tracker/drought-expands-east-following-exceptionally-dry-october
https://www.climate.gov/news-features/event-tracker/drought-expands-east-following-exceptionally-dry-october
https://www.climate.gov/news-features/event-tracker/drought-expands-east-following-exceptionally-dry-october
https://www.climate.gov/news-features/event-tracker/drought-expands-east-following-exceptionally-dry-october
https://www.climate.gov/news-features/event-tracker/drought-expands-east-following-exceptionally-dry-october
https://www.climate.gov/news-features/event-tracker/drought-expands-east-following-exceptionally-dry-october
https://www.climate.gov/news-features/event-tracker/drought-expands-east-following-exceptionally-dry-october
https://www.climate.gov/news-features/event-tracker/drought-expands-east-following-exceptionally-dry-october
https://www.climate.gov/news-features/event-tracker/drought-expands-east-following-exceptionally-dry-october
https://www.climate.gov/news-features/event-tracker/drought-expands-east-following-exceptionally-dry-october
https://www.climate.gov/news-features/event-tracker/drought-expands-east-following-exceptionally-dry-october
https://www.climate.gov/news-features/event-tracker/drought-expands-east-following-exceptionally-dry-october
https://www.climate.gov/news-features/event-tracker/drought-expands-east-following-exceptionally-dry-october

HF Radar - Antarctica

RUTGERS

School of Environmental
and Biological Sciences

Center for Ocean Observing Leadership



;
N C
C e )
: 1Ay ‘
O~ J \‘?‘ |.‘ i ; (/ \

p- ; : T A | e ——— O\ ’ ‘/f:;

¢ 0 @ KWU.S. HF Radar Network ™ ¢

s % 2% https://icos.noaa.gov/project/hf-radar/ e V

,2 4 4 (’v

U A ’ L

- 190 stations s e

=y B | \ s
‘ \ e
L",{‘ 0.0 = ——l
N R C
o 0C
o r,
O
( 4
( A
L
Google Earth A
NJTGERS

- (NL g o L:V‘»
School of Environmental
and Biological Sciences

A

2400 km

Center for Ocean Observing Leadership



Surface Particle Trajectories

MARA Particle Trajectories: 2020/04/18 00:00 GMT
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USCG Evaluation Process -
5000 Virtual Drifters & 1 Real Drifter:
Compare Search Areas after X Hours
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3 High Frequency Radar
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Vessels in the Spectra
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Conclusions * Introduction to the radar technology

* Measuring surface currents and waves
* Application for Coast Guard SAR

* Dual use vessel detection capability
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