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Jennifer Doudua, Gene Editing, researcher with an affable personality and an eagerness to be involved

we et Future of the Human Race

0 turning basic research into a tool.”
In-person meetings can produce ideas in ways that conference calls

and Zoom meetings can’t. That had happened in Puerto Rico, and it

" :- did so again when the four researchers got together for the first time
New York Times

Bestelle in Berkeley. There they were able to brainstorm a strategy for figuring
out exactly what molecules were necessary for a CRISPR system to
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High Frequency Radar
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Dzvonkovskaya, Anna, Leif Petersen, Thomas Helzel, and Matthias Kniephoff. "High-
frequency ocean radar support for Tsunami Early Warning Systems." Geoscience Letters 5,
no. 1 (2018): 29.
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Network Overview

Europe, Africa,
1 Middle East 2
North and South
2 America 195
3 Asia and Oceania 140
orsapr ey e HF Radar 20210519
~ 407 Total




Developments and Achievements
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18" HFR User Community of Japan
“Development and Application of Sea State
Monitoring System using Ocean Radars”.

Ongoing development of the web portal for the European HFR Node
(hfrnode.eu to be launched before end of 2023)

New significant systems planed for installation (Ireland, Spain, Italy)

Implementation of the HFR Online Outage Reporting Tool (HOORT) of the
European network developed in collaboration with MARACOQOS colleagues: it is
a web-based application to aid High-Frequency Radar (HFR) operations and
maintenance and keep operators more aware of common problems, helping
them to report them.
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Development of Quality Control Tools

Gulf of Mexico Loop Current and Eddy
Observations from HF Radar Systems
2018-2022
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MARACOOS (Mid-Atlantic [0OOS):
Powering Understanding and Prediction of the Mid-
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Improving and Integrating the European Ocean
Observing and Forecasting System
2019-2024
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Approximate HF radar coverage

e \When used in data assimilation, HF radars have impact also outside their coverage

area (e.g. Christensen et al., 2015).

e HF radars play a central role in MET Norway’s strategy for ocean observations.
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https://journals.ametsoc.org/doi/abs/10.1175/JPO-D-17-0117.1

23°N -+

22°N A

21°N~

HFRadar - Surface Currents - Ol
UOS-3/Yucatan - 2023-02-22T12:00Z

Site Status
Active
Active - Low Radials
Inactive
Prospective

87°W 86°W 85°W
https://rucool.marine.rutgers.edu/ugos-hfr/

1.8

15

=
N

(=}
[(e}
Speed (m/s)

0.6

0.3

0.0

Downstream Velocity (m/s)

2.0

1.5

1.0

0.5

0.0

-0.5

Yucatan Strait Transect - 2023-01-28 18:00 UTC

(I AMSEAS
[ CNAPS

| CMEMS
[ GOFS
[ RTOFS
- HFR

50 100 150 200 250
Distance along transect (km)

14



https://rucool.marine.rutgers.edu/ugos-hfr/

HFR Data Requests

Daily HF Radar Surface Current Data Requests to
Coast Guard Environmental Data Server
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Challenges and Concerns

18 Age of Receiver Chassis for National HFR Network
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Challenges and Concerns
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Challenges and Concerns
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Attribute Report out
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Global in scale - Greater than regional, and as far as feasible, intention to be global.

Observes one or more EOVs or ECVs - Contributes to meeting requirements through
observing one or more of the GOOS Essential Ocean Variables or GCOS' Essential
Climate Variables.

Observations are sustained - Sustained over multiple years, beyond time-span of
single research or experimental projects, undertaking routine, systematic and essential
ocean observations

Community of Practice - Has an identified governance structure that provides a means
of developing a multi-year strategy and implementation plan.

Maintains network mission and targets - A role in the GOOS is defined and progress
towards targets can be tracked and progress assessed.

Delivers data that are free, open, and available in a timely manner - Has a defined
data management infrastructure that provides data on a free and unrestricted basis, in
real time where possible, as well as FAIR-compliant? data services for real time and
delayed mode data.

Ensures metadata quality and delivery - Complete platform metadata is submitted to
OceanOPS in a timely manner.

Develops and follows Standards and Best Practices - Make accessible, develop,
document, follow, and update best practices encompassing the observation lifecycle®.

Undertakes capacity development and technology transfer - Development of
activities that enable new (developing and disadvantaged) communities of ocean
observers and supports inclusivity and diversity in its members.

Environmental stewardship awareness - Actively develops ideas to minimize
environmental footprint and contributes positively towards a healthy ocean.
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Future Plans and Opportunities

e Future plans and developments, for example
o Contributions to UN Decade of Ocean Science, SDGs, GOOS strategy, WMO Strategy
o Opportunities to collaborate with other networks
o Third party/private sector engagement

oooooo
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MARACOOQOS HFR Surface Current
2007-2016

Roarty, H.et al. "Annual and seasonal surface circulation over the

Mid-Atlantic Bight Continental Shelf derived from a decade of High

Frequency Radar observations." Journal of Geophysical Research:
. Oceans 125, no. 11 (2020): e2020JC016368.

Speed (cm/s)

Northwest Atlantic Surface Currents
1979-2015

42 100

Global Drifter Data - Currents
RO

a2

41 - 90

80
40 A

70
39 ~

38 -,

374

Velocity (cm/s)

36 - ¢

35 -l

34

33
-77 -76  -75 -74 -713 -72 -711 -70 -69 -68 -67

Laurindo, L., A. Mariano, and R. Lumpkin, 2017: An improved near-surface
velocity climatology for the global ocean from drifter observations Deep-Sea
Res. 1,124 _pp.73-92, doi:10.1016/j.dsr.2017.04.009 .



https://doi.org/10.1016/j.dsr.2017.04.009
https://agupubs.onlinelibrary.wiley.com/doi/10.1029/2020JC016368

MARACOQOS HFR Surface Current
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Roarty, H.et al. "Annual and seasonal surface circulation over the

Mid-Atlantic Bight Continental Shelf derived from a decade of High

Frequency Radar observations." Journal of Geophysical Research:
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Laurindo, L., A. Mariano, and R. Lumpkin, 2017: An improved near-surface
velocity climatology for the global ocean from drifter observations Deep-Sea
Res. 1,124 _pp.73-92, doi:10.1016/j.dsr.2017.04.009 .



https://doi.org/10.1016/j.dsr.2017.04.009
https://agupubs.onlinelibrary.wiley.com/doi/10.1029/2020JC016368

Asks from OCG

e Increased spectral bandwidth. Can OCG endorse a request for more spectral bandwidth at an upcoming
World Radiocommunication Conference.

e AsHFR operators move onto dedicated bands for oceanographic radars, can OCG play a role in helping
synchronize systems across countries to avoid radio interference.

e Facilitate discussions with the ocean modelling community on the value of HFR surface current and
wave data for assimilation into and validation of operational forecast models.

e When radial measurements cross country borders, can OCG help foster the generation of total vector
products.
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