The Global Ocean Observing System

Uncrewed Surface Vehicles for GOOS: A New
Frontier for Observing and Monitoring at the
Air-Sea Interface o

OCG-15 Session, 13-17 May 2024 o
ONC, Victoria, British Columbia, Canada 2030 o Sustainable Development




Mission: To develop a practical and integrated approach to observing air-sea interactions through capacity
development and leveraging multidisciplinary activities

Network Overview

Observing Air-Sea Interaction Strategy - OASIS

Endorsed UN Ocean Decade Project, under the OASIS UN Ocean Decade Programme

~USS400K + or $3K — S5K day
High operational complexity

~USS200K — S400K
Medium operational complexity

~USS$120K — S200K
Low operational complexity

Saildrone Liquid Robotics
SubsSeaSail Seasats  Offshore Sensing Seatrac Autonaut Ocius Explorer Wave Glider
HORUS Lightfish Sailbuoy SP-48 Caravela Bluebottle + other models SV3 + other models
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Maximum Number of
Discipline No. Studies ariables on One Platform

Air-sea interaction 14 16
W h U SVS ? Surface observations 10 10
y n Acoustics (sound) 8 12
Acoustics (biomass) 6 g il
Seafloor Geodesy 6 2
Typhoon, Hurricane,
. . . Cyclone 5 15
The power of this network lies in: Ocean Currents 3 3
e Manoeuvrability/dynamic sampling at surface e X u
° ° aves
e Sample many co-located variables simultaneously
e Low-cost (relatively, S, emissions) GLoBAL_ COVERNANGE
e Real-time data(because remotely operated) =l
e Deployment/operational permissions are unique 1ttt 71 counTTEE
H H W ublic-
e Dataintercomparisons need to be made on each - IG ?ﬁ] o | DB | i
Committee partnerships =~ Committee

platform Within 1 year — _——
DATA QUALITY
STANDARDS AND BEST

Air-sea flux data needs to be available in real-time (GTS) - Within @

24 hrs
DAC (USVfiag § & B B
Within 6
Motadata{}- 4} Data_hrs PUBLIC PRIVATE

I Live Mission I PARTNERSHIPS
Delayed mode Data USVpIatform Portal

ONBOARD AUTOMATED QC

Concerns that complexity related to the USVs will dilute existing
networks

USV DEVELOPERS AND
OPERATORS

USV PLATFORM
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Progress/Achievements =+

Draft manuscript for USVs for GOOS

Face to face OASIS workshop at OSM Feb 2024

Collated metadata

Built community

Quantified EOV/ECV

Facilitated industry contribution
Multidisciplinary

Data needs!

Discussed network purpose and goals

Discussed network identity (separate or part of another
network?)

Discussed data requirements(research, QC, metadata
requirements)

Facilitated industry contribution

Recent hybrid OASIS workshop had more than 54 in person
participants, with Early Career Ocean Professionals from Africa,
South America, Asia, Australia, Europe, and North America




Network Attribute Update

Global in scale

Observes one or more Essential Ocean
Variables or Essential Climate Variables

Environmental stewardship awareness

Undertakes capacity development and
technology transfer

S Ensures metadata quality and delivery

Develops and follows standards and best
NH practices

-® Delivers data that are free, open and
available in a timely manner

Community of practice

Observations are sustained

Maintains network mission and targets

TEPEX

An OASIS priority:
Funding needed for
paid internships
and visiting
scholars
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Air-sea Mesoscale,
q A . Air sea [interaction| sub-
Essential Ocean and Climate Variables |. . . . eodesy|O
mesoscale a =
cyclone) processes

|
Sea state
Ocean surface stress
Sea ice v
Sea surface height v
Sea surface temperature v v v v v v v v
Physics Subsurface temperature v v v v v v v v
Surface currents v v v
Subsurface currents v v v v v
Global in scale Sea surface salinity v v v v v v v v
Ocean surface heat flux v v
Ocean bottom pressure v
Observes one or more Essential Ocean “A standardised 3 Sl < . < A A A .4
Variables or Essential Climate Variables 2
o
< . .
. . data and metadata % Blgchemizty Particulate matter v
Environmental stewardship awareness &
o
format would have 2
=
Undertakes capacity development and . Z Phytoplankton biomass and diversity v
t h I t P £ tY P made th'ngs a ’ot 5 Zooplankton biomass and diversity v
echnology transter Fish abundance and distribution v v v
H ” Seabird abundance and distribution v
[
;/. E tadat |'ty ddeli eas,er Biology/and Marine mammal abundance and
=-90 nsures metadata quality and aelivery Distribution v v
Johan Edholm e
Develops and follows standards and best (created global map)
practices
) Ocean colour v v v v v v v v
T @ -
-’ . »
=-e  Delivers data that are free, open and bl occon sound 7
available in a timely manner " idn’ i Erecipitstion 4
Y We d’dn t rea”se the 2 Pressure v v v v v v v v v
° < Surface Radiation budget v v v v v
o« r
. o P Temperature (temporal resolution and
Community of practice I mpor tance Of el et ¢ bove surface if known) v v v v | v v 7 v
” S Water Vapour v v v v v | v v v
. . metadata % Wind speed and direction v v v v v v v v
Observations are sustained S
= B Carbon dioxide, methane and other
USV manufacturer = /;\;r:‘:;v:n?:: greenhouse gases y o vl v ] v v
Maintains network mission and targets @
Cameras v v v
Photosynthetically Active Radiation v v v v
Other payloads Magnemometer v
v v
Multibeam echosounder v
eDNA v
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Network Attribute Update

Global in scale

Observes one or more Essential Ocean

Variables or Essential Climate Variables USVs for GOOS missions: to fill gaps in existing networks

Environmental stewardship awareness

-  Monitor extreme events at the surface

Undertakes capacity development and

echnology transfer o o
= rechnology frans - Multiple (>8) co-located instrument-based data streams
=-0 Ensures metadata quality and delivery (air_sea fluxes’ eCO|Ogy, fisheries)

Develops and follows standards and best - Dynamic and persistent fine-scale surface observations

- Geographic and disciplinary gaps

0-o
é e

Delivers data that are free, open and
available in a timely manner

Community of practice

Observations are sustained

Maintains network mission and targets ]




Connected and Complementary = ,
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Challenges and asks Next steps for 2024-25

e Progressis slow without funding
e Support from regional networks

would be useful . Funding application to define
e USV dataroadmap (quidance) governance structure

Website development for USV
metadata

USV data roadmap
- Standards and community
recommended practices
- USV datatemplate

Seb Swart et al




Thank you

airseabos.org
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