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Executive Summary

The OceanObs Research Coordination Network (RCN) organized a meeting of national and international
members of the ocean research and observation communities that was held 16 February 2020, in San Diego,
CA, immediately prior to the Ocean Sciences Meefiig objective of the RCN meeting was to provide a
venue for these communities to discuss and advance outcomes and priorities that emerged from the
hOSIyhoaQmdg /2y FSNBYOS 2F {SLISYOSNI HaAMpd ¢KS OKI f
integrate the diverse activities of the ocean research and application communities into focused and
sustained efforts that address important societal priorities, and that help inform international initiatives
such as the UN Decade of Ocean Science for Sustainal¢opment and others, as well as important
national priorities such as those highlighted in tH& decadal vision to promote American security and
prosperityand in the White House Summit on Partnerships in Ocean Science and Techimeldgiy
November 02019.

The February 2020 RCN meeting was structured to encourage dialogue and clear definition of next steps.

Ly 2yS RI&x (G4KS YSSiAy3a O2dZ R FRRNXaa 2yfte | adza
Breakout Sessions were organized for the comnyudiiring the RCN meeting. Each of the breakouts

defined specific actions and identified leads to carry these forward. Some of these actions are substantive

new directions, and some are expansions of current efforts.

Three major themes emerged from the Felry 2020 OceanObs RCN meeting;

1. Expansion of coordinated observing systems and global scale measurements.

2. Crosscutting efforts that underpin the value chain from observations to applications and policy.

3. Resources, the blue economy, and collaboratiomssithe research, industry, sponsors and policy
communities.

The RCN meeting produced specific actions with assigned leads in areas covered at the meeting. The
OceanObs RCN is working to manage expectations ircdh@munity andfocus on a process where
members of the community become engaged to fill these expectations. Participants recognized that major
international ocean research efforts need to better link research and operations. OceanObs RCN seeks to
facilitate consensus for paths to operationaliziegearch.

Following the meeting, the international COMID pandemic has placed a substantial burden on the
traditional forms of communication in the science and operational communities. The OceanObs RCN will
continue to help the community to organize itselnd define priorities for implementation. Further
OceanObs RCN meetings are anticipated in 2020 and another RCN meeting on the topic is being planned
for December 2020 immediately prior to the AGU meeting in San Francisco. The organizers of the OceanObs
RCN will continue moving this process forward under whatever conditions are presented.
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OceanObs RCN: Introduction

The Ocean Observation Research Coordination Network (RCN) seeks to advance links between observation
networks, modeling and operational useto facilitate the delivery of critical information to stakeholders.

The RCN is a forum for dialogue on regional and global ocean observing that, in the aggregate, constitute a
global observing system. There are many facets to this objective as it dant neéw technologies,
observations issues in areas such as biology/ecosystem assessments, or interdisciplinary collaborations.
Discussions help identify new technologies and promote their-effsttive development, identify policy
priorities, and highligt capacity building requirements for the next decade. This includes the 2020
workshop, which was focused on advancing the outcomes fromhti@ S I v h 6 & Qm dand éhy F SNBE y O
preparations for theDecade of Ocean Science for Sustainable Development-ZIB) The RCN provides

a forum for the ocean research, observing, and applications community to discuss strategies and to
coordinate actions.

There is a continum need for balancing ocean observations, science, applications, and conservation
requirements as we plan for the next decade. There is also a need to understand priorities for key
observations, analytical methods and applications in addressing societls gb&arious national and
international initiatives, including, among many:

US decadal vision to promofemerican security and prosperity (NSTC, 2018; NAS,;2019)

The White House Summit on Partnerships in Ocean Science and Technology (Summit; Nov. 14,

2019)
UN Agenda 2030 (the UN Sustainable Development Goals or SDGs

The Strateqgy Framewfo Directive

The Sendai Framework for Disasiisk Reduction 20313030

The Convention on Biological Diversity

and others.

The RCN dialogue included linking members of the US community to the international community, and
identifying roles and porities for participants to bodies like th&roup on Earth Observation(SEO),
including programs to look for solutions for societal benefit areas thraBgloBlue Planetthe Marine
Biodiversity Observation Network (MBON)&EO BOMNand to various programs of the Intergovernmental
Ocean Commission. The process alsaght to bring in various national agencies and programs.

¢tKS hOSlFIyhoa w/b gl ad Fdzdte Ay@2ft SR Ay GKS LI FyyAy3
held in Hawaii in September 201Bhe O8I Y ho dQmd [/ 2y FSNBEYOS gl a LI NI 27F
started in 1999Each ten years, the ocean research and operations communities come together to identify

the key issues for the coming decade and plan ways to address these. For 2019, theheramiof the

conference wa€onnecting Science and Societyh OS+ yhoaQmdogp 2dzi02YSa FyR | O0A:;
the response to scientific and societal needs of dofitpurpose integrated ocean observing system for

better understanding the environmentfothe Earth, monitoring climate, and informing adaptation

strategies as well as the sustainable use of ocean resources. The conference agenda was built around the
adzo2S0Ga 2F AYTF2NXNIGA2YS Ayy20FGA2Yy > | yoRmploveld SANI G A
the governance of a global ocean observing system, including advocacy, funding, and alignment with best
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https://en.unesco.org/ocean-decade
https://www.whitehouse.gov/wp-content/uploads/2018/11/Science-and-Technology-for-Americas-Oceans-A-Decadal-Vision.pdf
https://www.whitehouse.gov/wp-content/uploads/2019/12/Ocean-ST-Summit-Readout-Final.pdf
https://www.whitehouse.gov/wp-content/uploads/2019/12/Ocean-ST-Summit-Readout-Final.pdf
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http://www.earthobservations.org/index.php
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practices. It also addressed responsibility for product definition, including production and timely delivery of
data and information at the @propriate scales (global, basin, regional, national) to serve user needs.

The primary goal of the February 2020 RCN meeting in San Diego was to synthesize threads and
NBO2YYSyRIiA2ya (GKIFIG SYSNHSR FTNRY (KS hOSlIyhoaQmao
this is by helping the dialogue within and across communities.ig hishallenging task, and similar to the
STF¥F2NIlla G2 LINBLINB (KS hOSIFyhoaQmdop /2y FSNByOSz Al
GAGK GKS AYOGSNYylFGA2ylLf O2YYdzyAied hOSryhoaQmdep Il GKS
These were published inFrontiers in Marine Scienccean Observations Section)flhe RCN is now
FLrOAEAGIGAYT GKS 2NBFYAT Ay3a 2F GKS&S AylLlziaz 6KAO
sessions and which are captured in over 120 recommendations for the next decade. The OceanObs RCN has
worked closeg} with the Consortium for Ocean Leadership (COL) to coordinatehp@®S I yh o a Qmdp | Ol A @

The February 2020 RCN meeting in San Diego sought to identify key steps to move forward in five broad
areas: impacts andpplications, observingystems, technologand interoperability, governance, and data
management. The OceanObs RCN meeting was organized for one day during which participants had
breakout sessions and sixteen short and focused talks.

The meeting identified key steps to continue moving the Oce@nQm ¢ 2 dzi O2YSa F2NB I NRZ
the various national and international processes mentioned above. The OceanObs RCN plans to continue
organizing virtual and #person meetings to follow up and track progress. This report outlines next steps.

A. Acknowledgements
The organizers would like to thank NSF for their support for the workshop under graniZ200
00, GEO Blue Planet for their technical contributions, the Consortium for Ocean Leadership for
their support in organizing the meeting.

Any opinions,ifdings, and conclusions or recommendations expressed in these proceedings are
those of the contributors only.

B. Recommended citation
Pearlman .J Muller-Karger E Pearlman, FRome, N Desai, K. Murphy,, SRahman, $2018.
Proceedings of the OceanORgesearch Coordination Netwogk=ebruary 2020.

C. Attendance
One hundred and fifteen people attended the meeting. During a short tour around the meeting
room, each attendee gave a brief introduction, including name, organization, and
discipline/interest in he meeting. SeAppendix Ifor a list of participants.


https://www.frontiersin.org/research-topics/8224/oceanobs19-an-ocean-of-opportunity
https://www.frontiersin.org/research-topics/8224/oceanobs19-an-ocean-of-opportunity
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lll.  Agenda
09:00¢ (20 mins) Welcome and Charge for Meeting
a. RCN Context and Meeting Objectives (F. Midlarger) (5 mins)
b. UN Decade on Ocean Science for Sustainable Development (Updates)ri&n) (10
mins)
c. Q&A (5 mins)
09:20¢ (15 mins) Briefing from The National Ecological Observatory Network (NEON)

a. Models for shorterm achievements in Earth observing (T. Gulbrahsen
09:35¢ (45 mins) OceanObs Priority Initiativeg Part |

a. Introduction and objectives (5 min) ) o

b. Posth OSI yhoaQmd O2YYdzyAlue | OUAZ2Y
Integrated Ocean Observation€oastal to Global (S. Kim)
Integrated Ocean ObservatiogsViultidisciplinary (M. Cronin)
GovernancdT. Tanhua)
Interoperability (J. Pearlman)
Data Integration with User Products (J. Hausman)
Tech Infrastructure (B. Howe)
Marine Debris (N. Maximenko)
HABs (C. Anderson)

c. Q&A (15 minutes)
10:20¢ (10 mins) Breakout Introductions

a. Goal of the sessions (E. Lindstrom, M. Visbeck, et al.)
1. Anticipated goals of the OceanObs enterprise
2. Focus on achievable tasks ovet®months & identify champions
3. All sessions should discuss interoperability and best practices
10:30¢ (15 mins) |BREAK & DISPERSE

10:45¢ (75 mins) | Breakout Sessions | [ParallelDevelop Specific Plans and Coordination Needs

60 YAya

Impacts and Applications Governance & Engagement

Marine Debris
Harmful Algal Blooms
Marine Extreme Events and Hazards

Ocean Observing Systems
Coastal to Global Observing
Integrated Surface Ocean Observing
Deep Ocean
Ecosystems and Biodiversity

Technology & Interoperability
Tech Infrastructure
Interoperability
Powering OceanObs
Other Technology Innovations

12:00¢ (60 mins) | LUNCH [ON YOUR OWN]

Governance

Capacity Development

Community Building/Ocean Partnerships
Blue Economy

Data Management, Products, and Interoperability
Modeling and Assimilation
Open Data Science
Data Integration with User Products
Best Practices

1:00¢ (60 mins) |Breakout Sessions Repeout and Discussion
a. 5 min reportouts on each session (25 mins)

b. Sponsors feedback (10 min)
c. Q&A (15min)

St
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2:00¢ (40 mins) | OceanObs Priority Initiativeg Part Il
a. PosthOSIyhoaQmdo O2YYdzyAde | OGA2Yy 60 YAya S|k OK

Blue Economy (R. Rayner)
Powering OceanObs (C. Schmaus)
Deep Ocean (P. Heimbach)
Ecosystems and Biodiversity (M. Estes)
Open Datécience (C. Gentemann)
Capacity Development (A. Vala@tton, B. Arbic)
Community Building/Ocean Partnerships (J. White)
Modeling and Assimilation (S. Akella)

a. Q&A (15 minutes)
02:40¢ (75 mins) |Breakout Sessions Il [Paralle]Finding commonalities, aaperation, and integration

Impacts and Applications Governance & Engagement
Marine Debris Governance
Harmful Algal Blooms Capacity Development
Marine Extreme Events and Hazards Community Building/Ocean Partnerships
Blue Economy
Ocean Observing Systems Data Management, Products, and Interoperability
Coastal to Global Observing Modeling and Assimilation
Integrated Surface Ocean Observing Open Data Science
Deep Ocean Data Integration with User Products
Ecosystems and Biodiversity Best Practices

Technology & Interoperability
Tech Infrastructure
Interoperability
Powering OceanObs
Other Technology Innovations

4:00¢ (15 mins) |BREAK
4:15¢ (45 mins) |Breakout Sessions Repeout and Discussion
a. 5 min reportouts on each session (25 mins)
b. Sponsors feedback (10 min)
c. Q&A (10 min)
5:00¢ (15 min) Open Discussion
5:15¢ (15 mins) |Summary and Next Steps
a. Review Major Outcomes (F. MuHKarger)
b. Actions and Folloven Activities (E. Lindstrom, J. Newton)
c. Concluding Remarks (M. Visbeck)
5:30¢ Workshop Concludes
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IV.  Welcome + Charge for Meeting-. Muller-Karger,University of South Florida
A. RCN Context and Meeting Objectives
F. MullerKarger opened the meeting and explained the charge of
day. The goal of the meeting is to help find a way to move forw;
from OO19. The community will define priorities and integra
disciplines by bringing different groups together over thegterm.
He noted the importance of community leaders to volunteer to tal
initiative for selected priorities.
B. UN Decade on Ocean Science for Sustainable Development
(Updates)| M. Leinen, Scripps Institution of Oceanography
M. Leinen provided a summarof the
20182020 preparatory phase for the UN Decade ahiscussed the
hight S@St 3I21ta ARSYGAFASR® ¢KS Lh/ KI
begin communicating with the community about the decade and
developing basic plans starting January 2021. Téea® Decade will
serve as a framework for international collaboration and will rely on the
community to help develop specific activities. This should include input
from philanthropic societies and the private sector. People can start
getting involved by aending the Ocean Science Meeting 2020 town
halls, reviewing the science plan that will be released in April of 2020, and by proposing ideas
nationally and internationally. M. Leinen noted the importance of incorporating capacity
development initiatives ath early career scientists into the decade.
C. Discussion:
A question was askedror the draft coming out in April and the final plan presented in
June in Lisbon, will the comments still be integrated?
M. Leinen noted that they will do their best. M. Visbadso noted that there are
many more meetings that can be used to elevate ideas to community and fill the
framework, and that comments do not have to be submitted right away to be
integrated.
A question was askeds the capacity development plan on teeame timeline?
" M. Leinen confirmed it will be part of the implementation planvesll asthe
communications plan. The I0C wants the world to know that it is the UN Decade
of Ocean Science. It was also noted that the commusiteryaware of the fact
that most of the senior people in planning might not be active in doing research
at the endof decade. This indicates that it is really the decade of Early Career
individuals and IOC plans on incorporating members of that community into the
planning group.
V.  Briefing from The National Ecological Observatory Network (NEQON)Gulbransen, Batte#
T. Gulbransen provided a briefing on the National Ecological Observatory Network (NEON). NEON is an NSF
funded large facility project operated by Battelle Memorial Institute. NEON comprises terrestrial, aquatic,
atmospheric, and nmote sensing measurement infrastructure and cyberinfrastructure that
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deliver standardized, calibrated data to the scientific community throug
single, openly accessible data portal. NEON infrastructugedgraphically
distributedacross the United 8tes, including Alaska, Hawaii and Puerto Rif
and will generate data for ecological research oveBQayear period. In
summary, the NEON is a continensahle ecological observation network tha
collects and provides open access data and archival sarfipi 81 field sites
across the United States that characterize and quantify how our natig

ecosystems are changing. * g .

There has been dialogue among regional and global ocean observers on n ‘

to effectively bring together a coherent process of tracealdad( perhaps even standardized) ocean
observations and use these to understand, analyze and predict the state of the ocean. The NEON
presentation by T. Gulbransen was invited to provide insight into how interoperability was created for
ecosystem monitoringGuiding the efforts (under NSF funding) is a Science, Technology and Education
Advisory Committee, which provides strategic advice to Battelle, the NEON Principal Investigator (PI), and
NEON Project staff on the planning and operation of the NEON Privjearddition, there are 25 Technical
working groups consisting of volunteers. Keys to interoperability are the use of a controlled vocabulary,
varied ontological maps to express state and data, outreach and education to promote and build leaders
and a sintg portal that provides access to all of the information from NEBONS5 data products from
instruments and observers. These products, which may support understanding of one or more of the NEON
seven Grand Challenges and the related Key Questions, deowe doordinated sampling across
disciplines. The@bservatory design framework is driven by identified societal issues that then guide the
requirements decisions. The design framework uses a flow down process, wheraighdevel
requirements are parsed ia which phenomena to observe, what to measure, the scales of location and
time that are most important and the feasibility of making the measurements in a practical and consistent
manner. Overall, there are decisions on quality assurance, consistencygogfspes and instruments and

the degree of data FAIRness that should be core to the system from observations to products.

T. Gulbransen addressed parallels between NEON and ocean observing. He illustrated commonalities of the
NEON challenges and questiomih the societal considerations of the Framework for Ocean Observing
(FOO). NEON uses the fitness for use via the Traceability Framework. T. Gulbransen then drew parallels
between US I00S and NEON and identified 11 annual operational tactics in comesznarkh

Further develop a unified approach to ingest/standardize/publish biological data;

Build communities of practice around components of the observing system to provide

recommendations and guidelines for measuring & QAQC EOVs;

Sponsor community worksips to promote new data stewardship services and train data

practitioners;

Set criteria for regional certification and conduct regular reviews and audits to ensure

compliance with government data standards;

Implement the Data Management aif@bmmunications (DMAC) core capacity requirements with

IO0OS RAs and interagency partners through webinars and annual DMAC meetings;

Enable more standardized interdisciplinary and integrated products across regions;

Develop tools that integrate data acrosstworks and regions;

Promote 100S products and services;
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Represent IOOS on agency, interagency, and international committees leveraging I00S expertise
and investments to build capacity;
Continue cedevelopment of DMAC tools; and
Support outreach and edudah efforts in NOAA and the regions.
¢CKSNE INBE RAFTFSNBYyOSa |taz2z o0SGsSSy b9hb yR Lhh{ o
81 sites. Using the NEON model, T. Gulbransen suggested areas that would increase interoperability:
Featured dzOOSadaSa 2F dqaShadaNB 2y0Sz dzasS |G Ylye aolft
Incentivize interoperable outcomes via Contract/Grant Terms
Science Summit for large teams, coding, broader engagement
Centers of Excellence to bridge expertise
O&M continuance beyond grant or monitoring caamgn
Many of these may apply to the ocean communities and looking at what NEON has been able to do for
ecological sciences addressing complex issues may be a stimulus for increased dialogues in ocean research
about interoperability.
General Themes: Shortdhary Statements on OceanObs Priority Initiatives [AM SESSION]
A. Integrated Ocean ObservationsgCoastal to Global | S. Kim, KAIST
S. Kim provided an update from the Coastal to Global community.
PFOGSNI GKS AyYyAGALE 193 padidipSnsdng [Badsk G h C
focused on key efforts such as the expansion of the Essential Ocean
Variables (EOVs) with the integration of collocated sampling of
biological and biogeochemical parameters [e.g., Ocean Gliders
Boundary Ocean Observing Network (BOON)]. A seconceert
included capacity building and the opening 02620 PICESpring
School in Japan focused on coastal observations and analysis of
physical, biological, and biogeochemical variables. A third effort was
focused on predicting the Global Coastal Oce&nediction was
described as improving ocean sampling design, advancing data management, and improving
forecast skill with ocean modelling systems. This effort was initiated and discussed at the UN
Decade Regional Workshop in Venice, limlJanuar?02Q S. Kim described the community goals
for the meeting which included sharing-gioing observations, capacity building, and data services
from coastal toglobal scale The second goal included identifying the synergy of observations
which comes from usingcean modelling systems and theories.
B. Integrated Ocean ObservationsMultidisciplinary | M. Cronin, NOAA
M. Cronin providedan update from the multidisciplinary, integrated ocean observation
O2YYdzyAlGead ! FGSNI (KS ALY, kpdrtkipahtsardl Hedds ®odliked 8n thedi h OS |
ONBIFGA2Y 2F |y aLYyGSAINFXrdSR {daNFI OS hOSIyYy hoaSNE
GKS LINAYOALX S NBO2YYSYyRIGA2ya 6KAOK SYSNHSR ¥
GLYGSANY SR hOSlIYy hoaSNWAy3a {eadSvyay aSSaiy3
recommendations developed were: (1) Observation systems should be multipurpose and
multidisciplinary, (2) Data should be FAIR, open, and free, and (3) Communication among
stakeholders should be strengthened and new stakeholders engaged. M. Cronin described the
community goals for the meeting which included the identification of stakeholdetchampions
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for expansion of observations for muttisciplinary and multifunctional ISOOS. The second goal

AyOf dZRSR ARSYy(GATeAy3d NBtSOryd hOSkryhoaQmdop [/ 2Y)D
Recommendations and developing a roadmap of activities acrosdiffieeent communities (e.g.

weather, climate, carbon, biology and ecosystems). The final goal wasdalraft proposal for a

Task Team which would report to GOOS OOPC, IOCCP, and Biology & Ecosystem Panels. The
proposal included a terms of referencestlof potential membersl-2-year deliverables, and a

proposed budget.

Governance | T. Tanhua, GEOMAR

T. Tanhua emphasized the need to harmonize gaps and princij
improve learning, sharing, conflict resolution, and develop a netwq
of actors. Curreny, governance is very much in the middle of t
governance spectrum, and community discussions indicate t
regional governance and stakeholder communication is key.
Tanhua suggested the commissioning of a working group to deve
a revised governancgystem. The discussions should now focus
O2YYdzyAiie Sy3aFr3asSySyid FyR (GKS
it influences multilevel, polycentric systems. He emphasized that t
RCN discussion should be a continuation of engagement with the

community.

Interoperability | J. Pearlman, IEEE, FourBridges

J. Pearlman presented on Interoperability, as it was a major theme in the

0019 conference and was addressed by many breakout sessions.
Interoperability has many facets that go beyond the use of Best

Practies. The resulting message was that action should be taken. The
challenge moving forward is to tie together various aspects of
interoperability, involving the entire value chain (multidimensional).

For example, one of the elementzustdeal with interfacing systems of

platforms. Another facet relates to modeling. For modeling, a concept

was raised if it is possible to have a baseline or reference model outcome

that all modelers can test against in their application to oceans. Other

elements of importancénclude data quality, and training. J. Pearlman defined interoperability as

a characteristic of a product or system (whose interfaces are understood) to work with other

LINE RdzOGa 2N) agadSvyaoe ! tAad 2F STFT2NJlohal F2{ 247
G2N)] aK2L) 2y a9@2ft @Ay3a |yR {dzzaldlAyAy3d hOSIy .Sa
Ostend anchn OBP session was conducted at the India Regional Decade meeting in early January.
Capacity Development will evolve and make use of the IOC OceameT &lobal Academy (OTGA)

for web-based Interoperability training. An initial discussion about a possible Working Group on
Interoperability was conducted in Brussels in early Febru@he goals for this RCN meeting

included defining areas where improvadaroperability will have the greatest impact (for muilti

disciplinary efforts) and documenting benefits and impacts of a midtiplinary interoperability

working group.

AYLI O
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E. Data Integration with User Products | J. Hausman, NASA JPL
J. Hausman provided an update from the Data Integration for User
t NP RdzOG O2YYdzyAdedd wSO2YYSyRI{GAZ2YyaA
described how the science community can be made to understand
the longterm benefits of data stewardship and management.
Additionaly, it was noted that data providers should enhance the
quality of user products and be made interoperable. Efforts after
hOSlIyhoaQmgp AyOftdzZRS @2NlAYy3I GA0GK
Partners (ESIP) Marine Data Cluster and planning a workshop at the
: ESIP sumer meeting to strategize on how to better connect the
AYF2NXYIFGAOEa O2YYdzyAlGASa (2 (GKS &aOASyOS 02YYdzyA
determining funding agencies that can incentivize management and get low level centers to
distribute data and mige it more accessible.
F. Tech Infrastructure | B. Howe, University of Hawaii
B. Howe provided an update from the Technology infrastruct
O2YYdzyAtGegd ! FOSNI GKS AYyAGAL €
and leads focused on key efforts surroundinflART cables,
acoustics, and international working groups. Developments in SM
cables include an Indones@blebasedtsunami warning system,
partial funding of aNew Caledoni&/anuatu cable system, a cabl
industry SMART roundtable, and a JTF SMARTshapkplanned for W\
June 3, 2020 in Lisbon, Portugal. Acoustic developments inclu
ddzoYAaaAz2y 2F aCdzidza2NB ! NOiGAC SNIBAyY 3
NFRADEesign studies, a proposed INTAROS fetlowand a continuation of IQOE efforts. B.
Howe noted that litte progress had been made on the technology infrastructure international
working groups.

B. Howe described the community goals for the meeting which included the identification of
modeling, simulations, OSSEs, integration of science, cable reuse, armbettengagement of
governments, banks, NOAA, NSF, OSB, &8 r SMART cables. The second goal which focused
around acoustics included collecting information for a terms of reference for the Arctic Observing
Workshops. The third goal focused on idénhg a strategy forward for international working
group engagement.
G. Marine Debris | N. Maximenko, University of Hawaii
N. Maximenko provided an update from the Marine Debris community.
' FGSNI GKS AyAdGAFE 3JFGKSNAYy3a G hOSt
focused on a number of key efforts. The first effort includee
continuation of work with the G7 and G20, UNEP, and nalo
legislature with the marine debris community acting as experts and
reviewers. The second effort included building interdisciplinary science
via largegroup reviews of marine debris physics and remote sensing.
The third effort included developing infoation systems with GOGS
appointed representatives and building a presence in scientific and
engineering (SCOR, PICES, ICES, EU/TGML, |E&tf] stience teams
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(e.g., ESA & NASA Earth satellite missions). N. Maximenko described the community goals for t
meeting which included coordinating an observing system to assess the baseline and monitor
trends in response to measures (e.g. siagge plastic reduction, improved waste management,
production and recycling) planned during the UN Ocean Decade. Tdmmdseayoal included
planning the setup of data centers, repositories, and infrastructure, harmonization and
optimization of protocols, and use of best practices to facilitate interoperability among
stakeholders and with other Priority Initiatives. Final Igoavere the identification and
implementation of mature observational technologies (e.g., satellites and in situ sensors) to obtain
consistent global coverage and letegm monitoring as well as identifying sponsors and securing
funding.

HABs | C. AndersarScripps Institution of Oceanography

/| ® ! yYRSNE2Y NBLERNISR 2y Llaid hOSlyhad
successful proposal to create a comprehensive HAB observing and early
warning network in California under the sponsorship of the CA Ocean
Protection Council. Ten Imaging FlowCytobots (IR@H)e positioned

on piers and moorings. An IFCB is an imagifftpw instrument that
combines video and flow cytometric technology to capture high
resolution images for plankton identification (typically on the scale of
1micrometer). It also measures lohophyll fluorescence associated
AL . with each image. Since HABs are organism dependent, the ability of
IFCB to |dent|fy to genus and, in some cases, to species can contribute to HAB management.

The California IFCB network will serve as a prototype for ga@imnology and data management

strategies to other areas (Priorites #1 FNBY hhQmapod ! y2iKSNI aGdSLI A
resource for HAB data. This was proposed to NOAA recently. This would benefit from automation

of in situ observations and a woltkgp is planned on this subject later in the year in Sweden.

Another area needed for effective management is better modeling. There is a GlobalHAB Modeling

and Prediction Workshop planned for Glasgow in May 2020.

Looking forward to supporting HAB activitisgveral actions are envisioned which were raised at
the RCN workshop. Identify programs where HAB sensors can be integrated into existing platforms
and have real time data available. To leverage this and existing measurements, the linking of
observationsand models into an effective early warning framework is needed. This includes
funding opportunities in both areas and the expansion of alliances with key partners to provide a
sustained environment. An example could be the HABON (HAB observation netwibik)US.
Discussion:
A comment was providedN.a | E A Y Sdéqcriba of marine debris activities fit
into functions of the observing system that would be multidisciplinary.
J. White noted that a multidisciplinary observing system called for cobidibo
with funding agencies. The NAVY is very visibly absent from this conversation;
the community needs to get them excited again and consider them in breakout
sessions moving forward.
y Aquestionwasasked 2 ¢ OFyYy $S ONAYy3I 20KSNJ yI (A
the conversation?
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J. White answered that we need senior cabinet level leadership
to make ocean observations a priority in their topichl.
Leinen suggested the I0C as a forum to activate the Navy as
they are all governmental representatives.

M. Visbeck nted that other stakeholders, such as the private sector, need to be

discussing ocean observations. It could be amazing if shipping vessels had

sensors that provided researchers with data. It is important to bring all the
stakeholders into the conservatiand mobilize them.

y  T. Gulbransen asked how to improve marketing and storytelling.

A suggestion to improve this community wide gap included the
development elevator talks and integrated stories.

y  T. Tanhua responded to M. Visbeadtsnment. We have to work with
other nations to find ways to make a marine research application
framework and have it operate in various countries.

y  H. Sagen commented that the US Office of Naval Research (ONR) has
had many years of collaboration with
Scipps in the US and doing acoustics in
the Arctic. How can we propose further
collaboration for the Arctic? Arctic
research and observations are strongly
dependent on the funding and
development of an acoustic system. It is
vital to synchronize funding wtt can be
4 done with ONR. Funders in the US,
Norway, Europe need to come together and discuss real collaboration

options.

y M. Visbeck noted another important set of actetstizens. They want
to engage in a productive way. We need to engage citizens and
cdleagues by developing global technology that is simple to use and
can help those individuals partake. Lowast sensing and other
emerging technologies can help with this.

Yy Wod bSgiz2y NB&LRY RGuBstion an miadetin drfid 6 NI y &4 S
noted the importance of citizens/end users. The 100S system has
emphasized working and connecting with users, providing quotes from
fishers, city planners, etc. Stories and quotes from these collaborations
have been published othe 100S website and these make a huge
difference when advocating.

y A question was asked regarding stakeholde¥MO will be
restructuring and want to have a more senAsgented approach. Will
the 10C adjust to that?

M. Visbeck noted there is a proceskhere is a very strong
partnership between 1I0C and WMO and there are a lot of
ocean observing committees vital to WMO missions which are
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also part of the I0C. We need to be actively participating in
that dialogue and identify other partnerships that wdukally

help us.

T. Tanhua also responded that in the reform process, FAO is a
partner we should reach out to.

M. Leinen commented that the executive planning group has
been highlighting the need to I0C for partnerships. It is also
important to consider e open data issue. They would like to
see something developed for ocean data that has incentives
built into it as WMO is restructured.

VII. Preparing for Breakouts: Breakout Outline, Goals and Introductions
A. Goal of the sessions | M. Visbeck, GEOMAR and Elstriom, Saildrone
M. Visbeck and ELindstrom introducedthe five, overarching
breakout sessions and the associated goals. E. Lindstrom noted
that resources migrate towards the best organized and most
executable plans that have demonstrable impact. Vit amount
of competition in the community, just going to DC with lofty words
R2SayQli 62N] o ¢SaltAY2yAaSa |yR 2GKS
FNB QAGEE F2NJ +Fy 2NBHFYAT SR | LILINE |
ONBIF {Flradoe 2SS ySSR G2 adawd#l OS Ay’
move it up the system to create a GOOS that is more than just the
sum of its moving parts. M. Visbeck noted that now is the time to benefit from lofty words and
turn it into action. The system is looking for concrete plans and ideas which suppegtdtion
and not just serve your own purpose.
VIIl.  Breakout Sessions: Report Out + Discussion in Plenary [AM SESSION]
A. Impacts & Applications
F. MullerKarger reported on the outcomes of the Impacts and Applications breakout session. The
report out template asked the session participants to develop specific plans and coordination
needs for the subtopics within the session organization. Theopih milestone identified for
Marine Debrisvas the creation of a catalog global marine debris observations (regional to global).
This catalog would encourage the finding the linkages between different marine debris
organizations/programsi.e. EMODnet, NOA Marine Debris, GOOS, US 100S, others). The POC
for this milestone action is N. Maximenko. The subtopic milestone identifield A@svas finding
the linkages with  different HABs organizations, programs, and observers
(GlobalHABs/IOC/FAO/IOCCG/COCLIMig) POCs for this milestong
action are C. Anderson, Moustahfid and D. Turk.
B. Ocean Observing Systems
Participants discussed gaps, primarily the idea that as a communi
ySSR G2 aaiy3d FNRY GKS alyYS &
the ocean to every stakeholder/user in a language that resonates wg
them. This can be accomplished by getting in touch with scie ¢
communicators and social scientists, creating a pitch team that incl
these communicators as well as scientists, and engagakgisolders

($2)
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to understand how these initiatives will affect them. M. Leinen and E. Lindstrom are the proposed
leaders of this action. Participants also offered some specific actions around the surface ocean
observing system identify a task team, pitch #t idea to GOOS and across disciplines (biology,
chemistry, and physics). A process study was suggested to inform observing system design related
to the Southern and Surface Ocean, to be led by S. Gille. This study should look at issues including
scalingcoverage, and platform interoperability. Other participants spoke to the value of academia
YR AYRdzZAGNE O2yySOiGAzyad ¢KSAS 3IAINRBdAzZIA R2y Qi
as partners. Vessels of Opportunity was suggested as an examplerp&thers remarked that
research proposals should always include dgatd communicationsomponents.

Technology & Interoperability

B. Howe and C. Schmaus reported on the first technology and interoperability session. The session
attendees addressed spéiciareas and technologies reflecting the breakout participant interests.
These included the smart cable initiative, acoustic monitoring in the arctic, marine renewable
energy for observing systems, and interoperability.

SMART Cables:

The smart cable initiative is focused on building a global constituency for use and interoperability
of seabed communication cables for ocean observation. In moving forward, they plan to hold
meetings, to work with the world technical standards associatidth the goal of getting a
resolution proposed at an international assembly. The interactions include various ministries in
some governments, developmen : i RS

banks (funding), research ang ‘
education networks (moral support)
There isconsideration of writinga
white paper on cable reuse. |
support of all these activities, there i
a need to understand the benefits anc_
impacts of smart cable observation
Thus, there is a need for modeling an§
operational simulations for smart]
cables.

Multipurpose Acoustics iArctic:
Acoustics in the Arctic provide a wide range of ecological and physical information including
undersea measurement of physical conditions, positioning, noise monitoring, etc. There is a need
to set up working groups to exploand specifyacousticand energy requirementfor different

classes of Arctic services. The initial work can be in observation demonstrations and the expansion
of modeling and OSSEs that address the Arctic environment.

Marine Renewable Energy:

The Water Power Technologies Office at the Department of Energy is launching the DEVELOP
(design and build) Competition of tli@cean Observing Prizea prize that challenges innovators

to pair marine renewable energy with ocean observing technolpdlgis summer. This prize
specifically focuses on technology redev to end users of ocean observiagd aims to provide
commercialization pathways for competitors following the conclusion of the prize. In support of
this prize and thePowering the Blue Economy Initiativihe Water Power Technologies Office



https://americanmadechallenges.org/oceanobserving/
https://www.energy.gov/eere/water/powering-blue-economy-exploring-opportunities-marine-renewable-energy-maritime-markets
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will host a special session at the IEEE Oceans Fall 2020 conference. They will also stay engaged with
hOSFyhoaQmaop OGABGAGASAD

Interoperability:

As new sensors and technologies become available, best practices and standards should become
available for their calibration, operations and interfaces with platforms and dgtesitories. This

work can be provided to the ocean observing community throughttbean Best Practices System
Governance & Engagement

T. Tanhua reported on the breakout session for governance andgengznt. The group identified

four subtopics at the first stage of governance systems and discussed potential for integration. The
first subtopic, governance, involves the need to map the current ocean observing government
system to realize changes. POGQ@ ktarted and GOOS may work with them on furthering the
initiative. The economic value of a wélihctioning observing system on a basin scale should be
considered. Participants identified the second subtopic as capacity development. A draft
prospectus hapeen circulated and the plan is to finalize that draft into a white paper on how to
engage different actors and create synergies. The community building and partnerships subtopic
discussion identified some best practices in building partnerships and tio¢edeed to develop

more. It would be valuable to examine the idea of a Collective Impact Organization and how it
would look in the ocean observing world. Perhaps initiate a task team to look at these kinds of
things. The final subtopic identified was tlidue economy. The whole value chain of ocean
observing should be mapped to put in this context. It was recommended to develop a business
case and build a repository of examples and case studies. Other ideas not grouped into subtopics
included creation ofan ocean reward system and having a group look at funding of ocean
observing systems through means other than traditional science funding.

Data Management, Products, and Interoperability

C. Gentemann and A. Waite reported the data management, produet and interoperability

session. The group noted that everything we do is to enable transformative science, underpinning
almost every other group at this meeting. Several different subtopics were discussed and a strategy
for formalizing initiatives was delgped. In the subtopics, many of the same issues were
encountered, and development of best practices through production of infographic/document,

and training via training camps, summer schools, and networking international consortiums were
considered as path forward. The strategies for action for formalizing initiatives includézlia

point plan designed to move all sub areas forward in substantial and consistent fashion and
identifying linkages that are goings

to enable interdisciplinary scienc
in the rext decade. It was noted
that reducing obstacles to getting
data where it needs to be and in the
right format. It is key to organize
communities into data informatics
communities, policy communities$
funders, etc. ¢ making some of @&
those types of data managent
systems mandatory from the



http://www.oceanbestpractices.org/
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funders. Data management should have their own budget line wittgrproject There are actions

to get data transferred between scientists and data scientists; map the system in how data flows

and identify pinch points; maind people that utility of data can be harnessed as proof of impact;

improve academic culture (some systems in Europe and elsewhere encourage setting up proper
data systems from the get go).
F. {LR2yaz2Nna CSSRol O1Y
C. McLean noted that everyone is inspireg ideas of marketing, finding sponsors,
associating names with leadership of groups. The approach is a successful way to move
forward and C. McLean noted that regional workshops are nowhere near this strategic.
Here, we are looking at how you get therienfortant). He also highlighted that at a
decadal level, it is important to push a little more aggressively on data. Requiring the
deposition of data and tying it to financial assistance awards from funding agencies can
be a strategic move. Overall, themmmunity needs to change academic culture a little
and consider how we translate the latest additions as well as bridging successful ideas to
sustainable mechanisms.
E. Lindstrom commented that the Framework for Ocean Observing was completed about
10 years ago. It is a great guide with common
language about the system, but at the time
this outcome was envisioned too soon to
have an actual definition of a global ocean
observing system. The community needs to
develop a complete definition of the
capabilities and functions of such a global
aeaidisSvyo ¢Sy @SIFNR I GSNE
perfectly crystatclear definition of what
GSQNB GNEBAY3I G2 YIylF3aSo |
of the subbullets need to reallynust flow
down from a precise definition of what is in the system. We, as a community, are
struggling with and need to come to grips with it soon.

" T. Gulbransen noted that some community members see GOOS as a platform,
not a system that is delineated with boundaries. It was noted that if making a
system, we need to first pick clients/stakeholders/end users.

J. Pearlman added that no uniform, consistent request for capabilities (sensors,
platforms, etc.) has come from the mwonunity that can allow for mass
production and lower costs. We need feedback from industry in this respect.
a® +Aa0S01 y2GSR GKIFG @KIFG ¢-td&0 ovefaichkingy 3 | F 4 ¢
recommendations. He asked if there was something that brings gether or connects
us all, that would be attractive to a funder.
C. Gentemann noted that interoperability and open science is a theme that
comes across. Other commenters noted that an ocean observing integrated
system is a big idea to get behind. A. Waitged that the UN has made huge
efforts to connect with communities. The community needs to get these agenda
points to workshops more clearly. We need to step up to a regional scale and
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match that UN scaling so we can have a proper conversation with thara
volunteer system.
J. White commented that a part of engagement that has been discussed is with resource
funders. Many funders/sponsors look at ocean observing as a resdakamn business.
Meteorological funding is an operatiofsiven business. Is important to think about
this in crafting and impacting decision makers who are also funders. He also asked when
the community looks at building a collective impact organization, what are the types of
partnerships needednd whohas been successful lminging in industries and other
sponsors/stakeholders.

¢d ¢l yKdzZh y2G64SR GKIG ¢S aK2dZ R 6S t221Ay3

and turning that into best practices approaches.
General Themes: Short Plenary Statements on OceanObs Priority Initiatives [PM SESSION]

A. Blue Economy | R. Rayner

R. Rayner provided an update on the Blue Economy developments. Over

the last few years, theommunity hagleveloped a good understanding

of the scaleof blue economies at global and national levels. Neg/

needto understand, articulate, and value how olpgations will support

that. We need to bring together disciplines/connections for impact;

develop standardized methods for mapping the value chain; create a

repository to capture the resulting case studies, and we have made good

progress on all three itemsWe have had quite a lot of individual

workshops/meetings about valuation in different disciplines. Initiatives

are ongoing about mapping the value chain and standardizing
approaches to that purpos®ECD iabout to launch a substantial survey on thigpic. We have
scoped out what a catalog might look like, and what support, and engagement woulduslltmv
build a prototype.

B. Powering OceanObs | C. Schmaus, DOE

%

C

/| ® {OKYl dza LINRPGARSR |y dzZJRIGS { 5SLJ N
Water Power Technologies Office and thé&lowering the Blue
Economy Initiative specifically, activities related to th@®cean
Observing Prizel & hOSlFyhoaQmdp yR I hOSI ya

Conference in Seattle, NREL/PNNL presented an article ent
¢Enabling Power at Sea: Opportunities for Expanded Oc
Observations through Marine Rewable Energy Integratignc D N
et al. 2019]. In October 2019, WPTO opened @w=an Observing
Prize a challenge to pair marine renewable energy with oce
observing platforms, across/é themes: unmanned/uncrewed vehicles; buoys, floats, and tags;
underwater communications; extreme environments; and blue sea ideas. The DISCOVER
(concept/ideation) phase closed on February 12, 2020 and the DEVELOP (design and build) phase
will be focusedon one theme. PNNL/NREL explored five use cases of powering various ocean
observing devices with marine energy. C. Schmaus described the community goals for the meeting
which included continued strengthening of the tie between the marine energy and ocean



https://www.energy.gov/eere/water/powering-blue-economy-exploring-opportunities-marine-renewable-energy-maritime-markets
https://www.energy.gov/eere/water/powering-blue-economy-exploring-opportunities-marine-renewable-energy-maritime-markets
https://americanmadechallenges.org/oceanobserving/
https://americanmadechallenges.org/oceanobserving/
https://www.nrel.gov/docs/fy20osti/74459.pdf
https://www.nrel.gov/docs/fy20osti/74459.pdf
https://americanmadechallenges.org/oceanobserving/
https://americanmadechallenges.org/oceanobserving/
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observing community, identifying high potential, neéarm areas of collaboration, and envisioning
the future ocean observations without energy constraints.

C. Deep Ocean | P. Heimbach, University of Texas, Austin
P. Heimbach explained that the Deep Ocean ObservirafeS§y

(DOOS) is a project within GOOS that observes deep ocean effectively.
The science of why this project is needed is clear, and pointed to the
I 2YYdzy A& 2KAGS t 1 LISNI FNRVnehaDSIFyYy ho:
2019. Since 0019, there have been contributions to the UN Decade
at a global scale through four goals: extend capacities to global scale,
improve standardization of data, facilitate partnerships, and focus on
observations needed for improving/developing ocean modeling for
predictive capabilities. P. Heimbach also noted the NSF Accelnet
iDOOS proposal to address grand challenges in science and observing
deep ocean is very important. Four themes have been idedtifunderstanding requirements
needed for models/platforms and how they can communicate better; FAIR data; interoperability;
and stakeholder uses. P. Heimbach commented this is an appropriate and timely endeavor.
D. Ecosystems and Biodiversity | M. EstesASA Ecological Forecasting & Biodiversity
M. Estes provided an update from the Ecosystems and Biodiversity
O2YYdzyAl & o Y hOSIyhoaaQmps 0KS
recommendations to advance plans for a global observing system
that integratesbiology, biodiversity, physical and biogeochemical
observation; implement available technologies now to quantify,
explain and forecast biodiversity changes; and support IOC, GEO and
national programs to identify information requirements to guide
ocean obsrving. To support these recommendations, several
actions are underway through the following efforts: create a
manuscript documenting needs, priorities and implementation
plans; advance existing networks that integrate animal movement with other infoomat
identify hotspots; align ©NA with other approaches, apply acoustic technologies to evaluate
health and biodiversity of reef systems; characterize plankton communities, and deep sea
ecosystems; and identify regional networks to serve as hubs fdeimgntation.

The manuscript is focused on lessons learned from the OceanObs19 conference with the target
22dzNy I+t bl GdzZNB / 2YYdzyAOFiA2yaéd ¢KS odz | 2F GK
needs and will build on the O019 community white paperRecommendations will include

research that needs to be done to support ongoing development of the integrated monitoring

system, including scientific research to improve understanding which will lead to new
opportunities for adaptation and policy advipis applications research. This should include both

in situ and recommendatiorfer future satellite missions and then link these data as applicable to

our priorities. M. Estes noted that the goal for tireeeting igo refine the list of actionable pridy
recommendations and develop a plan to linkséa flux and biological observations.


https://www.frontiersin.org/articles/10.3389/fmars.2019.00241/full
https://www.frontiersin.org/articles/10.3389/fmars.2019.00241/full
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E. Open Data Science | Gentemann, Farallomnstitute
C. Gentemann provided an update from the Open Data Science
O2YYdzyAtGed ! FOSNI G§KS A yparticipants and I § K S N
leads focused on a number of key efforts. The first major effort included
a 2019ACCESS A.4all which aims at providing support to existing
widely used open source tools atiliraries. Itis important to provide
software management planso that work completed is sustainable,
documented, and reproducible. The second effort is the continuation of
working with NASA, NOAA, and lawmakers around open data. The last
effort is the publication on Open Data Science @areanography.C.
Gentemanndescribed the community goals for the meeting include
discussion of overarching themes such as Open Data Science, interoperability, and Cloud
Computing, understanding barriers in communities, technology, and funding, and the integration
of OceanObs effogt with open science platforms.
F. Capacity Development | A. Valau®rton, TheOcean Foundation and B. Arbic, University of
Michigan
A. ValaurOrton provided an update on the Capacity Developmg
AYAGALIGA@Sad | FGSNI hOSHyhoagm
priorities and establishing funding for capacity development during
decade of ocean science. Priorities include working on the in
hOSIyhoaQmd NBO2YYSyRLI (ohazominunityN
of practice, align efforts with community needsdarealities, and create
venues and opportunities for dialogue about capacity development
prospectus has been developed outlining a strategy for the commury
the first draft will be presented at an upcoming Town Hall at Oce
{ OASy O0Sa 6 CSb HaWwil pravidetali Sppottuhity for
community feedback. Following initial feedback, the prospectus will be presented at the UN Ocean
/| 2y FSNBYyOS o6WwdzyS Wuno FyR RSTAGSNI GKS O2yaSyadz
as aim to have an initipledge of funding announced. The prospectus will contain a Google survey
to collect feedback on the draft being presented at the Ocean Science Meeting so that a second
draft can be delivered at the conference in June.
G. Community Building/Ocean Partnerghs | J. White, Consortium for Ocean Leadership
J. White provided an update on community building and partnership
FOGABGAGASE F2ft26Ay3 hOSlIyhoaQmapd !
hOSIty {OASYyOS aSSiGtAy3a Hnund ¢KS as
AYLI OG 2NBFYATFGA2YE QredtipR doés2ie |
include. The following discussion points will be addressed: matching and
examining needs and priorities, showing funders/resource sponsors the
community priorities, and identifying engagement opportunities with
resource funders. A colldee impact organization would address
; scientific needs, economic analyses & expertise, priorities, best practices,
YR SyYyR dzaSNJ LI NIy SNBRKALA® W 2KAGS y2GSR GKI @
sustain ocean observing and determine tygsctices through the examination of scientific needs,
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identification of community priorities and best practices, and enhancement of partnerships and
identification of new stakeholders/end users.
H. Modeling and Assimilation | S. Akella, NASA

Discussion:
ao
0S
effort since, so is that something we can see as a major initiative, to have coordinated
effort?

Wo

the WMO is considered a collective impact organization.

S. Akella reminded the participants that one of the important things
agreed upon was to organize workshops/meetings. These sessions help
us connect models and observations, for example, the cake
biogeochemicabbservations that need to be gathered ansksanilated

into models. It would be useful to connect the Ocean Predict and
OceanObs Communities and synthesize best practices and
interoperability requirements.

’

AYT2NNAYI 6KI

C. Anderson noted that we need to engage with stakeholders to deterthae

+A406S01 O02YYSyidSR 32Ay3a Ayd2 hOSlldhoaQnao
I 322R 20aSNBAy3 aecadasSy ¢

NAIKG adsSLa FyR KFE@S | FSSRol O] LINROSaa

requirements;it is a give and take. This kind of collaborationmgortant in
observingsystems, foexample doing west coast reanalysis to get the modeling
community on boad with the observational community helps with fully
integrating the system.

A. Waite noted that for engaging with industry, they are bringing the Economist
Ocean Summit to Halifax, Canada. One of white papers frosutmenit iscalled

the Digital Ocean tich is a completely industry driven initiative. This could be
an opportunity to fund researchlf anyone is interested in helping with the
efforts surrounding the summit, please reach out to A. Waite. The business
community is up front and center the conversation, and we need wélought

out conversation with industry.

M. Smit noted that one of the conditions of thd
project is to contribute to building a cluster
specifically to identify ways to buitdedits bysharing
data with the regional comomity. The Canadian
community has been proactive with the open shari
of data. 4
2 KAGS alSR lFo2dzi aO2ft ]

M. Visbeck noted that for meteorologists, man i
would sayyes. The WMO is trying to embrace oceans/oceanography to provide
services and look dhe nextset of capabilities.

T. Tanhua added that WMO has more of a regulatory framework than any
collective impact organization would have.

2 NH
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X.  Breakout Sessions [Parifzants broke out into separate rooms for the PM Sessions]

XI.  Breakout Sessions Report Out + Discussion [PM SESSIONS]

A.

Impacts & Applications

F. MullerKarger reported on the outcomes of part two of the Impacts and Applications breakout
session. The report out template asked the session participants to find commonalities,
cooperation, and areas of integration within the subtopic milestones awtlbp actionable items

which could be achieved with@&12-month timeframe. The first integrated action item identified

was mapping ocean hazards and ocean uses in collaboration with ESRI. The initial resources
needed would be student and postdoctoral fqut, a pilot project, and ESRI engagement. The
POC for this action is Frank Mulléarger. The second integrated action item identified was
developing an integrated observing systene.(ISOOS) for elmcated observations, joint data
management, and intpretation. The g, I
initial resources needed would be workint
group support to engage with the Surfac
Ocean Observations planning meeting
The POC for this action is the Marin
Ecology Working Group which included M
Estes and G. Canonico. The thi
integrated action item was to converg
technology development across topicf
(example DOGBmics). The initial
resources needed and POC are to |
determined. The fourth integrated action item was cataloging impacts of debris on protected
species (via debris info ggs). The initial resources needed and POC are to be determined. The
fifth and final integrated action item identified was to synthesize recommendations of the 0019
community white papers and OceanObs RCN meetings to map to the Decade of Ocean Science for
Sustainability. The initial resources needed would be $500K for an expert synthesis group. The POC
for this action is to be determined.

Ocean Observing Systems

M. Roughan reported on the second set of observing
recommendations. The first sttbpic idenified was the coastal to
global continuum. Participants recommended long term sustained
observations (map of spatial and tempocalverage bfeOV EBV)
starting with the North Pacific. This action was assigned to J. Barth
and S. Kim. The second subtofited was 1ISOOS. M. Cronin will
create a proposal for a task team to GOOS (joint panel), requesting
feedback from the community. She will also author a paper on

, water, energy, heat, and momentum for the March Special Issue of
Frontiers, due September 0020. Under the deep ocean subtopic, P. Heimbach and L. Levin were
proposed to investigate how to leverage existing effortsg( TPOS2020). This will include
coordination with OceaiModelers¢ OSE/OSSE and surveying existing data portals on deep ocean
needs. Requirement setting, FAIR data, Demonstration sites, stakeholder use cases will be
leveraged as well. Under the ecosystem and biodiversity subtopic, it was proposed that M. Estes
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would lead a paper, including satellite remote sensing (SRS), on newsradtchange. This would
require around a $25K investment. M. Estes also was assigned to lead a workshop that would
inventory existing infrastructure, including platforms and Ships of Opportunity, to enhance our
observing systeriBVs andolocation of asss. This task would also require an investment of-$25
50K. M. Roughan was assigned to lead fisheries observing initiatives and M. McCammon was
assigned to lead Arctic/polar initiatives. B. Howe was proposed to lead acoustics observing
initiatives. Under tle omics/eDNA subtopic, it was proposed that a working group should be
identified to scale up current biological observing. K. Goodwin was proposed to lead this team.
Under the economics subtopic, it was proposed that JPL and others could articulate the
operational value of GOOS. This would require a 830K investment. Under the satellite remote
sensing subtopic, it was proposed that GOOS would lead an inventory of their assets. The final
subtopic was data warehousing. It was proposed that A. Fischedvead an initiative to expand
JCOMMOPS and create a database that would be a guide to all other databases, observing systems,
and best practices.

Technology & Interoperability

B. Howe and C. Schmaus reported on the second session of technology and interoperability. For
autonomous systems, there is a community white paper which will be issued soon in Frontier in
Marine Science by C. Whigt al. There are strong recommendatiofr the next five to ten years
relating to technology and interoperability. The first step is to Identify enabling technologies,
starting with geolocation. IEEE will help disseminate current work in geolocation to new
stakeholders and to set a frameworkgwedence for sharing information about other enabling
technologies (eventually: autonomy) contact: C. Whitt.

For SMART cables, there is an essential need to make observations relevant for everyone. The
SMART cables community needs to support NOAA an@ 8OCS YLK aA & 2y Gadzyl YA
storm surge for the UN Decade of Ocean Sciences for Sustainability and plans include meeting
attendance and patrticipation in major events (Lisbon, WTSA, AGU Town Hall) contact: B. Howe/JTF
and Governance Group from thesent.

To make progress for technology advances for an Integrated /Sgtitem, therds a need to
communicate boththe difficultiesand importance of this work. To create an Integrated Arctic
System, starby raising difficulties and sharing importaneeund polar acoustics. We need to
work with other ocean observing systems to share lessons learned and best practices. The next
steps are participation in international meetingsAntarctic and Southern Ocean Forum; Arctic
Observing Summit already scheed. contact: H. Sagen and others will attend to discuss these
challenges.

For MarineEnergy, theébreakout participants will help to disseminate information, particularly at

the International Conference on Ocean Energy which is scheduled for May in gtashidC. A

much larger scale effort (outsidel® months) is to have a catalog of what ocean observations are
needed across the board and what technologies exist to address OceanObs needs. This can
eventually help sponsors with knowing what to fund. Fos there needs to be coordination with

the Ocean Observing Systems and the Ocean Partnership groups to generate additional
applications and opportunities like the Ocean Observing Prize. contact: for marine energy: J.
Garson & C. Schmaus at DOE.
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D. Governance& Engagement
The governance and engagement group reported on new ideas related to commonalities,
cooperation, and integration that were generated during their session. Under the integration
recommendations, it was proposed that J. Peariman would lead an interopeyatliking group.
B. McKenziewas assigned to
promote a Shigf-Opportunity
Programme (SOOP) workin
group, to integrate the Ship
Observation Team
Volunteer Observing Ship{
(VOS) and SOOP networks.
Juniper was suggested as
lead to develop an ofesving
system in response to climatg
engineering and adaptation
needs. Under the independent actions, it was proposed that J. White would lead development of
best practices for end user engagement. For advocacy efforts, it was proposed that GEO Blue
Planetwould help promote the benefits of an observing system by bringing together a group to
implement means and methods.
E. Data Management, Products, and Interoperability

C. Gentemann and A. Waite reported on the following integrated actions for the 6oyl K & Q
time span:

Guidance document (checklist) for funding agencies

Initial Resources Needed: Certified Data Repository
Identified Champion/contact: A. Benson
Define core competencies in ocean data science that are necessary for graduate
training.

Initial Resources Needed: Ocean Best Practices System (student component)
Identified Champion/contact: M. Smit and A. Waite
Build a bridge between technology and science
Initial Resources Needed: many small steps
Identified Champion/contact: S. Akella and M. Smit
F. Discussion:
9 [AYRAGNRY y2GSR GKIG AG Aa @aGart G2 1SSUI
a cochair for the National Academies of Science workshop team, an opportunity to keep
the momentum up is the sustained ocean observing workshop whictinig péanned for
early fall of 2020. The workshop will be similar to the size of this RCN meeting. The secret
sauce is to get people to present posters and information that can be part of a report to
be presented to the government or internationally.
F. Muller-Karger noted that it would be good to come up with a cohesive idea to unify the
various threads of these different discussions. How do you organize an observing system
that includes animals? Is there something that we can propose that can really brin
several of these ideas together?
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T. Tanhua mentioned that a lot of concepts should connect with organizations
which are not represented in this room. Waustbe very careful, do outreach,
YR 4SS ¢KIGiQa GKSNB®
3 F.MulleeY NBESNJ y2iSR GKFG GKS gK2fS 02YYdzyAl
we need to represent their needs moving forward.
/| ® DSyGaSYlyy y2iSR GKIFIG +F 20 2F (GKS a0ASyc(
decades of open data policies that have alloweskarchers to work together. Something
to note which is 1S _—0
coming in the next
decade is the
concept of open -
data science which g
encompasses
interoperability,
brings scientists
together and allows
them to be more
open about their
science, brings the whole comumity forward, and provides a chance for oceanography
to lead the science community.
" F. MullerKarger noted that we should have a concrete action to help this
happen.
2 J. White mentioned that in the US, there is legislation that should embrace this
concef.
C. Gentemann agreed and noted that this discuseieds toinclude the
international community.
F. MullerKarger noted that the potential intermediate OceanObs meeting
(South Africa in 2024ouldbe useful for this cause.
A comment wagrovided to have an action item on defining best practices and
standards.
Summary and Next Steps
¢tKS hOSlIyhoaomep /2yFSNBYyOS 2F {SLIWSYOGSNI wnmdp ol a |
visioning the next ten years. The organizers grouped achiiti® daily themes of information, innovation
and integration, which allowed addressing the board array of ocean activities within a coherent framework.
The Conference Statemergflected the key points highlighted during the conference. The challenge in the
months (and possibly years) followg the conference is to integrate the diverse activities of the ocean
research and application communities into focused efforts which can create changes in the way we do
business.

tKS GaO2y@P@SNHSY OS¢ SFF2NIlia ¢SNB & [Nowi®rR018)awkh thé 2 v i K &
FANRG 2F o6KIGd Aa SELISOGSR G2 6S F aSNASaE 2F QANIdz
committee and leads of the breakout and special sessions. In this meeting, the teams reviewed their
activities and goals. Thset the foundation for the February 2020 RCN meeting in San Diego. The February

2020 RCN meeting was structured to encourage dialogue and clear definition of next steps. This was


http://www.oceanobs19.net/wp-content/uploads/2019/09/OO19-Conference-Statement_online.pdf
http://www.oceanobs19.net/wp-content/uploads/2019/09/OO19-Conference-Statement_online.pdf
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successful. In onday,the meeting could address only a subset of thelOgeh 6 a Qmd G KSYSa | yR 3
(SeeAppendix2F 2 NJ £ A&l 2F |t h OS FiyelB@akdaSessiohb e vrgahiyer fori A 2 y & (
the community during the RCN meeting. Each of the breakouts defined specific actions and identified leads

to carry these forward. Some of these actions are substantive new directions, and some are expansions of
current efforts.

Three major themes emerged from the February 2026a@Obs RCN meeting;

1. Expansion of coordinated observing systems and global scale measurements relevant to a Global
Ocean Observing System. Some of these are the Deep Ocean Observing Systace Ocean
Observing Systenteabedmapping, a HABs Initiative and Smart Cables and integration across
parallel observing capabilities (e.g. VOS, SOT and SOOP, all ship observing efforts). There are some
that have not yet fully emerged such as a caoated global efforfor biologicalobservations.

2. Crosscutting efforts that underpin ocean observing across the value chain from observations to
applications and policy. Examples of there are data management, interoperability, community
building, best pactices, open science/open access and capacity development.

3. Resources, the blue economy and the need for expanding collaboration #weosseanresearch
community and engagement with industry, sponsors and policy organizations.

The RCN meeting was sassful in furthering the dialog within the community. It produced specific actions
with assigned leads in areas covered at the meegiwpAppendix 3for list of action3.

One of the major issues raised during t
discussions aregpartnerships. There were
many examples where partnerships ar§,
happening in a successful manner: acrol
international organizations (e.g. IOC a
WMO), across research and the privaf
sector (e.g. maritime operatoys with
research science and citizen saenand
across national funding agencies. Furth
efforts are needed as the ocean communif
takes a global perspective.

¢CKSNB NB &aiGAff 3JFHLA Ay | RRNBaary3d SELISOGIGAZ2YyE A
2dzi 02YSa 2F (KS hé FHe Dieandiss REN i Rtehptigs giddage these gaps and
focus on a process where members of the community become engaged to fill these expectations.

wSTtSOlAYy3a 2y GKAa FTNRY | RSOFRS 323 ad £Aa06S01 C
hope that an outcome would be informing what a good observing system looks like. These efforts for
organization are a continuing process that is ongoing. C. McLean noted that at a decadal level, it is
important to push aggressively on data, its availabititygd openness.

Overall, the OceanObs RCN is attempting to change the academic culture of the community, considering
how we translate expectations into actions and sustainable implementation mechanisms. Participants
recognized that major international ocean research dffareed to better link research and operations,
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such as for example support agreements such as UN Agenda 2030 (the UN Sustainable Development Goals).
OceanObs RCN seeks to facilitate consensus for paths to operationalizing research.

The participants recodgred that the successful outcomes of this meeting are another step in shaping the
research for the next decade.

The present national and international COMI® pandemic has placed a substantial burden on the
traditional forms of communication in the sciem and operational communities. The OceanObs RCN will
continue to help the community to organize itself and define priorities for implementation. Further
OceanObs RCN meetings are anticipated in 2020 and another RCN meeting on the topic is being planned
for December 2020 immediately prior to the AGU meeting in San Francisco. The organizers of the OceanObs
RCN will continue moving this process forward under whatever conditions are presented.
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APPENDIX 20ceanOb&9 Session Recommendations

h OS | y hEreakowt Gession

Key Recommendations

A Sustainable, FEorPurpose
Ocean Observing System:
Responding to User Needs

Feedback processes with identified users and resource stakeholders are needd
from the beginning andshould be reviewed on an ongoing basis to identify what
fit-for-purpose for users and societal benefit (and to adjust as needed).

Case studies can highlight the value of ocean observing information products §
nations will want to conmit to sustained ocean observing activities.

Take into account existing pieces, commitments and regulations for developing
for-purpose ocean observing system.

'y hOSty 2F 51
in Marine Extreme Events and
Hazards

Bring in core missiostakeholders earlier on in the development of research and
technology so that we are developing around needs and, in tandem, providing
necessary communication and education from the onset.

The architecture of ocean observatiolsshanging. Be moredaptive to changing
technology and focus efforts on transitional systems while maintaining data rec
Research to operations transitions are key in developing systems with broad
reaching impacts and societanefits andshould be a focus from the onisef
research questions to support issues and needs on multiple scales.

Arctic Observing Systems

By 2029 the Arctic should prominently demonstrate it has a fully developed,
implemented and sustained ocean observing system that meatsa minimum,
earth system prediction needsbut also meets other critical Arctic societal benef
Development of an Arctic node or regional alliance under the umbrella of a glof
observing framework such as GOOS should be given serious consideration by
Arcticcommunity.

Arctic observing planning and implementation should draw on the principles-of
production, cedesigh and cananagement of observing systems, with inclusion @
Indigenous and local communities from the outset.

Blue Economy and Sustainable
Devdopment

Fostering transdisciplinary researglactive cooperation between economists,
other social scientists and the ocean scientific communities.

al LIWMAyYy3 20SIly 20aSNBIGA2yaQ @I fdsS O
repositories, as to inform préitioners andpolicymakerswith original evidence
based analysis on the growing links between ocean observations and many se
of the economy.

Establishing a catalogue of case studies of the socioeconomic benefits of oceal
observations, measurement arfidrecasting, so that they can be readily accessed
grouped and extracted.
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Building an international
Transparent Ocean Communityf

Transparent Ocean Initiative will greatly contribute to the UN Decade of Ocean
Sciences for Sustainable Development by progidital information relevant to the
development goals.

It is essential to integrate observations, process studies and prediction/projecti
to meet multiple demands of end users.

Strengthened effort is needed to meet challenges of effective comratinit
between the science and research community and the general public.

Capacity Building

Create a community of practice for those working in capacity development to s
resources, catalogue existing efforts, create a unified agenda and furetjngst,
obtain funding, and ensure sustainability of efforts.

Align efforts with community needs and realitiesnake sure training matches
available equipment, create regionally specific best practices including for
import/procurement ofequipment, ensure easy and sustainable maintenance.
Create venues and opportunities for dialogue about capacity development betw
scientists, high level decision makers, local implementers, and other stakehold¢

Climate Change and Variability

Augmentaion and refined definition of the Global Climate Indicator framework:
towards a comprehensive Earth system view

Achieve accuracy targets for EOVs / ECVs to provide ocean related global clim
indicator at required accuracy

Reduce capability gaps for EQ\ECVs measurements under the ocean related
global climate indicator framework

Community Building and
Dialogue

Develop common principles and best practices for user engagement, which ardg
tailored to the different target audiences (e.g., spedif@nographics, indigenous
communities, industry sectors, regulators, emerging service sector, etc.)
Codevelop tailored value propositions and use cases for ocean observing with
groups

Increase level of funding & resources available for strategicarsgagement &
outreach activities, including economic studies to identify & prioritize engagemd
and codevelopment needed for highest societal impact observations and
products/services

Data Integration With User
Products

Funding agencies of ocean obsag/systems need to align funding to meet the
demands of data management, lotgrm stewardship, and training by participatio
in e.g., IODE, ESIP, E2SIP, CODATA, RDA.
To qualify user products, a quantified measurement uncertainty should be addd
each masurement result entered into ocean observation systems.

Data providers should strive to use web services with well described and open
to distribute and make their data accessible to human and machine consumers
enable data products downstream

Desgn and Implementation of &
Global Harmful Algal Bloom
Observing System

The ocean observing community must advance anterehd global observing
system that responds to marine related societal needs and provides improved,
advanced warnings of harmful aldgdboms (HABS), in particular.

The integrated observing system should fill the need for sustained, automated,
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reakttime information on biology, including HAB species & toxins, and improved
forecast systems that address the HA&k warningrequirements at global &
regional levels

The system will scale up from regional networks to global framework through
interregional technology & product development to address societal needs whil
sustaining multidisciplinary and climatgiality datasets t@scertain longerm
trends in HABs

Ecosystem Health and
Biodiversity

Integrate biological observations into the global observing system as an integrg
necessary component of ocean ecosystem science and understanding.
Implement available technologidsr biological observing now, maximizing acces
to biological data and information to quantify, explain, and forecast biodiversity
changes.

Advance decadal plans for a fully encompassing global ocean observing syste]
integrates biology, biodiversitphysical and biogeochemical observations.

EndUser Engagement: A
Perspective from China

Improve coordination at and across different levels of ocean observing through
enhanced dialogue with observers and users, for example through a consolidat
network a portal.

Support tailored best practices for technological innovation, particularly at local
regional levels.

Create coordination/collaboration network or portal as a mechanism to facilitate
regional, institutional, and thematigartnerships.

Environmental DNA in Ocean
Observing

Build a coordinated, distributed eDNA monitoring network leveraging existing
programs; include acoustic, optical, traditional and other environmental
measurements when possible

Develop internationally aepted practices for marine eDNllection, analysis,
processing, sample archival and data management

Greatly expand current genomic reference libraries for marine species prioritizi
groups based on user needs (EOVs, commercially important, invasiye, etc

Fostering an Oceahiterate
Generation:An Approach at the
Interface of Science Outreach
and Communication

Promotion of ocean literacy in order to engage people on the pathway to a
sustainable interaction with the ocean

Need to encourage ocean scierm&reach and communication activities and
funding opportunities relevant to formal and informal educational environments
order to increase ocean literacy.

LYLX SYSy Gl G AF2NA SRt ®Y¥El NRIPNNRK Odzf | Ay
textbooks as well aeacher training (at all levels, from primary to tertiary; in all
countries; in an understandidigased manner).

Global Observing System for
Marine Debris

A comprehensive global observing & information system is necessary to evalug
sources/sinks, abundance, trends, risks and the efficiency of reduction measur
and finally to get the problem under control.

To achieve fundamental understanding of the issues of marine debris, develop
efficient in situ observation technology, remote sens, models and monitoring
strategies, involving citizen scientists when possible.

Build an integrated, standardized and harmonized collaborative network, using
commonly accepted methods & definitions, whose structure (variables, coverag
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and products) aswers fundamental scientific questions and societal demands.

Governance Needs

We recognize that OO governance is migtiel with many centers (polycentric).
Engage them all to analyze gaps, harmonize principles, improve learning & sha
and conflictresolution, and develop the network of actors.

2S glyd G2 KI@S 02ttt SOGADBS AYLH OU ¢
agenda, ways to measure it, mutually reinforcing activities, continuous
communication, and backbone support (collective impact nipde

Commission a working group, including ocean observers, and governance exp
G2 RS@PSt2L) I NBGAASR I20SNYIyOS aea

How Research Institutions Will
Enable Innovation for the Glob4
Ocean Observing System (GQ(
Over the Next Decade

Strengthen relationships between federal entities and research institutions to
improve overall observing systems.

Increase lifetime of floats and increase accuracy and stability of sensors.
Support sciencéased research durinthe development and sustained phase of
platform-based observing systems.

Indigenous Ocean Governance

Formally recognize the traditional knowledge of Indigenous peoples worldwide
well as the articles within the United Nations Declaration on the Rights o
Indigenous Peoples.

Establish meaningful partnerships with Indigenous communities, organizations
briAazya G2 fSIFNY FyR NBaLSOG SIOK 2
Negotiate paths forward to design, develop, and carry out ocean observing
initiatives; and shre responsibility and resources.

Innovation in ocean observing
platforms and infrastructure

Establish international working groups to address key infrastructure areas inclu
ASVs, AUVs, Moorings, Cable systems, Acoustic Systems, assets of oportlini
Data systems.

Pilot a sustained multipurpose acoustic network for passive monitoring,
tomography, underwater positioning and communication in an integrated Arctic
observing system, with eventual transition to global coverage.
Transitiontelecom+sensing SMART subsea cable systems from present pilots
trans-ocean and global implementation, to support climate, ocean circulation, sf
level monitoring, and tsunami and earthquake early warning and disaster risk
reduction.

Integrated Ocean Giervations |

al 1S adz2NB 6SQONB YSIFadzNAy3a GKS &l YSs
geographic scales to inform societal, management and scientific needs.
Expand colocated EOV measurements to include biological and biogeochemic
parameters.

Improveobservational capacity by making sensors and platforms more affordal
and best practices universal.

Integrated Ocean Observationg
II: Diverse Stakeholder Needs

Develop new mechanisms within the FOO to ensure that the observing system
truly multipurpos and multidisciplinary and serves diverse stakeholders. This n
include developing new categories of EOVs connected to human activities.
Develop incentives to reward data providers, and invest in Data Assembly Cen
and Integrated Data Services withpext curation, to ensure that data from
stakeholders are FAIR, open, and free, contributing to the ocean observing sy
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value chain.

Develop tailored communication strategies for the integrated observing system
encourage stakeholder feedback aedgagement processes. The strategies shoy
include prioritization of ocean information and ocean observation needs.

Integrated Ocean Observationg
[ll: Across Disciplines

Increase regional & global coordination throughout the next decade, focusing o
partnerships & improved communication; observational capacity including
improved data sharing; an expanded funding base for sustained observations.
Report progress towards the desired global ocean observing system through
biennial reporting to the United Natis using EOVs as a reporting framework
Ensure that observing networks contributing to the global ocean observing syst
provide updated metadata on progress towards full maturity under the FOO, as
as their data to the relevant open and FAIR regiondl global databases

Modeling and Assimilation
Innovation

Promote investment for organizing workshops, training programs, and targeted
meetings in order to enhance the communication between observational and
modeling/Data Assimilation (DA) communities.

Enmurage Observation System Experiments (OSEs) and Observation System
Simulation Experiments (OSSESs) to identify best practices

Utilize model/DA for designing/redesigning observation network, and for planni
observation field campaigns to improve modeled/pical processes.

NASA's Decade for Ocean
Observation from Space

Feedback processes with identified users and resource stakeholders are needd
from the beginning, and should be reviewed on an ongoing basis to identify wh
fit-for-purpose for users and societal benefit (and to adjust as needed).

Case studies can highlight the value of ocean observing information products S
nations will want to commit to sustained ocean observing activities.

Take into account existinggres, commitments and regulations for developing a
for-purpose ocean observing system.

Observing Needs in the Deep
Ocean

Extend deepcean observing capacities to the global scale as part of the UN Df
¢ addressing alieepoceanrelevant EOVs and building on existing assets and
networks.

Improve standardization of and access to deep ocean observing data, sampleg
derived products
Facilitate partnerships, collaboration, integration and capacity building across d
ocean observing communities, including desgean exploration, seafloor mapping
and private sectors, through the Deep Ocean Observing Strategy.

Observing Technology
Innovation: Platforms and
Technology

Stakeholders & funding agencies need to promeaely & consistent connection &
dialogue amongst researchers, engineers/technologists & data science commu
at the inception of observing programs to ensure that objectives and requireme
are met.

The ocean observing community must establish a gteomipeline for innovators
from engineering, computer science, data science, and material science.
Distributed and extensive ocean obs platforms/systems are required to increas
community emphasis on turning prototype tools & individual sensors into
integrated platforms & production systems using best practices in systems
engineering & data management




Defining Essential, Executable Ocean Observing
OceanObs Research Coordination Network Meeting
February 16, 2020, 8:30 anb:30 pm | San Diego, California

Observing Technology Enhance higiesolution coverage in space and time of satellite observations
InnovationSatellite extending into the polar regions, cstal and regional seas, and in the equatorial
band, whilst maintaining lorterm continuity in the satellite observing system.
Fly Missions to cover Gaps in observed ocean ECVsS/EOVs where the technolg
exists: total surface currents, wave spectra, vefticalLJt | y1 12y RA &
Promote synergy and coordination between agencies for (1) multiple sensors,
platforms and disciplines for an integrated virtual constellation to observe the
20SFyQa avlfft NIFLAR -siDCalvabiafrasBctugeo | £ f &

Ocean Best Practices The OBPS, as a sustainable, scalable system for best practices, is important fd
ocean observing and should be capable of evolving with new technologies.
Establish communitpased review capability for beptactices.

There is a need for a convergence of best practices with similar objectives.

Ocean Partnerships for Identify willing champions and experts to facilitate a network of advisors and
Sustained Observing collective impact organizations that help tvitranssector partnership developmen
and maintenance at national to regional to global scales.

Design and implement an international, organizational structure for the
development and resourcing of global partnerships around Capacity Building a
maintenance in ocean observations (and larger ocean science).

Create a framework for partnership building that provides guidance for researc
institutions, countries, philanthropies, etc. that wish to establish programs arou
ocean observations, products, and/services.

Ocean, Weather, and Climate Develop in partnership with the observational community a framework to perfo
Forecasting observational impacts studies

Enable a regular ocean observation impact forum for all applications, including
user/sector need

Align strategies of groups along ocean obs value ckainGOOS, OceanPredict,
and BluePlanet

Open Source Software Resources aimed at developing the knowledge & experience necessary to use
Revolution develop open source software will enable maaentists to benefit from the
advantages of open source software.

Identification of existing & development of new methods that provide credit for
publishing open source software is important for acceptance of open source
software. These include inclusiof software digital object BinderHubs, reporting
GIThub activity.

Support & further development of existing open source libraries that enable
oceanographers to advance their science, including federal employees working
open source projects, funding wodk libraries, or funding addns for grants.

Powering the Blue Economy: Overcoming power limitations in ocean observing could provide tremendous vg
Energy Innovation for Ocean by providing new data streams and enabling new capabilitiesagiive monitoring;
Observations high res BGC data; gliders that run climatology lines; further discussion

Reducing the timescale of design cycles is a major challenge for further innoval
to integrate marine energy and observing platforms. Solutions include: ¢inkin
communities; improving access to testing sites; more time for deep thinking
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Traditional Knowledge Building

Build up capacity within the scientific community to understand and value
indigenous and other knowledge systems

Connect initiatives andxchange success stories and challenges to develop a
framework for Community Supported Observation and to give Community
Supported Observations a voice in the Global Ocean Observing Community
Partnering with communities to develop mutual beneficial inteciplinary projects
with social sciences and indigenous knowledge systems

UN Decade of Ocean Science f
Sustainable Development

Ocean Observing
Knowledge of ecosystems
Ocean data and information system

UN Sustainable Development
Goals

Capacitybuilding for students and early career professionals to understand the
Agenda 2030, the SDGs and the international momentum of the oceans in a m
holistic and integrated way considering the oceans as a smotogical system
Increase the capacity of deloping countries to produce continued observations
that are fitfor-purpose of their policy concerns but at the same time useful to
inform at the global level

Enforce national and international efforts to connect scientists and statistical of
to ensue that the best available data and information are reported to support th
achievement of the SDG targets.

Uncertainty Quantification:
Recommendations

We should train ocean observers and modelers in statistical terminology and
techniques for the purposef uncertainty quantification.

Building on existing efforts, we should produce a series of-ppgewed and open
access documents that define and recommend strategies and best practices fo
uncertainty quantification in ocean observing.

Research programshould require and fund routine uncertainty estimates on oceg
observations and derived products, and should fund dedicated efforts to develd
freely available resources (software and databases) for uncertainty quantificatig
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APPENDIX ®ceanObfRCNBreakout Groups: Key Actions and Responsible Parties

OceanOb&RRCNBreakout Group Key Actions + Volunteers
(Lead Names)
Impacts and Applications Catalog global marine debridservations (regional to global). Find linkages betwe
(F. MullerKarger, N. Maximenko, different marine debris organizations/progranise(EMODnet, NOAA Marine Debrig
C. Anderson) GOOS, US 100S, others).

CategoryMarine Debris
Responsible Partiebl. Maximerko
Establish Working Group (thematic: address regions (like Arctic), extreme event
biology impacts, economic consequences, food safety);
" CategoryMarine Debris
Responsible Partiest. Maximenko
Resources Require@wo meetings
Find linkages with GlobalH&BOC/FAO/IOCCG/COCLIME
' CategoryHABs
Responsible Partie€. Anderson, HMoustahfid D. Turk
Engage to develop an integrated observing systeenlSOOS) for clmcated obs,
joint data management, and interpretation.
" Categoryintegrated
Responsibl®arties:M. Estes, G. Canonico
Resources Require®G support to engage with Surface Ocean Obs planning
meeting
Mapping ocean hazards and ocean uses in collaboration with ESRI.
' Category:Integrated
Responsible Partiek:. MullerKarger
Resources Requiredtudents, posidoc support, pilot project and seek Esri
engagement
Converge tech development across topics (example D).
Cateqgory:Integrated
Responsible Partie$BD
Cataloging impacts of debris on protected species (via debrisystem).
' Category:Integrated
Responsible Partie$BD
Synthesize recommendations of the OO19 community white papers and OO RC|
meetings to map to Decade
Cateqgory:Integrated
Responsible Partie$BD
Resources Require#i500K Expert synthesis group

Ocean Observing Systems Map spatial and temporal coverage by EOV/EBV offeng sustained observations
(M. Roughan, J. Newton, M. focused on North Pacific initially
Cronin, L. Levin, M. Estes) " CategoryCoastal to Global

Responsible Partied: Barth and S. Kim
Submit proposal for a task team to GOOS (joint panel); Requesting feedback fro
community (p1}, and input from sci comm.
" Category:ISOOS
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Responsible Partied. Cronin
Submit articles to Special Issue of Frontiers in MarSci, deadline Sept 2020 Carb
water energy heat momentum
" Category:ISOOS
Responsible Partied. Cronin
Coordinate with Ocean ModelecSOSE/OSSEs; Survey existing data portals on dg
ocean needs. Requirement setting, FAIR data, Demonstration sites, stakeholder]
cases.
CategoryDeep Ocean
Responsible Partiek: Levin, P. Heimbach
Submit Paper includg SRS and new metrics of change
" CategoryEco and Biodiversity
Responsible PartieM. Estes, et al.
Resources Reguire@#25K
Inventory of existing / Platforms / Ships of Opportunity to enhance Bio observing
system EBVs and colocation of assets.
Category Eco and Biodiversity
Responsible PartieM. Estes, et al.
Resources Require##25$50K for workshop
Assemble an OceanObs Pitch Team that includes communicators, social scienti
etc. who communicate the importance of the ocean to everyone off assghg
sheet
Cateqgoryintegrated
Responsible Partie&. Lindstrom, C. Whitt, M. Leinen
Plan a process study to inform obs system design: coverage issues and scientifi
measurement type issues
Cateqgoryintegrated
Responsible PartieS. Gille
Working Goup for Omics / eDNA Link to EBBow to scale up and quantify
" Categoryintegrated
Responsible Partie&. Goodwin
GOOS Definition of components and elements
Cateqgoryintegrated
Responsible PartiedPL, etc. representative TBD
Resources Require#i350K
Include remote sensing in GOOS inventory
Cateqgoryintegrated
Responsible Partie&O0OS SC
Data warehousing The database to point to all databases / OOS / Best practices
expand JCOMMOPS!
' Categoryintegrated
Responsible Partieg:. Fischer

Technology and Interoperability
(B. Howe, C. Schmaus)

Meetingsg UN Oceans/JTF/150y/Lisbon, WTSAHBCAP, AGU Town Hall
Community
Building support frominteV A Yy A & i N2 D2@Qdaxz .lylaz
" Category:SMART Cables
Responsible Partie8. Howe/Joint Task Force
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SMART cables: communiyS SR&a (G2 &dzLJLl2 NI bh! ! | yH
detection and storm surge for the UN Decagleelps make ocean observations
relevant to all stakeholder
" Category:SMART Cables
Responsible Partie8. Howe/JTF and Governance Group from this event
Resouces Requiredmeeting attendance and participation (Lisbon, WTSA,
AGU Town Hall)
Consider cable rase- white paper
Category:SMART Cables
Responsible PartieQceanNetworks (F. DiMaria)
22N)] ¢AGK 32 0Q0 ¢hoernhlicdyiicenfives, mithatidvhal i G A y
" Category:SMART Cables
Responsible Partie8. Howe/Joint Task Force
Modeling/OSSEs
Category:SMART Cables
Responsible PartieB. Howe/Joint Task Force
Meetings (AOS April, Workshop (NSF, EU, NOAA, USARC,
" CategoryAcoustics in Arctic
Responsible Partiebt. Sagen, Sandven, INTAROS teams
WG: Working group for technical specification (acoustic and other instruments) 3
energy demandg Of  8aSa 2F aaSNBAOSE
" Category:Acoustics in Arctic
Responsible Partieg. Marouchos, C. Whitt, H. Sagen, M. Dzieciuch
WG: Design of Multipurpose Ocean & Acoustic System using evaluation of ongo
and previous experiments, modeling, and OSSEs
Category:Acoustics in Arctic
Responsible Partiekt. Sagen, M. Dzieciuch, B. Howe
Creating an Integrated Arctic System: start by raising difficulties and sharing
importance around polar acoustics; need to work with other ocean obs systems
share lessons learnechd best practices
Category:Integrated
Responsible Partieg. Marouchos, H. Sagen, etc.
Resources Requiredntarctic and Southern Ocean Forum; Arctic Observing
Summit already scheduled
Launch design and build competition this summer including commiati@n
pathway
CategoryMarine Renewable Energy
Responsible Partied: Garson, C. Schmaus
Resources Required:
IEEE Oceans Fall 2020 Conferen8pecial session on Marine Renewable Energy
Category:Marine Renewable Energy
Responsible Partied: Garson, C. Schmaus
Marine energy integration with ocean observing devices: need help with
disseminating this information
*  Category:Integrated
Responsible Partied: Garson & C. Schmaus, DOE; for engagement and
disseminationg this community
ResourcefRequired:Ocean Observing Systems group: engage with marine
energy community; Ocean Partnerships group: help disseminate informati
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generate additional applications to opportunities like the Ocean Observing
Prize
Define best practices/standardswhitS LJ- LISNJ 9 EY 9h+Q&as 4
'l +Qa
Categoryinteroperability
Responsible Partieg. Marouchos, C. Whitt, J. Pearlman
Define energy needs
" Category:Interoperability
Responsible Partied: Garson, C. Schmaus, A. Marouchos, C. Whitt, InBear
Define interfaces with sensors/platforms
Category:Interoperability
Responsible Partieg. Marouchos, C. Whitt, J. Pearlman
Identify enabling technologies: will start with geolocation. IEEE will help dissemir
current work ingeolocation to new stakeholders and to set a framework/precede
for sharing information about other enabling technologies (eventually: autonomy
Categoryintegrated
Responsible Partie€. Whitt
Catalogue: what ocean observations are needed acrossdhgdl{tied to EOVSs),
what is status of technologies currently in use, and what technologies would it ta
address the ocean obs neegso sponsors know what to fund, industry knows whj
to create

Cateqgory:Integrated

Governance Map the current Ocean Observing System and its Governance system, map vs.
(T. Tanhua, A. ValadDrton, B. purpose
Arbic, J. White, R. Rayner) " CategoryGovernance

Responsible Partie&OOS/POGO/GHEEP joint project
Look at the(economic) value of a wielhctional OO system governance on differen
levels (basin scale?)
' Category:Governance
Responsible PartiegitlantOS /S. Ketelhake
Finalize the draft of the prospectus
CategoryCapacity Development
Responsible Partie8. Arbic, A. Valai-Orton
Formalze the group (governance system), include partners from the developing
countries, tweway learning
CategoryCapacity Development
Responsible PartieB. Arbic, A. ValaisOrton
Establish and populate the best practices of community buildingoantherships
CategoryCommunity Building
Responsible Partied: White, N. Rome, K. Desai
What does a good Collective Impact Organization look like? A task team to look
Category:Community Building
Responsible PartieBtAS Study Group
Map the vdue Chain
" CategoryBlue Economy
Responsible Partie€. Jolly (OECD)
Build the business case. Build a repository of caste studies demonstrating the v4
Ocean Observing
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Category:Blue Economy
Responsible PartieR. Rayner and I00S
Createarewardsa i SY F2NJ aiKS h OSc¢ofsintilar.aGSeBS |
GO0Ss?
" CategoryOther
Responsible PartieM. Visbeck
A group to look at funding of the OO system other than the traditional science
funding.
" CategoryOther
Responsible Partied. Visbeck
Establish Interoperability WG
Cateqgoryintegrated
Responsible Partied: Pearlman
Resources Require®VG support
Promote SOOP WG
Category:Integrated
Responsible PartieB. McKenzie, SOT, SOOP, VOS networks)
OO in response tolimate engineering and adaptation
' Category:Integrated
Responsible Partie&. Juniper
Best practices for endser engagement
" Category:Integrated
Responsible Partied: White
Advocacy, promote the benefit of Qfyroup to identify means and methods

Caegory: Integrated
Responsible Partie&. Smail, GEO Blue Planet

Data Management, Products, and Training camps, summer schools, networking international consortium
Interoperability " Categoryindependent

(C. Gentemann, A. Waite, S. Akel " Responsible Partie€. Gentemann

J. Hausman, M. Bushnell) Development of best practices through production of infographic/document

Categoryintegrated

Responsible Partie®. Wright, V. Ferrini, A. Benson

Resources Requirefixisting boundary orgs in httg&lusk.geo.orst.edu/ee

story/
Guidance document (checklist) for funding agencies

Cateqgoryintegrated

Responsible Partieg:. Benson

Resources Require@ertified Data Repository
Define core competencies in ocean data science that are necessamathrate
training.

Cateqgoryintegrated

Responsible Partieb. Smit, A. Waite

Resources Require@cean Best Practices System (student component)
Build a bridge between technology and science

Categoryintegrated

Responsible PartieS. Akella, M. Smit




