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SSG for 2020 and Participants List 
 

IOCCP SSG Co-Chairs Masao Ishii and Kim Currie welcomed everyone to the XVth Session              
of the IOCCP SSG and GOOS Biogeochemistry Panel. They expressed gratitude to all for              
joining the meeting from across many time zones, some very inconvenient. Kim thanked all              
for extensive preparations for this meeting, including through pre-recorded narrated          
presentations. Kim introduced the agenda for the 3-day virtual meeting. This was followed by              
Maciej explaining the meeting etiquette. The full list of attendees is provided in Tables 1 & 2                 
below. 

 

Table 1. 2020 SSG member composition and annual meeting attendance  
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Name (Gender) Home 
institution 

Country of 
residence 

Expertize (Role) Attendance 

Kim Currie (F) NIWA New 
Zealand 

Ocean acidification 
(Co-Chair) 

attended 

Masao Ishii (M) JMA-MRI Japan Ocean interior 
observations 
(Co-Chair) 

attended 

Véronique Garçon (F) CNRS-LEGOS France Oxygen attended 

Benjamin Pfeil (M) UiB Norway Data & information 
access services 

attended 

Siv Lauvset (F) NORCE Norway Synthesis activities attended 

Björn Fiedler (M) GEOMAR Germany Time series efforts attended 

Rik Wanninkhof (M) NOAA-AOML USA Surface CO��2 
Observations 

attended 

Cristian Vargas (M) Univ. 
Concepcion 

Chile Ocean acidification attended 

Fei Chai (M) SIO/Univ. 
Maine 

China/USA Observations - 
Modeling Interface 

attended 

Emmanuel Boss (M) Univ. Maine USA Particulate Matter attended 



 

 

Table 2. Project Office staff and additional meeting participants  
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Name (gender) Home institution Country 
of 

residence 

Role Attendance 

Maciej Telszewski (M) IOCCP/IO PAN Poland Project Director attended 

Artur Palacz (M) IOCCP/IO PAN Poland Project Officer attended 

Marie-Alexandrine Sicre 
(F) 

CNRS- 
LOCEAN 

France SCOR Past President attended 

Patricia Miloslavich (F) SCOR USA SCOR Exec Director attended 

Heather Benway (F) WHOI USA OCB Executive 
Officer 

attended 

Sabrina Speich (F) ENS France GOOS OOPC 
Co-Chair 

attended 

Gabrielle Canonico (F) NOAA USA GOOS BioEco 
Co-Chair 

attended 

Lavy Ratnarajah (F) Univ. Tasmania Australia GOOS BioEco Officer attended 

Albert Fischer (M) IOC-UNESCO France GOOS Director attended 

Toste Tanhua (M) GEOMAR Germany GOOS Co-Chair attended 

Richard Sanders (M) NORCE Norway ICOS-OTC Director attended 

Tobias Steinhoff (M) 
 

GEOMAR Germany ICOS-OTC Engineer 
 

attended 

Arne Körtzinger (M) 
 

GEOMAR Germany SOLAS SSC Member attended 



 

Report 

Major achievements and challenges since IOCCP-SSG-14 
On behalf of IOCCP Executive, Maciej Telszewski presented an Overview of major            
achievements and challenges since IOCCP-SSG-14. Maciej focused on two new themes           
introduced to the Panel which was made possible by two new SSG members joining our               
Panel: Emmanuel Boss to take the lead on Particulate Matter EOV, and Fei Chai taking the                
lead on the interface between observations and modelling. He described progress in            
developing a time-series synthesis product, and an oxygen atlas. He also talked about             
progress in setting up global coordination of IMDOS. Maciej highlighted the 2020 versions of              
SOCAT and GLODAP - flagship products of IOCCP. Other achievements mentioned by            
Maciej included the work of the IOC-UNESCO WG IOCR, and work on developing             
methodology for SDG indicator 14.3.1. In terms of adverse impacts of COVID-19, Maciej             
mentioned the need to postpone the IOCCP - ICOS OTC Training Course on a Suite of                
Biogeochemical Sensors until 2022. Deployment of autonomous platforms, buoys, floats and           
gliders were also significantly affected by cancellation of research vessel missions. Four            
GO-SHIP cruises were cancelled this year. 

Perspectives from IOCCP sponsors  

Scientific Committee on Oceanic Research (SCOR) 

Patricia Miloslavich (SCOR Executive Director) thanked the SSG for the opportunity to            
attend her first IOCCP meeting. She gave an overview of the mission and activities relevant               
to IOCCP of the Scientific Committee on Oceanic Research. Patricia highlighted the fact that              
there have already been 15 SCOR WGs which have dealt with ocean carbon in one way or                 
another. SCOR’s research projects also provide significant contributions to marine          
biogeochemistry. She focused on the SCOR WGs because this is where the interactions             
with IOCCP are most direct. Three new WGs were funded in 2020: OASIS (surface fluxes),               
ATOMIX (ocean turbulence), ReMO (Respiration in the Mesopelagic Ocean). Patricia also           
reminded the Panel that the current NSF/SCOR grant runs until 31 August 2021 and early in                
2021 she will work with the IOCCP Project Director on documents needed for a full grant                
proposal to be submitted to NSF in the first half of 2021. Patricia also acknowledged the                
broad attendance at the recent SCOR Annual meeting, with a total of over 120 participants,               
indicating that some COVID-related impacts on the way we operate are beneficial. 

It was noted that the SCOR Capacity Building Committee would accept a proposal to fund               
participation of developing country students at the Summer Course planned for 2022.  

Recommendation: IOCCP to submit a proposal to the SCOR Capacity Building Committee            
to fund participation of students from developing countries to attend the 2022 IOCCP             
Sensors Training Course.  
Responsible: IOCCP Office 
Timeline: immediate 
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Global Ocean Observing System (GOOS), IOC-UNESCO 

Albert Fischer (GOOS Director) represented IOC-UNESCO as the second sponsor of           
IOCCP. Albert gave an overview of the recent developments in the Global Ocean Observing              
System including IOCCP’s role as the GOOS Biogeochemistry Panel of Experts. He            
summarized the GOOS 2030 Strategy and Strategic Objectives and talked about the role of              
IOCCP in the ongoing work on developing GOOS Implementation Plan. He emphasized the             
importance of staying engaged and aligned in terms of IOCCP Action Plan and GOOS              
Implementation Plan.  

There was a brief discussion in plenary and an extensive chat discussion in response to a                
question on what efforts GOOS was undertaking to centralize access to biogeochemistry            
and ocean data in general. It was mentioned that the current plethora of data assembly               
centres (DACs), just in the US or in the EU, using different ways to deliver data, makes it                  
hard for modelers to obtain a coherent global dataset but also hinders education and              
research of undergraduate students and early career researchers. While the carbon data            
seems to be most integrated, with CCHDO, SOCAT and GLODAP accounting for a coherent              
system, data for other biogeochemical EOVs require accessing many individual data           
collections in order to obtain a global picture. 

The strategy of GOOS, as well as of WMO and IOC-UNESCO, is to advance interoperability               
of various data streams, rather than strive for their unification. The users should not be               
concerned which datastream they use as long as they have access to all data in the spirit of                  
FAIR principles. Specifically, for the GOOS Observations Coordination Group (OCG), the           
strategy is to establish a consistent pattern of data delivery using ERDDAP, developed by              
Kevin O’Brien (NOAA PMEL, USA), which would allow many different systems to collect and              
harvest information in a consistent manner from different end points related to global             
observing networks. While this solution does not include many of the biogeochemistry data             
collected outside of the OCG networks, ERDDAP is an example of enabling federated             
systems characterized by machine-to-machine interoperability, based on DACs specialized         
in different data types. The ODIS architecture - an IODE project - is another example of a                 
federated architecture. The EU funds several initiatives, such as H2020 Blue Cloud,            
EMODnet, CMEMS and others, which advance interoperability of data streams in an already             
very complicated European landscape of data. Global integration will require even more            
actors and dedicated resources to reach agreements on protocols and standards. 

IOCCP has had a major focus on requirements for interoperability but major investments and              
agreements are needed, as well as long-term funding for establishment and maintenance.            
This is exactly why IOCCP has been working hard on sustaining SOCAT and GLODAP, and               
is now supporting the time-series data product and the oxygen atlas initiative - both of which                
will rely on interoperability rather than data centralization.  

In response to a comment that the GOOS website has a link to 'Observations and data' that                 
does not link to locations where data can be downloaded from, it was clarified that this page                 
is being worked on right now to improve its technical and communication effectiveness.             
GOOS Steering Committee recently decided on an action around the mapping of data flow,              
in partnership with IODE and the WMO, as a start to: (1) identifying data flows for                
communications, and (2) identifying blocking points and gaps. 
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Presentations from IOCCP partner organizations  

US Ocean Carbon & Biogeochemistry 

The SSG listened to a pre-recorded presentation by Heather Benway (US OCB Executive             
Officer) on the US Ocean Carbon & Biogeochemistry Program and their recent and potential              
near future interaction with IOCCP. Among other things Heather referred to: the            
OceanObs’19 Community White Paper which included a gap analysis of data from shipboard             
time series, the EuroSea-IOCCP workshop on the time series synthesis product led by Nico              
Lange (GEOMAR, Germany), Bjorn Fiedler and Benjamin Pfeil, scheduled for the week after             
IOCCP-SSG-15, and the NSF EarthCube workshop and the resultant Marine Ecological           
Time Series (METS) NSF EarthCube Research Coordination Network. Heather introduced          
the three phases of the METS NSF EarthCube RCN: 

● Phase 1. Spin-up and data model development: (i) steering committee, web           
presence, network building; (ii) consensus building workshop for common set of FAIR            
data solutions; (iii) METS data working group (scientists and managers). 

● Phase 2. Broaden METS data users: (i) pilot regional user networks           
(observationalists, modelers, resource managers, educators, etc.); (ii) METS user         
workshop. 

● Phase 3: METS data analysis capacity.  

International collaboration across METS is critical to ensuring the success of this initiative,             
so US OCB is looking forward to working with interested members of the IOCCP and the                
international time series community. 

In response to a question on whether the ship-based time series data synthesis effort was               
linked to the OceanSITES observing network, it was clarified that there is currently limited              
representation of principal investigators (PIs) running biogeochemistry ship-based        
time-series in OceanSITES. While some exchange with OceanSITES has been maintained,           
there is space for improved coordination.  

Integrated Carbon Observing System - Ocean Thematic Center 

The EU Integrated Carbon Observing System – Ocean Thematic Center was introduced by             
Richard Sanders, Director of ICOS-OTC. Richard explained the unique concept of ICOS as             
a Research Infrastructure (RI) and its legal meaning for EU member states. He summarized              
the key components of ICOS including the network of stations, the Head Office, the Carbon               
Portal, and specifically its ocean component, the OTC. It was mentioned that the recent              
evaluation of ICOS concluded that “”The implementation of ICOS has been an astounding             
success and it is well underway to becoming fully operational.” Richard summarized key             
actions for ICOS in 2020 and beyond which include among other things: (i) continued efforts               
to simplify and support the process of submitting data to SOCAT (via QuinCE software); (ii)               
rolling out across the network gas standards from the ICOS CAL lab directly linked to NOAA                
standards; (iii) running a pCO2 intercomparison with 30-40 people onsite at VLIZ in Ostend,              
Belgium in 2021. The presentation also shortlisted a few issues which ICOS will focus on in                
the next 5 years: 
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● ICOS continuous focus on expanding the subset of the European ocean observing            
stations that observe surface carbon cycle using one or more technologies 

● ICOS role in developing a dialogue with Argo, other CO2 observing systems, SOCAT  
● ICOS as a reference network 
● ICOS as part of the value chain, from funding observations to informing policies 
● ICOS services - how to open them to the rest of the community 

Discussions around these issues are summarized below: 

Expansion of ICOS OTC 

ICOS OTC is about 20 stations currently and will likely get to 30 or so if all the countries we                    
are talking to will join. The cost for a station to join if their country is a member of ICOS, is                     
about 10k EUR, which covers the supply of gas standards, help with data management, and               
a range of other services.  

Integrating ICOS with GO-SHIP and other sustained ocean carbon observations 

It has not been clear so far what ICOS can offer to GO-SHIP, Biogeochemical Argo and                
other networks measuring interior ocean carbon. One activity that is currently underway (led             
by Tobias Steinhof, GEOMAR, Germany) is leading the temporary production of 'emergency'            
(i.e. in response to COVID-19 related supply shortages) standards similar to Dickson’s Lab             
CRMs. It is possible that production of gas standards will take place via one of the next                 
Horizon Europe infrastructure calls. 

The group discussed whether ICOS RI could support GO-SHIP reference laboratories. One            
of the challenges of including GO-SHIP style data in ICOS is that they do not fit the structure                  
as ICOS is (mostly) focused on continuous, real-time (or near real-time) data flows. On the               
other hand, interior ocean carbon data provides critically important constraints on carbon            
fluxes, at least on a decadal time-scale. Integration of additional types of ocean carbon              
observations would also require interoperability of quality control (QC) operations.          
Integration efforts should include support for communities and archives performing QC as            
these operations are not handled by National Oceanographic Data Centres (NODCs) either. 

GO-SHIP, SOCONET and Biogeochemical Argo networks are complementary in that they           
provide unique information on ocean carbon stocks and fluxes in different ways on different              
spatio-temporal scales. Biogeochemical Argo is critically dependent on the GO-SHIP          
reference data, and cannot be a substitute for ship-based observations. All in all, it remains               
an outstanding question to consider how the different observing approaches become           
properly integrated. 

It was suggested that the issue of GO-SHIP reference laboratories and integration of the              
various ocean carbon observing networks could be brought up on various fora.  
 
The need to reform the Research Infrastructure programme 

In the context of discussions on GO-SHIP, the group commented on the likely need to               
reform the RI programme in Europe. RIs can be seen as great vehicles with longevity,               
stability and government level commitment. At the same time, some are focused on one              
element of the system, some on a single platform and others still on a specific domain of the                  
ocean.  
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There was a suggestion to consider GOOS-like RIs funded at continental and global level,              
separate but linked to the idea of GOOS national committees seen as a forum for               
coordinating national ocean observations (currently fragmented for most nations).  

Considering the attention on ocean observations from G7, SROCC and COP activities as             
well as the next round of RI funding in Horizon Europe called for 2021, the timing may be                  
right for raising such issues internationally. For example, ICOS will be convening a meeting              
at JPI Oceans in 2021 where such a discussion point could be relevant.  
 
Recommendation: Convene a virtual meeting about RI support for GO-SHIP reference labs            
among other aspects of integration between various ocean carbon observing approaches,           
with participation of ICOS OTC, GLODAP and GO-SHIP Co-Chairs, G7 GOOS Offices, and             
others as relevant.  
Responsible: IOCCP Office 
Timeline: early 2021 
 

Revitalizing SOCONET 

See discussion under the Surface CO2 Obs Theme. 

 

Surface Ocean-Lower Atmosphere Studies (SOLAS) 

Arne Körtzinger (GEOMAR, Germany) presented on behalf of the Surface Ocean Lower            
Atmosphere Study, introducing how SOLAS is organizing its science into 5 core themes,             
many closely linked to IOCCP. SOLAS highlights from 2020 were also presented, including: 

● Network of Integrated Air-Sea Observatories - Work to be linked with IOCCP and             
new SCOR WG OASIS. 

● Geoengineering - SOLAS is putting together a proposal on a geoengineering           
programme for a UN Ocean Decade for Sustainable Development. 

● Indian Ocean Integrated Topic - A workshop took place in September 2020.            
Fieldwork was halted due to COVID-19. The Indian Ocean remains a regional            
hotspot for SOLAS. 

● Ship emission projects - Coordinated across 3 ongoing projects, a workshop on this             
topic is planned in 2021. 

● Upcoming events - SOLAS Summer School has been postponed to 2022, same year             
as the SOLAS Open Science Conference in Cape Town South Africa (a hybrid             
meeting envisioned). 

Two open questions were posted in the chat to consider for SOLAS: 

1. Would SOLAS consider organizing a series of training webinars in 2021 so at least              
the community  of early career researchers do not miss another full year of training?  

2. What are the marine related activities in the geoengineering proposal for a UN             
Decade programme? 

IOCCP will follow up on receiving a response to these questions and offer assistance if               
collaboration on these topics would seem useful. 
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Collaborative Activities with strong IOCCP involvement 

A combined recording of presentations on the three topics discussed as collaborative            
activities with strong IOCCP involvement can be accessed from here.  

IOC-UNESCO Working Group on Integrated Ocean Carbon Research 

Rik Wanninkhof gave a brief account of the origins of the IOCR WG, stemming from the void                 
left after the disbandment of the SOLAS-IMBER Ocean Carbon WGs. IOCR, co-convened            
by the IOC-UNESCO, the IOCCP/GOOS Biogeochemistry, SOLAS, IMBeR, CLIVAR, and          
the Global Carbon Project (GCP), aims at: 

● Identification of critical knowledge gaps in the ocean carbon cycle 
● Identification of research activities in order to close these gaps 
● bridging between science and policy: the United Nations Decade of Ocean Science            

for Sustainable Development (2021-2030), the United Nations Framework        
Convention on Climate Change and its Paris agreement, the Intergovernmental          
Panel on Climate Change AR6 and subsequent AR’s.  

First IOC-R workshop took place in October 2019. Current and near-future focus stemming             
from Status Summary and Vision of Ocean Carbon Research: 

● Strengthen sustained financial support for observing networks 
● Enhance and coordinate the existing suite of carbon observing and synthesis           

projects 
● Highlight regional priorities and need for process studies and experiments 
● New technologies to enhance autonomous observations and analyses 
● Integrate models and observations 
● Boundary regions: Land-ocean continuum and air-sea Interface 
● The changing role of biology in the ocean carbon cycle  

The vision document, which should be published in early 2021, focuses on what are the               
pertinent research questions that the community should be addressing in the next 10 years. 

● Will the ocean uptake of anthropogenic carbon dioxide (CO2) continue as primarily an             
abiotic process? 

● What is the role of biology in the ocean carbon cycle? 
● What are the exchanges of carbon between the land-ocean continuum and how are             

they evolving over time? 
● How are humans altering the ocean carbon cycle, and what are the feedbacks? 

A forward look into the future, with the global society aiming to become carbon neutral by                
2050, requires consideration of how the ocean will respond to such a change. 2.5              
gigatonnes of carbon currently being taken up by the ocean provides a huge ecosystem              
service but the ocean could potentially even become a source rather than a sink. 

10 

https://drive.google.com/file/d/1A4xKn3fAtzU6PXy88pqqHT8dB7-3bUpR/view?usp=sharing


 

Integrated Ocean Carbon Observing System (IOCOS)  

Richard Sanders, Director of ICOS-OTC, presented the IOCOS initiative. IOCOS          
(http://www.iocos.org/) is a strictly time limited activity which aims to put pressure on the              
system to alter the funding for a very fragile carbon observing system. This inadequate              
funding situation prevents the responsible community from reporting the true state of the             
carbon cycle based on data on an annual basis – something we need to do to underpin                 
carbon cycle management. 

ICOS OTC has been talking to GCP, GOOS, G7 and recently also Copernicus and Saildrone               
to collectively propose how a significant investment for ocean carbon monitoring could be             
achieved. It is estimated that a return on such an investment would be 50:1. IOCOS has                
been preparing a paper to be released in 2021 which is likely to become a key year for                  
ocean science.  

SCOR WG 162: Observing Air-Sea Interactions Strategy (OASIS)  
A new SCOR WG 162 OASIS was approved for funding by SCOR in 2020. OASIS stems                
from a multidisciplinary and multipurpose air-sea flux task team initiated by Meghan Cronin             
(GOOS OOPC), now led by Meghan jointly with Sebastiaan Swart (Gothenburg Univ,            
Sweden). This effort is an exciting example of combining recommendations from several            
dozen OceanObs’19 CWPs to enhance a specific element of the ocean observing system             
across disciplines.  

OASIS proposed very ambitious Terms of Reference, some of which intersect with IOCCP             
ToRs. There are four biogeochemists in the OASIS WG and IOCCP has collaborated with              
them before and will actively liaise with to help implement OASIS ToRs: Warren Joubert              
(SAWS, South Africa), Ute Schuster (Univ. Exeter, UK), Shuangling Chen (SIO, China) and             
Christa Marandino (GEOMAR, Germany).  

It was commented that the OASIS SCOR WG 162 has a direct link to SOLAS Core Theme 2                  
and that close and direct interaction between OASIS and SOLAS is critical. This will be               
ensured by Crista Marandino who is both a SCOR WG full member and SOLAS SSC               
member.  

IOCCP and the UN Decade of Ocean Science 

This session aimed at reviewing and discussing how IOCCP is involved in transformative             
actions for the UN Decade to date and how it could be involved in the near future. The                  
meeting participants were invited to watch ahead of the meeting a recorded presentation by              
Anya Waite (Co-Chair of GOOS) on GOOS and the Decade. During the meeting, Maciej              
presented a brief overview of the UN Ocean Decade Action Framework based on a few               
introductory slides courtesy of Kirsten Isensee (IOC-UNESCO, France). This included a           
hierarchy of Decade Actions: from Decade Programmes, through Decade Projects and           
Activities, to Decade Contributions. The presentation was followed by an Overview of            
IOCCP's initial involvement via: GOOS (2 bids), GO2NE, GOA-ON presented by Maciej and             
Kim on GOOS and GOA-ON programme bids, and by Veronique on the GO2NE programme              
bid.  
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Open discussion around IOCCP’s involvement at this stage: 
In general, the IOCCP SSG pointed at the need to clarify and emphasize what the               
transformative aspects of the presented bid proposals are. Moreover, it was suggested that             
an estimate of the cost of the proposed programme needs to be clearly stated. More specific                
suggestions for the individuals bid were also provided.  

Regarding the GOOS programme bid “Into the Coast” the following suggestions were made: 

● It is critical to address water quality and aquaculture development. A truly            
transformative action could include making available a new generation of operational           
products derived from high resolution (10m footprint) ocean colour satellites (Landsat           
-8 and Sentinel 2A&B). Such products are currently not available to the public. 

● Role of low-cost satellites which can advance high-resolution coastal observations.  
● Addressing small scales of variability presents a major scientific challenge for ocean            

observations in the coastal zone. 
● Stronger involvement of modelling groups, including expertise in biogeochemistry,         

was called for. 
● IOCCP should maintain our focus on biogeochemistry and impacts on ecosystems.           

This will most likely complement input from CoastPredict which seems to be driven             
by issues related to ocean physics and climate. 

Regarding the GOOS programme bid “Connect with Local Stakeholders” the following           
suggestions were made by the IOCCP SSG: 

● Present use of ocean data by local stakeholders as the transformative aspect 
● Include African representation on the group preparing the bid.  

There was only one other programme bid mentioned in which IOCCP SSG members were              
involved: Bio GO-SHIP prepared by a US group. It was also suggested that IOCCP could               
play an active role in shaping any programme and/or project which considers ocean             
geoengineering solutions. There is a need to stress the importance of establishing an             
adequate baseline of the ocean carbon and marine biogeochemistry prior to proceeding with             
any geoengineering schemes.  

IOCCP 3-5 Year Action Plan 

Maciej gave an Introductory presentation on the rationale and background for the initial             
proposal by IOCCP Exec to generate a 3-5 Year Action Plan. The IOCCP Action Plan puts                
Action Items decided at annual and quarterly meetings at the foundation of IOCCP’s delivery              
to longer-term (3-5 years) Actions developed to deliver IOCCP Terms of Reference. 

Maciej introduced the three layered structure of the Action Plan, with IOCCP ToRs providing              
the top layer, long-term actions the middle layer, and specific action items operating on the               
shortest time frame (typically annual to sub-annual).  

The overarching framework of IOCCP’s mission are Terms of Reference developed by            
IOCCP SSG in response to community’s need for specific services and approved by IOCCP              
sponsors. These ToRs serve as goals in the IOCCP Action Plan. Every decade or so, the                
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IOCCP SSG might decide to meet with executive bodies of its sponsors and perhaps              
representatives of major partners (observing networks, coordination programs, and selected          
high-impact stakeholders) to either confirm the ToRs for the next decade or to discuss              
potential changes in these ToRs resulting from the need to adapt IOCCP’s mission to              
evolved needs of the community. 

Actions might be developed by the IOCCP SSG in response to community needs expressed              
directly or indirectly (for example via high-level agendas and recommendations like SDG            
Goals or IOC WG on IOCR). Actions might also be proposed by sponsors and partners for                
approval of the IOCCP SSG. In either case they are delivered via implementation of related               
Action Items in a longer (2-5 years) period and might require contribution from several              
IOCCP Themes as well as close collaboration with several partners in the community. 

Each Action Item has an assigned timeframe and gets reported on every one-fourth (25%) of               
the period between its approval and execution. Occasionally, when the timeframe for an             
action item is short (6-10 weeks or so), the frequency of reporting is decreased. Reporting               
(done in a variety of forms) will be uploaded to the shared drive and linked in the appropriate                  
place of the Action Plan. This will allow panel-wide access to the status updates on decided                
Action Items, assure closure on individual action items and also provide legacy to be drawn               
upon when Panel rotations occur. Action Items usually span up to 12 months, and              
occasionally up to 18 months. 

The IOCCP Action Plan is also intended to facilitate project management. It will be available               
as an online spreadsheet where the Office and the SSG monitor performance. Regular,             
transparent reporting on action items, with links to documents demonstrating progress and            
delivery of outcomes, will also provide a much needed legacy, e.g. passed on to new SSG                
members rotating onto the Panel.  

IOCCP Co-Chairs expressed their hope that the Action Plan in the proposed form and              
structure will improve our long-term planning and better align with long-term strategies and             
implementation plans currently being developed by GOOS or the UN Decade.  

IOCCP Themes 
The IOCCP SSG members submitted written reports on the status of past year’s action              
items and proposed future actions related to the theme(s) they are responsible for. For each               
theme, a narrated pre-recorded presentation was made available to all meeting attendees.            
During the virtual meeting, SSG members responsible for individual themes were asked to             
present a brief summary of the pre-recorded presentation with a strong emphasis on the              
proposed new action items. The presentations were followed with a discussion in plenary,             
carried out through oral interventions and through the chat. 

Time Series Efforts  

Björn Fiedler presented the Time Series Efforts theme. Björn also announced his decision to              
step down from IOCCP SSG before the end of his second term due to an increasing number                 
of commitments anticipated for 2021 and beyond. He will continue to coordinate IOCCP time              
series efforts until a new SSG member is nominated, likely in April 2021. An open call for his                  
position was released at the beginning of December 2020.  
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Below is a report from past year’s activities and discussion on the proposed future action               
related to international coordination of time series efforts. 

Past Activities 

Time-series data synthesis product 
An actionable outcome of the last Earth Cube time-series workshop in Honolulu (2019) was              
the creation of a platform-focused ship-based time-series (TS) pilot data product on            
biogeochemistry (BGC) in general, and inorganic carbon in particular (similar to GLODAP).            
Achieving interoperable data among the TS sites and interoperability with the framework of             
related inorganic carbon data products (GLODAP, SOCAT, BGC Argo) to easier synthesize            
global trends and variability in (interior) ocean BGC, is the main driver behind. In order to                
facilitate this process, a pilot data product of ship-based BGC time-series data is being              
developed which is funded by the EU H2020 project EuroSea (www.eurosea.eu). A PhD             
position for this task was jointly funded by EuroSea and the German Digital Earth program.               
IOCCP SSG members (Benjamin Pfeil, Björn Fiedler), Prof. Dr. Arne Körtzinger as well as              
the GOOS Co-chair, Toste Tanhua (both from GEOMAR, Germany) are jointly supervising            
the student who is also involved in GLODAP QC (Nico Lange). 

During the past year data from 12 ship-based biogeochemical time-series (see Tab. 1) were              
collected and transferred into a harmonized data set for further development of QC routines.              
The next step is to discuss with time-series PIs and external experts the development and               
application of QC routines in order to ensure inter-comparability of time-series data. 

Table 3: Time-series stations participating in the development of the pilot data product. 

 

Time-series community workshop 
Due to the SARS-CoV-2 pandemic the planned in-person community workshop had to be             
transformed into a virtual event which took place on 23-25 November 2021. Overall 20              
participants attended, thereby representing not only time-series PIs but also international           
programs and initiatives such as IOCCP, GOA-ON, US OCB, GLODAP, SOCAT, EU H2020             
EuroSea and the newly formed Earthcube time-series Research Coordination Network          
(RCN) for Marine Ecological Time-Series (METS; see below). 
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Specific Goals of this meeting:  

● Review analytical and QA/QC routines of each contributing TS site for the core             
parameters (S, T, O2, nutrients,inorganic carbon) using the Bermuda 2012 outcomes           
as the basis  

● Review data flow and management of each contributing TS site 
● Agree on scope and format of the pilot data product, defining scientific objectives the              

pilot can address  
● Discuss QC routines for the pilot 
● Facilitate international time-series collaboration  
● Form a group of experts that give advice to the development of the pilot and its later                 

transformation into a product 

The workshop built upon the two most recent (in total four) workshops focusing on BGC               
ship-based time series: 

● BIOS, Bermuda (2012): Methodology of individual TS sites (“TS at a glance”)            
→ TS-Selection, Basis for method sheet, Sources for offsets 

● NSF Earth Cube TS workshop, Honolulu (2019): One of the actionable           
outcomes: An inorganic carbon focused TS pilot product 

Furthermore, the workshop was closely tied to the long-term EarthCube RCN for Marine             
Ecological Time-Series (METS) project, which aims at developing a community- agreed           
FAIR METS data model. A workshop report will be available in the coming weeks.  

Future Activities 

Data product 
The work on the time-series data product will continue within the framework of the H2020               
EuroSea project. Depending on the expert feedback from the upcoming workshop the QC             
routines will be further refined. A second workshop with participating time-series PIs could             
be held in order to plan the release of the actual product in order to discuss a governing                  
structure for a potential continuation of the product. Such a workshop could take place as a                
side event of a larger conference in late 2021 (assuming that travel would be feasible again)                
and should definitely be concerted with the METS RCN activities (see below). 
 

METS RCN 
Another actionable outcome of the Earthcrube time-series workshop was the development of            
a proposal for the US Earthcube Research Coordination Network (RCN) to address issues of              
vocabulary, data/metadata reporting, citation, discoverability etc. to enable synthesis and          
broader applications. The proposal for a Marine Ecological Time Series (METS) RCN was             
submitted by a US OCB consortium and in October 2020 got funded for a 3-year period (see                 
more details in this section of the report). The METS objectives are: 

- Bring together members of the oceanographic, data science, and informatics          
communities to build consensus on key components of a FAIR data model for METS,              
including common vocabularies, metadata reporting standards, and data citation         
practices (METS data model consensus building workshop, METS data working         
group) 
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