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 Future of Ocean Sink will affect timing, size and cost of mitigation and adaptation
actions and future CDR (Carbon Dioxide Removal) actions.



Ocean sink is highly Variable in Space and time §
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The geographical distribution of ocean C 1980 1985 1990 1995 2000 2005 2010 2015 2020
anth uptake Using CFCs to Estimate Fig. 3.26. Global annual (red line) and monthly (blue line) net CO, fluxes

. . (Pg C yr") for 1982-2019. The black line is the anthropogenic CO, flux
Anthropogenlc €o2 Uptake in the Ocean I that is the net flux plus the riverine component. Negative values indicate
PMEL Ocean Tracer Program (noaa.gov) €O, uptake by the ocean.

Breenareo Lumpkin, R. L., Ed., 2020: Global Oceans [in “State of the Climate in 2019"]. Bull. Amer. Meteor.
ICOS | & Soc., 101 (8), $129-S183, https://doi.org/10.1175/BAMS-D-20-0105.1.


https://www.pmel.noaa.gov/cfc/using-cfcs-estimate-anthropogenic-co2-uptake-ocean

Ocean models and data disagree
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Require system to monitor ocean C uptake and report it to decision makers in

suport of climate negotiations ‘
ICOS: Head Office, Stations across Europe, Data Centre, Calibration labs, ‘
Thematic Centres supporting stations. ‘
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SOOP (Ship Of Opportunity Program) lines
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FOS (Fixed Ocean Stations)
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OTC services supplied to MSA

» Labelling (Ingunn Skjelvan, NORCE)

 Training and Station Support (Tobias
Steinhoff, NORCE)

« Data (Steve Jones, UiB)
« Technology (Socratis Loucaides, NOC)

» Leadership and Management (Richard
Sanders, NORCE, Andy Watson & Ute
Schuster, Exeter)

» Support via Station Subscriptions
(roughly 10K Eu per year per station and
National Govts)

» Scale is approx. 6FTE, 3 in kind.
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The services we offer for ICOS stations

Helpang the 1005 Dosan Observang
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mpntify the ocnsns roks n plandsary
Carbon Cycling

Leadership

Station Certification
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OTC Workplan

» General Work programme
described in Annex II

* Annual Activity Plan broken into
Core Actions and Grant Actions

 Reviewed in summer and new
plans developed with MSA Chairs

« Discussion with MSA in Autumn
« Approved by GA in Autumn
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and Iceland via JPI Oceans_,
6 |L+M |To produce an annual | Now element of the ICOS Bulletin. Similar | Meike, All Ongoing Core
traceable estimate of ocean C | actions in various grant proposals
uptake by European Seas.
7 |L+M | To produce step change in | Actions here include JPI Oceans, UN | Richard Ongoing Core
level of funding for (Surface) | Decade Exemplar and 10CCP Surface
Ocean CO; observing pCO2. Talkt at Italian meeting in summer
and abstract to ICOS Conference
Richard Core
8 |L+M | To ensure new stations are | New Stations email from MSA/ OTC Richard/MSA Ongoing Core
formally communicated with chairs
and introduced to ICOS via
relevant portal, outreach and
websites
9 |L+M | To encourage new countries/ Now entered__into grant proposal | Richard April 2022 | Grant
stations to join GEORGE lead by Uteas-
11 |L+M |To  promote interstation | Marie Curie Proposal x 2 with HO Richard September | Grant
exchanges and exploitation of | Proposal submitted in 2021. Lead by Sept 2022
data Helsinki Not funded but graded 86% and
therefore planned for resubmisison
12 | L+M | To refresh OTC website Action underway in NORCE Jess and Erik Ongoing Core
13 | L+M | Develop annual comms plan | Identify Calendar of events Richard/ Jess Sept2022 | Core
with events each month linked
to HO COM and BCCR COM
14 | L+M | To improve comms to potential | ICOS Science Meeting Richard Sept 2022/ | Core




Setting up and

operationalize Formal a|.opI|cat|on Data am.j metadata to QTC Contingency
La bel I i ng the station using CP interface | | Test period and evaluation e

Steps and Su b_ I S
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Setting up and I
g up Formal application | | Data and metadata to OTC

‘ h operationalize . - . .
a I I e I I e S P X using CP interface | | Test period and evaluation
the station

[T step . [ Step 2l

months/years 1-3 months 4-6 months

Contingency

time

» Instrumental failure

. . . Formal acceptance
 Failure with ship/buoy by ICOS ERIC GA

« Cancelling of cruises

« Lack of discrete samples for FOS validation
« Lack of funding for station and/or PI
« Lack of alternative validation methods for FOS

« Currently working on all these elements
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Support: ICOS reference gases

ICOS| -
Reference gases are now available for ALL marine ICOS e —

stations! e

Contact the CaList
insovence

 The CAL lab purchased 60 bottles (20 L) in 2020

« We can choose out of the following cocentrations:
150, 200, 240, ATM, 460, 500, 700 and 800 ppm CO,

Other concentrations are possible, but might take longer

» Ordering process:
« OTC website -> Training and Support -> Reference gases ->
Ordering instructions
* Fill out the excel sheet and send it to CAL and Tobias
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15t ICOS OTC pCO, instrument
e inter-comparison exercise
ICOS &= (PGO2

ECMEEE 28 June - 09 July 2021 ‘
Ostend/Belgium

Tobias Steinhoff, Thanos Gkritzalis, Dariia Atamanchuk , Melissa Chierici, Emma Ddlger, Emil

Jeansson, Steve Jones, Vlad Macovei, Claire Mourgues, Craig Neill, Ute Schuster, Maciej
Telszewski, Hannelore Theetaert, Silke Verbrugge
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#VY, The Research Council E ETER O
Integrated Marine “A¥ of Norway :«;/k
Observing System




® Using a 5 m® tank with natural sea water (North Sea) with heat

1C2021 at a glance

® Focus on surface applications

exchanger

Submersible pump that fed all flow-through instruments
Allowing time for changes and/or adjustments
Different pCO, levels, different temperatures (water/air)
Defining groups around each instrument type

Defining conditions for a successful deployment
“Quick Start Guide”

® Use CO2 stds from ICOS CAL traceable to WMO scale (0-800 ppm)

® QuinCe data processin

Flanders Marine Institute
(VLIZ), Belgium
Marine Station Ostende

ATED
::::::



1C2021 - Take home message from preliminary results

PGB2

® Nearly 50% of the instruments agree within £5 patm (already)! E
® The majority were instruments with calibration gases.

® Finalizing week: 30. May — 03. June
® Draft ready: after summer break
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Data. Development of Quince Tool for Data ¢
processing and submisison
« Complete data flow in place - email, NRT, Auto QC, manual QC, data check, ‘
publication
* Currently used by all labelled underway stations except two ‘

+ First FOS stations coming on line soon

 NRT sent to CP (until 2021 to CMEMS)

L2 sentto CP
Annual collections per station with DOI
SOCAT submission is manual (no service on the SOCAT end) - will be working

to make that as streamlined as possible

I c 0 S ‘ E’}E{:’?‘"“ ICOS ERIC Head Office, Helsinki, Finland | www.icos-ri.eu 17



Providing products and services for all marine applic _
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International Actions N

]PI JPI Healthy and Productive Seas and Oceans

INTERGOVERNMENTAL OCEANOGRAPHIC COMMISSION s NewssEens  Reouces  Olefenomy
COMMISSION OCEANOGRAPHIQUE INTERGOUVERNEMENTALE Fime e et o7 B s o oo e o Capai EITEEE
COMISION OCEANOGRAFICA INTERGUBERNAMENTAL 2021.12.06

MEXIMPABUTENECTBEHHAA OKEAHOI PAQUYECKAR KOMWCCKNA JPI OCEANS LAUNCHES NEW JOINT ACTION ON OCEAN
lbumall p glat dus gSondl Lol gl Ll CARBON CAPACITIES

e ﬁﬁ rﬁ—'_l ﬁi‘ii% El % At its 25th Meeting in November 2021, the JP| Oceans

Management Board approved the Scoping Action on SUBSCRIBE TO OUR
Ocean Carbon Capacities to formally become a new JPI NEWSLETTER
UNESLCD - 7 Place de Fontenoy - 75352 Paris Cedex 07 5P, France Oceans Joint Action. P Oceans willse the informaion

You provide on this form to be in

http:lioc.unesco.org - contact phone: 33 (0)1 4568 03 18
E-mail: v_ryakinin(@unesco.org

WMO International Greenhouse Gas Monitoring
Symposium

International Ocean Carbon Coordination Project

- !
crART DATE —— Tovands st el o otk o mars ioganioe IEl
) WMO INTERNATIONAL GREENHOUSE GAS
30 January 2023
J v WM O MONITORING SYMPOSIUM ABOUTUS I0CCP $5G I0CCP CONVEYOR DOCUMENTS JoBs
30 January-1 February 2023
» Home » News » Towards a global strategy for monitoring of Surface Ocean CO2 - collaboration between G7 FSOI and IOCCP
END DATE WMGO is developing a concept for a sustained, internationally coordinated routine Greenhouse The IOCCP promotes the development of o
Gas Monitoring Infrastructure in consultation with a broad group of stakeholders from hoth Srocnatons for_rescach ‘;for:;: Towards a global strategy for monitoring of Surface Ocean CO2 -
01 February 2023 g group technical coordination and communication  collaboration between G7 FSOI and IOCCP
scientific, operational, and policy-setting entities. This builds on WMO's experience with the sendces, intemational agreements on
standards and methods, and advocacy . |OCCP-Activiies
Glabal Atmosphere Watch and the Integrated Global Greenhouse Gas Information System, and it o e ey » PCO2
LOCATION i " ; i Scientific  Committee  on  Oceanic e e nappy to share with you the news that the G7 Future of the Seas and Oceans Initiative (FSOI) will
incorporates some of the operational practices and globally coordinated and agreed methods Eiiii?”m :?:c;;;\sggiriivﬁwggggl collaborale. wih e 10CCP' (o develop an internationally agreed strategy for Surface Ocean COg
Geneva, WMO HQ used in its World Weather Watch. Readmorep monitoring. The G7 and IQCCP collaboration was presented by the EU coordinator of the G7 FSOI

Coordination Centre during a scoping workshop entitled "Ocean Carbon Capacities: Identifying priorities for
collaborative action” held by the EU Joint Programming Initiative Healthy and Productive Seas and Oceans (JPI

+ Surface Ocean Biogeochemistry ~ Oceans) on 21 October. The workshop focused on an action plan o develop a robust reporting system capable

Observations of understanding, evaluating and predicting ocean carbon uptake on an annual basis, placing these in the

oo context of other ecean carbon sources and sinks, and reporting the results of this to the UNFCCC Global

» Ocean Interior Observations Stocktake 2023.
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Training and Station Support (paused during ¢
Covid)

ICOS OTC/IOCCP sensor training workshop ‘

112022 ‘

SOLAS summer school
1 summer 2022 (online)
1 summer 2023 Cabo Verde (in person)

|ICOS summer school
1 May 2023

Station Visits will be continued after summer 2022
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Future Workplan

« Core role is to support stations to deliver base of
value chain

Training

Standard Supply

Labelling

Advocacy

Software Provision and support
Assistance with SOCAT

 Extra activities, to improve value chain

INTEGRATED
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Better tools, better data mgt, better network design etc
etc

Submit Grants to cover these (Currently have four grants
funded to cover international support, exploitation of the
network, links to nearshore zone and GOSHIP)

Support Station funding applications (domestic and EU)
with writing effort

1gledap.2

%

esis into

(From Guidi et al., (2020) Big Data in Marine Science.
Alexander, B., Heymans, J. J., Mufiiz Piniella, A.,
Kellett, P., Coopman, J. [Eds.] Future Science Brief 6
of the European Marine Board, Ostend, Belgium.
ISSN: 2593-5232. ISBN: 9789492043931. DOI:
10.5281/zenodo.375579).



Future Challenges

*  Working with ARGO (soon if not already most of the
calculated pCO, values wil come from Argo, however these
values are calculated based on sensors that require
calibrating and which are prone to drift)

*  Working with GOSHIP Hydrography programme

* Making ICOS services more widely accessible, Ferrybox,
Jerico, Danubius etc etc.

* Maintaining the network financially (and the other
components of the Value Chain)

» Citizen Science (yachts etc) and their possible role in remote
areas
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Key processes involved in coastal C cycling (Regnier et al., Nature, 2022
Nature volume 603, pages401-410 (2022)). The contemporary global
carbon budget (numbers in black, period 2005-2014) and its
anthropogenic perturbation (numbers in red).



https://www.nature.com/

Future Challenges
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Key processes involved in coastal C cycling (Regnier et al., Nature, 2022
Nature volume 603, pages401-410 (2022)). The contemporary global
carbon budget (numbers in black, period 2005-2014) and its
anthropogenic perturbation (numbers in red).


https://www.nature.com/
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