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Responding to needs: Detailed, costed Carbon and GHG Plan

including research, technology, human capacity and economic evaluation

The 2022 GCOS Implementation Plan

Integrated Sé”aﬂ"c“sr’ﬁn"n‘
Ocean Z::"v“izf‘m?(ﬂ
Carbon | et -

and Observations

GCOS IP 2022

Collects and documents the data
needs for monitoring the climate
system and for assessing the
impacts of climate variability and
change. Submitted every 5 years
to the United Nations Framework
Convention (UNFCCC) and is
recognized by the Conference of
the Parties (COP).

GGGW IP 2024

GGGW provides an integrated,
operational framework in relation to
GHG monitoring, striving to reduce
the uncertainty in assessing the
efficacy of climate action. Approved
by WMO Congress and recognized by
SBSTA59 at COP28. IP Requested by
WMO Congress to allow Member
States to facilitate actions required in
2024-2027

R esea rC h for the NextDecade -~

IOC IOCR WG 2021-2025

The IOC-R addresses key issues in
ocean carbon research through a
combined strategy of investigative and

observational goals around changing
ocean carbon sink and impact that
increasing CO2 levels have on ocean
ecosystems. Reports to SBSTA and
IOC Member States.




Carbon and GHG Plan Motivation

Sources

35.9 GtCO,/yr

38%

12%

5.0 GtCO,/yr

Sinks

20.4 GtCO,/yr

50%

21%

8.7 GtCO,/yr

29%

Budget Imbalance:
(the difference between
estimated sources & sinks)

<1%

0.1 GtCO,/yr

Global Carbon Budget 2025: Friedlingstein et al. (2025)




Carbon and GHG Plan Motivation

Ocean Sink (Socean)
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Observing Networks: SOCONET M(

SC and website in late 2025 by GOOS Biogeochemistry Panel - IOCCP, NOAA, ICOS-OTC, EU TRICUSO
and inter1P6 - TRICUSO
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(\@ About  Steering Committee  Activities Documents SOCONET Platforms SOCONET Data  Mapping products Global Ocean Observing System

SOCONET Steering Committee

Surface Ocean CO,
Reference Observing Network

Ex-officio Expert Advisor

SOCONET Technical Coordinator

SOCONET Coordin:

-
-y

Funded by

the European Union



SOCONET Stock-take and Implementation Plan ,M\L/
SOCONET m I0OCCP G"S v NOAA

Inventory Of ocean COZ Obser\lations Global Ocean Observing System MONITORING & OBSERVING

* 116 platforms with recurring surface ocean CO, measurements
(from 2019 to 2023 in SOCATv2024 & new platforms)
« Ships (59), moorings (55), uncrewed surface vehicles (2)

1. Executive Summary
2. Introduction: history, motivation, partnerships and funding
3. Governance structures and scientific leadership
4. Vision for SOCONET
®  Intercomparison of Instruments and Sensors
®*  Technical support (eg. Reference gases)
® Innovations in support of SOCONET’s Vision
®  Funding needs to deliver the system globally
®  Future ambition to incorporate N,O+CH,
5. Section on Tiered Network (Task Team)
6. Section on Capacity Building (Task Team)
7. Section on Data and Metadata needs (Task Team)
8.
9.
1

Surface ocean f002 (uatm) Day of year

Section on Network Design (Task Team)
Section on Atmospheric Measurements (Task Team)

0. Section on Communication Dissemination and Exploitation
Strategy (Task Team)

Funded by
the European Union




Ocean Carbon Observing System Design G S ’;\ IOCCP

Optimal Ocean Carbon Observing Design W orkshop bserving System
B
Dates:June 10-11,2026 S8 VLIZ
June 8-9:SOCONET & SOCATgovernance meeting, with SOCOM leadership TRICUSO

SOUTHERN OCEAN CARBON OBSERVATION

June 10-11:Ocean Carbon Observing Design Workshop 1-Surface
Location:Flanders Marine Institute,Ostend,Belgium - www.vlizbe
Supported by: GOOS,NOAA, VLIZ, TRICUSO,IOCCP

Outcomes:

I\INodaNNR Ve are leading a paper nearing submission, that includes the carbon
::gefcttetf;“e representatives from the science committees of GO-SHIP, BGC-Argo,
Y and SOCONET. It covers the overarching research questions driving
eamr® these three networks, their inherent synergies and dependencies, and
IR recommendations for optimizing these relationships and an intra-

WRITR network strategy moving forward. This paper sets the stage for g

Sl optimal design discussions at the June workshop BN g

workshop scope,and workshop organizers.

Outcomes ofthe Workshop Series

willmake up a comprehensive ocean carbon observing design

from surface to deep,inclusive ofallobserving platforms and |

networks 0.10 0.15 0.20 0.25 0.30 0.35 0.40 0.45 0.50
Absolute bias in 2018-2022 air-sea carbon flux (molC/m2/yr)


http://www.vliz.be/

Setting Requirements: Essential Ocean Variables

Q Microbe CHALLENGES &
dednces RECOMMENDATIONS
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Essential Ocean Variable Specification Sheet

BGC Essential Ocean Variables .

Review and improvement of decade-old BGC EOV Specification Sheets .

* Current status

EOV name}, GOOS Refrence N DO 1o be assigne, .. by deposing on the

* BioGeoSea started on 1 September 2025 as one of 3 “sister projects” alongside BioEcoOcean
and ObsSea4Clim,

* GOOS BGC hosted at IOPAN is a partner with one of the responsibilities to significantly update
BGC EOV SS in line with concepts developed across 3 GOOS Panels,

* New staff member, Malek Belgacem, to start at IOPAN in March 2026 and lead the work,
e Stakeholders and users identified to discuss gaps in existing BGC EOV SS’s,

e [OCCP/BGC Panel members agreed as Lead Authors of some EOV SS’s, wider community
experts to be approached soon,

SOCAT International https://socat.info/
i i i ional httosi/glodapinfo/ |
SOCONET International in preparation GEODA Internationa ::: ::xmfr;:h/
ps: fron-
GO-SHIP International http://www.go-ship.org/ tiersin.org/journals/marine- GOA-ON (Ocean
Biogeochemical https://biogeochemical- GO2DAT International science/arti- Acidification) International https://www.goa-on.org/
Argo International argo.ora/ WM GO2NE (Ocean De- https://www.ioc.unesco.orale
5 . oxygenation| International g
Observing Networks https://www.oceanglid- Da‘tja RicOUcy I?el\_/elopers https:/essd.coperni- Expert Communities INXI\I/JEOS W ) o n/go2ne
Ocean Gliders International ers.org/ and Data Specialists cus.org/arti- . (Marine De- )
OceanSITES hitps:/) SPOTS International cles/16/1901/2024/ bris) International https://imdos.org/
pS:, g - - i
(moored point ob- o sirm::;l"s/ini ) https://oceaninfo- OBPS (Best Prac- https://www.oceanbestprac-
; X ps.org/oceansites/in- oDIS International hub.org/odis/ tices) International tices.org/
servations) International dex.html - B
METS-RCN (ship- EMODnet Chemis- https:/emodnet.ec.eu-
" i : try EU ropa.eu/en/chemistry
based point obser- https://www2.whoi.edu/site/m SeaDaaN U -
vations) International ETENER eaDataNet https://www.seadatanet.org/

Funded by
the European Union
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BGC EOV Gap Analysis

Review and improvement of decade-old BGC EOV Specification Sheets

a. Structural inconsistencies

- The structure oftables and
figures is not fully coherent.

Example:

> Figures often duplicate
nformation already present in
tables

> There is no clear link between
requirements and observing
systems

b. Incomplete requirement
definitions

- Current uncertainty relative to
the signal

- Target uncertainty
- Temporal and spatial scales

- Vertical coverage

c. Technology and observing

system developments not reflected

- Expansion of BGC- Argo
- Autonomous sensors

- Machine learning QC and bias
correction

- Improved sensor calibration and

Intercomparison €Xercises

Biogeochemistry
Panel

G2is

L

Critical elements [
because they define how
observations should be

~designed.

7 1occe © BIOGEO

Funded by
the European Union



BGC EOV Gap Analysis

Review and improvement of decade-old BGC EOV Specification Sheets

d. Data management and FAIR e. Alignment with international f. Societal and policy relevance
principles are weakly reflected frameworks

I itori Example:
List some repositories ample

background section do not

but do not describe the [1GOOS EOV framew ork _ .

data flow from platform to connect observations to policy

products [1GCOS Essential Climate frameworks, such as:
Variables

Missing metadata biodiversity conventions

standards DWMO Rolling Review of SDGH

Requirements
Data submission pipelines . ocean health monitoring.
Interoperability guidance Example: GOOS (9 BGC EQOVs) e LR et i

GCOS (6 BGC ocean ECV

1 Current doc. do not clearly
explain these differences

G" Ilziaongetiochemistry @ IOCCP .g B I OG EO

Links to best practices

Funded by
the European Union



Key issues for GOOS SC

SOCONET Implementation Plan Review

Later this year SOCONET will engage in community consultation of its Implementation Plan. We would like GOOS
SC to engage with this consultation directly, but also by solicitating review comments from your respective
regions and communities. We want SOCONET implementation to be globally relevant and applicable.

Economic evaluation of the system including coordination function

BGC Panel has indicated during the two past GOOS SC meetings that an effort aimed at assessing the economic
cost (and perhaps indication of economic benefit) of the existing observing system would be a very valuable tool
when designing the optimal observing system. Could that non-trivial exercise be included in new GOOS structures,
in alignment with potential expectations from the Donor Coordination Group?

Approval of updated Biogeochemical EOVs

Following the review and update of BGC EOVs, which will include consultations with users and stakeholders, the
BGC Panel will present the new EOV Spec Sheet deck for GOOS SC’s comments, input and eventually approval.
Consultation with SC is planned to happen before the next SC meeting to allow discussions during SC-16.
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© Commtes s Boeane Global Ocean Observing System

A communication and
coordination service
for marine biogeochemistry

@ W W W .10CCDP.Org

@ www.linkedin.com/company/ioccp/

‘ ‘ Institute of Oceanology of

Polish Academy of Sciences
ODeve

ul. Powstancéw Warszawy 55,81-712 Sopot, Poland
. Phone: +48 58 731 16 10 /Fax:+48 58 551 21 30


http://www.ioccp.org/
http://www.linkedin.com/company/ioccp/

	Session 7.5: Carbon and GHG Plan	
	Responding to needs: Detailed, costed Carbon and GHG Plan�including research, technology, human capacity and economic evaluation
	Slide Number 3
	Slide Number 4
	Observing Networks: SOCONET�SC and website in late 2025 by GOOS Biogeochemistry Panel - IOCCP, NOAA, ICOS-OTC, EU TRICUSO and inter’l PI’s
	Slide Number 6
	Slide Number 7
	Setting Requirements: Essential Ocean Variables
	BGC Essential Ocean Variables�Review and improvement of decade-old BGC EOV Specification Sheets
	BGC EOV Gap Analysis�Review and improvement of decade-old BGC EOV Specification Sheets
	BGC EOV Gap Analysis�Review and improvement of decade-old BGC EOV Specification Sheets
	Key issues for GOOS SC
	A communication and�coordination service�for marine biogeochemistry

