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IOCCP Background and Leaders 

     IOCCP SSG 2011-13 
Chair  

Toste Tanhua (Germany) 

Underway pCO2 Observations:   

Ute Schuster (UK) 

Surface CO2 Data: 

 Are Olsen (Norway) 

Ocean Interior Observations:   

Bernadette Sloyan (Australia) 

Ocean Interior Data:  

 Masao Ishii (Japan) 

Time Series Networks:   

Laura Lorenzoni (US) 

Instruments and Sensors:  

Todd Martz (US) 

Data Management:   

Alex Kozyr (US) 
Benjamin Pfeil (Norway) 

Nutrients 

Michio Aoyama (Japan) 

Oxygen 

To be announced 

Ocean Acidification 

Richard Feely (USA) 

Project Director:   

Maciej Telszewski (Poland) 

3rd GEOSS Science and Technology Stakeholder Workshop 

23/3/2015 Norfolk, VA, USA 

IOCCP History  

 IOC and SCOR strongly focused on coordination of 

ocean carbon observations since early 1960’s  

 Began in 2002 as a pilot project of the IOC-SCOR 

CO2 Panel and the Global Carbon Project 

 Was approved as a standing project in 2005 by the 

IOC Assembly and the SCOR Executive Council 

The IOCCP promotes the development of a global network 
of ocean carbon observations for research through 
technical coordination and communication services, 
international agreements on standards and methods, and 
advocacy and links to the global observing systems. 

In the 9 years the IOCCP has: 

 held 27 workshops and  
 published 23 reports, guides, and strategy 
documents 
 issued 33 newsletters (The IOCCP Conveyor) 



Establishment of 
societal or scientific 

requirements for 
observations and 

monitoring 

Developing strategies for 
observing network 

implementation 

Brokering international 
agreements on 

measurements standards 
and procedures 

Developing and implementing 
data quality control procedures 

Developing data synthesis 
products 

Providing the stakeholders 
community with information 

allowing to meet the requirements 
and verify the fitness-for-purpose 

of the system 

The IOCCP Approach to Coordination 
 aligned with the Framework for Ocean Observing 



post-OO’09 Working Group 

Why a Framework? 

• OceanObs’09 identified tremendous 

opportunities and significant challenges for the 

global ocean observing system 
 

• Called for a framework for planning and moving 

forward with an enhanced global sustained 

ocean observing system over the next decade, 

integrating new physical, biogeochemical, 

biological observations while sustaining 

present observations 

 

 



Input 

(Requirements) 

Output 

(Data &  

Products) 

Process 

(Observations) 

Framework for Ocean Observing 

A simple system 



Requirement 

What to Measure 

Essential Ocean Variables  

Issues (Scientific and societal drivers) 
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IMOS 

Observations Deployment and 

Maintenance 

Structure of the Framework 

OceanSITES 



Framework for Ocean Observing 

Governance structure 

GOOS Steering Committee 
(Peak Bodies, Sponsors, Observing Panel Chairs,  

Observing System leaders) 

 

 

Observing System Panels 
(focused on EOVs e.g. Physics, Carbon/Biogeochemistry (IOCCP),  

Biology/Ecosystems); Coordination for observing system elements 

 

 

 

Technical Advisory Groups 
(Observing technologies and networks,  

Variable focus: data and products, synthesis, link to models)  



GOOS Biogeochemistry Panel 

Success in 2 years 

• Implementation plan 

– clear statement of requirements for observations 

– Agreed on EOVs for biogeochemistry: well-reasoned, widely-

reviewed, community-shaped 

– implementation driven by feasibility and impact 

• identification of national or regional champions for some 

common action 

• covering observations, data system, link with analysis and 

models to create actionable information 

– Communities energized by their association with GOOS 

• Partnerships 

– to conventions, assessments 

– regional/national champions 

• Pilot projects with strong biogeochemical component 

 



GOOS Biogeochemistry Panel 

Success in 5 years 

• In global space: cycle of evaluation of fitness-for-purpose 

complete, with GOOS reporting received at various partner fora 

 

• In coastal space: energized communities of practice on 

common observing techniques, leading to growing data sharing, 

transfer of technology / capacity development 

 

• Some pilots – particularly integrated with the rest of the 

observing system – leading to growth of number of aligned 

sustained research-funded observations of EOVs 

 

• OceanObs’19 has strong biogeochemical community 

engagement 



Societal needs and scientific 

requirements for the global ocean 

observing system 

• The role of ocean biogeochemistry in climate 

– Q1.1  How is the ocean carbon content changing?  

– Q1.2 How does the ocean influence cycles of non-CO2 greenhouse gases? 

  

• Human impacts  on ocean biogeochemistry  

– Q2.1. How large are the ocean’s “dead zones” and how fast         

        are they changing? 

– Q2.2 What are rates and impacts of ocean acidification? 

 

• Ocean ecosystem health 

– Q3.1 Is the biomass of the ocean changing? 

– Q3.2 How does eutrophication and pollution impact ocean productivity and 

water quality? 



1: The role of ocean biogeochemistry in climate 

 
Q 1.1: How is the ocean carbon content changing? 

  

 Carbonate system 

 DOC 

 Transient Tracers 

 O2 

 Macronutrients (NO3, PO4, Si, NH4, NO2) 


13DIC, 14DIC 

  

Q 1.2: How does the ocean influence cycles of non-CO2 greenhouse gases? 

  

 N2O 

 CH4 (regional) 

 DMS 

 Halocarbons/O3-depleting substances 

 O2 

 



2: Human impacts  on ocean biogeochemistry  
 

Q 2.1.: How large are the ocean’s dead zones and how fast are they growing? 

 O2 

 Macronutrients (NO3, PO4, Si, NH4, NO2) 

 Transient Tracers 

 Export rates and/or Ar/O2 

 Carbonate system 

  

Q 2.1: What are rates and impacts of ocean acidification?   

Detection 

 Carbonate system (saturation state as derived variable) 

 O2 

 Macronutrients (NO3, PO4, Si, NH4, NO2) 

 Atmospheric deposition of anthropogenic sulfates 

 Transient Tracers 


13DIC 

 PON, POP, DON, DOP 

 Ra isotopes (coastal) 

  

Impact  

 Carbonate System (saturation state as derived variable) 

 Dissolution Rates 

 PIC, POC 

 Phytoplankton Functional Groups 

 Benthic and Pelagic Species  


231Pa, 230Th 



3: Ocean ecosystem health 
 

Q 3.1: Is the biomass of the ocean changing? 

 
Q 3.1a: Is production changing 

 Macronutrients (NO3, PO4, Si, NH4, NO2) 

 Micronutrients (eg. Fe) 

 O2 

 Carbonate System 

 O2/Ar 

 O2 isotopes 

 Opal, POC, CaCO3 

  

Q 3.1b: Is biomass changing 

  POM (POC, PON, POP) 

 Chlorophyll 

 Macronutrients (NO3, PO4, Si, NH4, NO2) 

 Particle size spectra 

  



3: Ocean ecosystem health 

 

Q 3.2: How does eutrophication and pollution impact ocean 

productivity and water qualitiy? 

 

– Q3.2a: Eutrophication 

 Macronutrients (NO3, PO4, Si, NH4, NO2) 

 O2 

 POC, DOC 


18O/16O 

 Ra isotopes (coastal) 

•   

• Q3.2b: Pollution 

 Dioxin 

 POPs (particulate organic pollutants) 

 Plastics 

 Heavy Metals 

 



Feasibility vs. Impact 



The Essential Ocean Variables for 

Biogeochemistry 

1) Oxygen 

2) Macro Nutrients 

3) Carbonate System 

4) Transient tracers 

5) Suspended particulates 

6) Particulate Matter Transport 

7) Nitrous Oxide 

8) Carbon-13 

9) Dissolved Organic Matter 

 Global 

 General  

 A pick of the „top 9“ 

 

 Can be important to 

designing observing 

systems, and for fund-

rising 



The Essential Ocean Variables  

Specification Sheets 



Specifications of the observational requirements 



Specifications of current elements 



Future observational elements 



Network specifications 
2nd step in the process 



Metrics 

JCOMM metrics on the observational networks 

Requirement metrics: 

• EOV driven 

• Combination of several 

observational networks 

• Different metrics for different 

requirements; i.e. climate, 

ocean health etc.  

Operational (Network) metrics: 

• Network driven 

• Implementation networks 

 



Requirement metrics 

 Tends to be more difficult to evaluate on a regular base 

 Maybe a decadal evaluation on the observational system – Fit for Purpose? 



Example of Network 

metrics:  

GO-SHIP 

(Important network 

for many 

biogeochemical 

variables) 

 

• Current activity 

• Future risks 

• Spatial and 

temporal issues 

• Data delivery, 

quality, timeliness 
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For questions and input please 
contact us at: 

 
Toste: ttanhua@geomar.de 

    Maciej: m.telszewski@ioccp.org 
Visit our website: www.ioccp.org 

 
 


