
New GCOS IP 
and the ocean



VISION
GCOS works towards a world where climate observations 

are high-quality and sustained, and access to climate data is 
comprehensive, free and open.

GCOS is the authoritative global source of information and 
advice for planning and development of the Global Climate 

Observing System, its networks and data management. 
It is the authoritative source reference for formulating 

requirements for space and in situ climate observations.

Identify user needs
for climate monitoring 

- adaptation, 
sustainable develop., 
UNFCCC, other MEA

Ensure that climate 
observations are 

enhanced and 
continued into the 

future

Advocate for free and 
open access to 
relevant data

GCOS is a Co-Sponsored Programme:
• WMO
• UNESCO – IOC
• UNEP
• ISC

GCOS ACTIVITIES



Examples of national and regional networks

Examples of global networks associated with GCOS

a wide range of other partners support GCOS, host data 
centres, etc …

Satellite observations
are coordinated by
the Joint CEOS/CGMS 
Working Group on Climate

GCOS Cooperates with a WIDE Range of observing initiatives (in situ and space)

GOOS (under IOC) 
coordinates a wide range 

of ocean networks

Other Global
Organizations
and Networks

for specific
terrestrial ECV 

Meteorological 
Networks 

coordinated 
by WMO

WIGOS

GSN, GUAN, GRUAN

GBON
…

WHYCOS

GCOS does not make observations itself, it is a system 
of systems integrating the contribution from a wide 
range of organizations, like National Meteorological 
and Hydrological Services, Satellite agencies, in situ 
networks, National and regional bodies, academic 
studies etc.



GCOS is governed by a 
Steering Committee
and is organized in

3 panels of experts:

Atmosphere – AOPC
Ocean – OOPC

Land – TOPC



ECVs should meet these principles

ECV

Observation 
is relevant

Observation is 
cost-effective

Observation 
is feasible

GCOS - Essential Climate Variables (ECV) 
• are physical, chemical or biological variables that critically contribute to the 

characterization of Earth’s climate
• are not of stand-alone variables; they are part of a wider concept
• are founded on climate science and observational capability and infrastructure
ECV datasets provide the empirical evidence 
• to understand and predict the evolution of climate
• to guide mitigation and adaptation measures
• to assess risks 
• to enable attribution of climatic events to underlying causes
• to underpin climate services

SOURCE: Bojinski, S. et al., 2014

ECVs aim to monitor the climate system as a whole covering the interlinked  
Earth's energy balance and the carbon and water cycles.

Free and Open, data 
is openly available to all 
users

Transparent, the 
methods and assumptions 
are clear, with standardised 
metadata, where possible

Accurate, climate data 
needs high accuracy to 
distinguish small trends 
from larger annual 
variability

Useful, there should be 
a clear demand from users

Timely & Long-
term, aim to maintain 
and/or develop long-term 
climate data records

Based on best 
available science



GCOS ECVs “monitor” the Earth’s water, energy and carbon cycle

Ocean ECVs are a 
subset of the 
Essential Ocean 
Variables 
custodied by the 
Global Ocean 
Observing System 
of GOOS



Ocean ECVs (covering Physics, Biogeochemistry and Biology and Ecosystems) 
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Ocean ECVs (covering Physics, Biogeochemistry and Biology and Ecosystems) 
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GCOS IP, OOPC

1- intro on GCOS and ECVs

2- GCOS IP and OOPC/GOOS



2022 GCOS IP



Submitted
to UNFCCC

07/09/2022

UNFCCC - through the COP and SBSTA -
have consistently recognized GCOS’ role 
in coordinating and advancing Systematic
Observations of climate
in their Decisions and
Conclusions and made
direct requests to 
GCOS to continue
its reporting cycle
and report progress
on a regular basis
to SBSTA.



Submitted
to UNFCCC

07/09/2022

GCOS 2022 – 4th IP
• Every 5 years
• It covers the next 5-10 years
• Address gaps and improvements in the 

observing system. 
• Provides requirements for ECVs
• Provides guidance to the component 

observing systems that contribute to global 
climate monitoring (e.g. WMO, GOOS, 
WGClimate, Global Terrestrial Networks, …)



GCOS IP, Ocean component
Theme           Actions                                                                                       Implementing Bodies

9 out of 31 Actions related to the Ocean in situ observing system



Theme Actions

G
O

O
S

B: FILLING DATA GAPS B2. Development and implementation of the Global Basic Observing Network 
(GBON)

X

B6. Expand and build a fully integrated global ocean observing system X

B7. Augmenting ship-based hydrography and fixed-point observations with 
biological and biogeochemical parameters

X

B8. Coordinate observations and data product development for ocean CO2
and N2O

X

B9. Improve estimates of latent and sensible heat fluxes and wind stress X

C: IMPROVING DATA 
QUALITY, AVAILABILITY 
AND UTILITY

C1. Develop monitoring standards, guidance and best practices for each ECV X

D: MANAGING DATA D2. Ensure Global Data Centres exist for all in situ observations of ECVs X

E: ENGAGING WITH 
COUNTRIES

E1. Foster regional engagement in GCOS X

F: OTHER EMERGING 
NEEDS

F3. Improve monitoring of coastal and Exclusive Economic Zones X



B2. Development and implementation of the Global Basic Observing Network (GBON)

Action B2:  Development and implementation of the Global Basic Observing 
Network (GBON) 

Activities 1. Implementation of initial GBON and the associated SOFF 
mechanism to fill long-standing gaps to globally monitor 
climate over land and oceans. 

2. Consideration of alignment of GSN and GUAN with GBON. 

3. Planning the development of GBON and SOFF to cover more 
marine, hydrological, and atmospheric composition 
observations. 

Issue/Benefits To date the GBON has been scoped by and adopted by WMO members 
along with the associated SOFF mechanism. However, the network has 
yet to be formally implemented and monitoring and enforcement 
mechanisms put in place. The use of the SOFF to fill persistent gaps 
has yet to start. If successful, given potential overlaps with GSN and 
GUAN, the implications for the future of those GCOS networks has yet 
to be fully evaluated. 

Furthermore, the initial implementation of GBON is focussed on 
requirements for NWP and reanalyses and an extension is required in 
future to ensure that GBON also meets the broader needs for climate 
monitoring and adaptation. This needs an expansion of the 
observational variables supported by GBON and can be supported 
through, for example, inclusion of daily and monthly summary reports. 
The GBON effort and associated SOFF, if fully implemented, would 
represent a step-change in the ability to monitor surface and upper-air 
atmospheric ECVs on a sustained basis. Benefits will include more 
complete sampling of many GCOS ECVs over land, ocean and the 
cryosphere, and filling gaps that exist over several geographical 
regions. The GBON network, if fully implemented, would meet the 
stated requirements for ECV monitoring for those ECVs it measures. 

      

    

     

  
 

 

          
        
             

            
            

         
  

          
           

 

 
 

           
          

          

         
         

    

         
        

             
       

           
  

          
        

     

          

           
     

 

              
          

         
             

            
            

    

         
           

            
         

         
          

          
           

          
           

         
          

          

Implementers 1. WMO, GCOS, GOOS, NMHS. 

2. GCOS, WMO, NMHS. 

3. WMO, GCOS, GOOS, NMHS. 

Means of 
Assessing 
Progress 

1. Number of GBON stations (including marine platforms in Exclusive 
Economic Zones (EEZs)), their geographical completeness and their 
continuity of data provision to data centres as well as over the WIS. 

2. Assessment by GCOS of the continued relevance and role of GSN 
and GUAN at such time as GBON is considered to be fully 
implemented in its first phase with recommendations to GCOS 
Steering Committee. 

3. GBON scope expanded to incorporate additional ECVs which are 
then observed on a sustained basis as part of GBON expanded 
operations. 

Additional 
Details 

1. In collaboration with WMO, ensure the full implementation of GBON 
and the associated SOFF mechanism to fill long-standing gaps to 
monitor climate over land and oceans. In particular, ensure that: 

• The initial GBON as adopted at WMO Extraordinary 
Congress in 2021 is implemented in full, including both 
surface and upper-air components; 

• GBON surface stations are encouraged to submit monthly 
and daily summaries in addition to synoptic reports; 

• The SOFF is used to target areas of data sparsity over land 
and EEZs and ensure continuity of capability. 



B6. Expand and build a fully integrated global ocean observing system



B7. Augmenting ship-based hydrography and fixed-point observations with biological and 
biogeochemical parameters



B8. Coordinate observations and data product development for ocean CO2 and N2O



B9. Improve estimates of latent and sensible heat fluxes and wind stress



B9. Improve estimates of latent and sensible heat fluxes and wind stress



C1. Develop monitoring standards, guidance and best practices for each ECV



D2. Ensure Global Data Centres exist for all in situ observations of ECVs



E1. Foster regional engagement in GCOS



F3. Improve monitoring of coastal and 
Exclusive Economic Zones



Ocean Observations Physics and Climate Panel (OOPC)
Theme           Actions                                                                                       Implementing Bodies

• Maintaining and periodically reviewing the list of GCOS Essential Climate Variables (ECVs) 
and GOOS Essential Ocean Variables (EOVs).

• Specifying and reviewing requirements for sustained ocean observations. 
• Reviewing the current state and identify gaps and inadequacies of the global ocean 

observing system.

• Working on strategies for developing and 
improving the sustained ocean observing 
system, including harnessing new technologies. 

• Helping in promoting the establishment of 
sustainable observation networks and the use 
of best practices.



how the current global climate observing system can be improved to 
better support current and near-term user needs for climate information 



Thank you

… so, let’s work together!
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