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A BIT OF CONTEXT
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A BIT OF CONTEXT… WHY GCOS?
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WHO TAKES CARE OF CLIMATE CHANGE



6

LOLIPOP User Workshop | 18-19 November 2025 Bologna (Italy)

1992: GCOS IS CREATED

Winchester Proposal
January 1991

GCOS MOU
April 1992 

WMO, IOC, UNEP and ICSU
• Noting 1-6

• Recognizing…..

• Considering…

• Agree 1-5

• Agree further….

• Approve:

– Annex A

– Annex B

– Annex C

• Agree….

• Agree….

• Agree….

Annex A   Concept of the Global

             Climate Observing System

Annex B   Terms of Reference, 

              Structure and Functions of 

              the JSTC and JPO

Annex C  Financial Arrangements
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GCOS works towards climate observations being 
enhanced and sustained into the future, to provide the 
evidence needed to understand and predict the evolution of 
the climate, to guide mitigation and adaptation measures, 
to assess risks and enable attribution of climatic events to 
underlie causes, and to underpin climate services. 

GCOS = Climate Observations
enabling climate science and services
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GCOS cooperates with a wide range of observing initiatives

Examples of national and regional networks

Examples of global networks associated with GCOS

Satellite observations
are coordinated by

the Joint CEOS/CGMS 
Working Group on 

Climate

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, 
networks and observing systems (in 
situ and space-based)

NATIONAL

GCOS

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

GOOS (under IOC) 
coordinates a wide range 

of ocean networks
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Climate observations…

WHAT CLIMATE OBSERVATIONS?

ATMOSPHERE
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GCOS 55 ECVs - Essential Climate Variables

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. SOURCE: Bojinski, S. et al., 2014

https://gcos.wmo.int/en/essential-climate-variables
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ECVs Observational requirements

GCOS is acknowledged as the leading independent reference in defining the requirements for climate 
observations (spatial & temporal resolutions, uncertainty, stability,…)
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GCOS Main Publications - Reporting to UNFCCC

Identify 
what/how 
we need to 

measure

Identify gaps and assess if the status 
of the observing system for climate 

meets those requirements

Propose actions for addressing 
gaps and improving the global 
observing system for climate

GCOS IMPLEMENTATION PLANGCOS STATUS REPORT

ECVS

REQUIREMENTS

GCOS is mandated to report to UNFCCC on Research and Systematic Observations

≃5 years cycle

Diagram

Description automatically generated

https://library.wmo.int/index.php?lvl=notice_display&id=22135#.Y_3eS3bMKbg
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Diagram

Description automatically generated

• Published by the space 

agencies, under the umbrella 

of WGClimate

•  It addresses key priorities

• and ensures alignment with 

international climate 

observation objective

GCOS Implementation Plan 2022 and Space Agencies’ 
Response

• Published every ≃5 years

• Actions for addressing gaps and 

improvements of a fit for purpose 

Global Climate Observing System

• Submitted to UNFCCC

• UNFCCC encourages Parties and 

international organizations to 

support GCOS and undertake its 

Implementation Plan.

https://library.wmo.int/index.php?lvl=notice_display&id=22134#.Y_3e0nbMKbg
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GCOS ECVs Rationalization

After 20 years of ECV 

framework:
 

Are all the 55 Essential Climate 
Variables still essential? Are we 
missing anything? 

Is the current grouping the best 
possible one? Is it balanced? Is it 
consistent across domains and 
across earth cycles?

Is there enough transparency and 
coherence in the process that leads 
to including a new ECV in the list? 

https://gcos.wmo.int/en/essential-climate-variables
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2023  

Q3

2023  

Q4

2024 Q1 2024 

Q2

2024 Q3 2024 Q4 2025 Q2-Q3   2026

Preparation and submission of a paper

TT set up
Consultation 

with 

stakeholders

9 one-to-one 

interviews

The new list will 

only enter into 

force with the new 

Implementation 

Plan (2028)

289 

comments
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13 Virtual Meetings, 2 in person meetings

Public 

Review

ECV Rationalization 

announced through 

distribution lists (15), 

newsletters (3), posters 

(1) and talks (7)

PUBLICATION OF A 

RESPONSE

GCOS ECVs Rationalization timeline
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GCOS programme selects what variables are more relevant 
for climate studies

GCOS defines how those variables should be measured 
(requirements)

GCOS identifies where are the main deficiencies              
provides recommendations to address those

…and GCOS is 
concerned

Diagram

Description automatically generated

GCOS advocates again, again and 

again for an observing system for 

climate that is sustained and allows 

to have continuous and reliable time 

series

WHY GCOS MATTERS

https://library.wmo.int/index.php?lvl=notice_display&id=22134#.Y_3e0nbMKbg
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55 ECVs -

37 can be

measured 

from space… but 

the system is sub-

optimal for most of 

the variables

Hydrological Cycle Carbon Cycle

Energy Balance Biosphere

Composition and Transport
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ECV Domain (Panel Responsibility):
⚫ Land ECVs (TOPC)
⚫ Water ECVs (OOPC)
⚫ Atmosphere ECVs (AOPC)
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