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What is GCOS and why should be care 
about climate monitoring?



It was six men of Indostan
To learning much inclined,
Who went to see the Elephant
(Though all of them were blind),
That each by observation
Might satisfy his mind.
[...]

So, oft in theologic wars
The disputants, I ween,
Rail on in utter ognorance
Of what each other mean
And prate about an Elephant 
Not one of them has seen! 

(The Poems of John Godfrey Saxe, 
1872)
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GCOS is a system of systems
It comprises any data and information on the climate system taken by in situ, airborne or
space-based techniques and platforms, while the ownership of the observing systems and
networks will remain fully with their operating entities.



IPCC First Assessment Report 1990

IPCC First Assessment Report (1990)

IPCC concluded „that improved predictability 
of (human induced) climate change would 
require improved systematic observation of 
climate related variables on a global basis“



Second World Climate Conference (WCC-2)  
Ministerial Session in 1990

“Present observational systems for monitoring 
the climate system are inadequate for operational 
and research purposes.  They are deteriorating in 
both industrialised and developing regions…”

“There is an urgent need to
create a Global Climate 
Observing System (GCOS)
built upon the World Weather Watch Global 
Observing System and the
Integrated Global Ocean
Service System and including both space-based 
and surface-based components……….”.

The Secretary-General of WMO, G.O.P. Obasi, addressing the opening of the 
ministerial sessions of the Second World Climate Conference in the Palais des 
Nations, Geneva, on 6 November 1990. Behind him (left to right) are the Hon. 
E. Fenech-Adami, Prime Minister of Malta; the Rt Hon. M. Thatcher, Prime 
Minister of the United Kingdom; HM King Hussein I of Jordan; Federal 
Councillor A. Köller, President of the Swiss Confederation; M. Rocard, Prime 
Minister of France; and the Rt Hon. B. Paeniu, Prime Minister of Tuvalu.



GCOS 
established 
April 1992



GCOS 
established 
April 1992



Rio Conventions - 1992

Article 4.1 (g) Commitments

Article 5 Research and Systematic Observations



Observations for climate services

Services related to climate 
for months, seasons, 
years, decades, … ahead

Services related to past 
and present

climate and vulnerabilities

(Prof. A. Simmons, GFCS II side event, Cg-XVI, 19 May 2011)



Paris Agreement Article 7 (7c):  
Strengthening scientific knowledge on 
climate, including research, systemic 
observation of the climate system and 
early warning systems. 

Article 8:

Loss & Damage: Cooperation and 
facilitation of EWS, emergency 
preparedness, slow onset events, …

Art 7 (7c)

Art 4 Art 5 Art 7 Art 8 Art 9 Art 10 Art 11 Art 12 Art 13 Art 14



Energy & Temperature 

Other Physical Properties

Carbon Cycle and other GHGs

Hydrosphere

Snow & Ice

Biosphere

Human Resource Use
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Climate observations alsosupport



GCOS is concerned with

• the observations
• what is measured, how it is measured,
• where it is measured, how measurement is sustained, 
• how change is managed

• data transmission
• what is transmitted, with what time delay, in what code

• data management, including data rescue
• archiving and access to raw data, metadata, processed data 

records and products

• recovery and rehabilitation of past data

• data records and products
• fundamental records, including recalibration and 

homogenisation 

• satellite retrievals, gridded fields from in situ and remotely-
sensed measurements, comprehensive reanalyses of 
multiple observational datasets based on weather-
prediction systems

Locations of 36064 surface weather observations 
received by ECMWF

09-15UTC 12 June 2012



Concept of ECVs published– 2014 

https://doi.org/10.1175/BAMS-D-13-00047.1
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Improved observations 
lead to significant benefits

ECV 
Requirements, 
Adequacy 
Reports, Plans

Observations, 
Products, 
Open Data

Science, 
Assessments, 
Policy 

Climate 
Services, Risk 
Assessments, 
Early Warning & 
Disaster Risk 
Reduction 
Policies

Successful 
adaptation and 
mitigation, 
reduced climate 
risks, enhanced 
livelihoods, and 
food & water 
security.



Implementation
Aims 



gcos.wmo.int

GCOS Implementation Plan

@gcos_un


