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How  to compare  best the coordination of a
Global Observig System for Climate ? Expectations in 2002 - 2006: 



Chairman Atmospheric Observation Panel for Climate
2007 – 2014:



GCOS Steering Committee Chairman
2010 – 2014:



Lead, GCOS Status Report (2015):



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.



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“



GCOS 
established 
April 1992



GCOS 
established 
April 1992



Rio Conventions - 1992

Article 4.1 (g) Commitments

Article 5 Research and Systematic Observations



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



From “observations and science informs policy”
to “policy directs scientific focus”

Observations Research Assessment



From “observations and science informs policy”
to “policy directs scientific focus”

Observations Research Assessment



UNFCCC Conference of the Parties, 2010, Cancun, Mexico
Report to the Subsidiary Body for Scientific and Technological Advice



Source: http://unfccc.int/files/science/workstreams/systematic_observation/application/pdf/systematicobservation_2015_1_informationnote.pdf



GCOS Steering Committee Chairmen & Directors
Regularly Assessing the Global Observing System for Climate

David Goodrich (Director 2005-2008), Adrian Simmons, Carolin Richter (Director since 
2009), Paul Mason (SC Chairman 2002-2005), Alan Thomas (Director 1999-2005) 

Adrian Simmons, John Zillman (SC
Chairman 2006-2009), Kirk Dawson
(SC Chairman 1998-2001)



GCOS Satellite Supplement to the Implementation Plan

“Space community requires relative clear and stable 

statement of requirements for climate monitoring.”

GCOS Atmospheric  Observation Panel for Climate is:

“… drawing conclusions on strategies for monitoring 

radiation and related atmospheric variables, which are 

reflected also in Satellite Requirements supplement to 
the GCOS Implementation Plan 

noting in particular that current 

satellite plans do not ensure that 

the total solar irradiance will be 

adequately monitored over the 

coming decades.”



Space Agencies respond to GCOS

2002 – 2nd Adequacy Report
Contributing Author
Adrian Simmons invited
by Paul Mason.



http://climatemonitoring.info/
ecvinventory

32 ECVs 
available



Lead author, Status Report for the Global Climate Observing 
System, 2015



Evolution of the observing system –
Assessment in 2015

Data from IASI and NPP could not be used in 2006 version of assimilation 

system frozen for ERA-Interim. Use of data from Metop-B was not activated in 

2012

Data from FY-3 are a candidate for use in future reanalyses

Coverage is for SSU-1, HIRS-2, MSU-4, AMSU-A10, AIRS-40

Source: A. Simmons



Some continuing concerns, including

• deterioration of some in situ networks; lack of progress in 
filling gaps in others

• limited provision for limb sounding and reference 
measurement from space

but many improvements (that need sustaining) including

• quantity and quality of data from several in situ sources, 
including radiosondes

• quantity, quality and variety of data from satellites

• recovery and reprocessing of past data, both in situ and 
remotely sensed

• reanalysis, with coupling of atmosphere to ocean and land, 
and inclusion of chemistry

• conventional analysis of instrumental records

• converging temperature information from various 
observational and model datasets

and evolving requirements

• e.g. for global, ground-based, soil-moisture data to 
complement remote sensing and reanalysis So
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GCOS Reference Upper-Air Network – GRUAN – 2006..2008



Reference Networks

• Provide reference data to 
constrain and calibrate from 
more spatially comprehensive 
observing system. 

• Determine trends

• Provide appropriate data for 
studying atmospheric 
processes

ECV: Temperature and 
Humidity

Upper air



GRUAN will mark its 10th year anniversary in April 2018, Potsdam



Reference Network GCOS Surface Reference Network

US Climate Reference Network
Moose, WY
Temperature, precipitation, soil moisture and temperature

Cryonet sites from WMO GCW
Quelccaya Ice Cap -
Snow, air temperature, humidity, wind speed and direction, precipitation and downwelling shortwave

Improved long-term accuracy, 
stability and 
comparability of observations.

ECV: Temperature, precipitation
Surface: Humidity, pressure, radiation budget, 
wind.
Albedo, land cover, FAPAR, LAI, above ground 
biomass, soil carbon, land surface temperature



Adapting to a changing climate – what observations are 
needed ? 

“Virtually all observations 
support adaptation.”

“We must model what we cannot 
measure (or predict with global 
systems).”

Adrian Simmons, Workshop on Observations for Adaptation, DWD, Offenbach, Feb 2013

Presentation: “The Global Climate Observing System: Observations and products from global to local”



Multiple observation-based

indicators of drought in East Africa

Source: A. Simmons



World Climate Conference 3 – and its legacy



Adrian as Theme Leader «Observations», WCC-3, September 2009:

Excerpt Conference Statement: The essential role of climate observations

62. [..]

Observations are needed  to  assess social and economic 

vulnerabilities and develop the many actions that must be 

taken to adapt to climate variability and unavoidable change. 

They must be recognised as essential public goods where the 

value of global availability of data exceeds any economic or 

strategic value of withholding national data. 

63. Full implementation of GCOS is essential for supporting 

both the adaptation and the mitigation objectives of the 

UNFCCC, and for ensuring that all countries will be able to 

manage their response to climate variations and change 

through the 21st Century.



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)



Concept of ECVs published– 2014 

https://doi.org/10.1175/BAMS-D-13-00047.1
Published Online: 30 October 2014 

https://doi.org/10.1175/BAMS-D-13-00047.1


Exchanging Arguments

with courtesy of Detlef Frömming

In 2014, GCOS was 
reviewed by a board 
appointed by its
sponsors, ICSU, WMO, IOC 
and UNEP. Its overall 
conclusion was:

“
There is no doubt the GCOS Programme

should be continued. It is indispensible. If 
it ceased to exist it would need to be 

recraated.”

The review made a number of 
recommendations for improving 
GCOS.

Improvements are needed to 
better integrate the sustained 
observing system and ensure it 
will meet future requirements.



Ken Holmlund, EUMETSAT Albert Klein-Tank, KNMI (until 2015)

AOPC Chairman 2007 – 2014 & the new team



Visit of the GAW Station, Cape Point, South Africa, 2015 which was well guarded. 

GCOS Chairmen must be fearless



Hand-over ceremony from Adrian Simmons to Stephen Briggs at the European Centre 
for Space Applications and Telecommunications (ECSAT), based at the Harwell Science, 
Innovation and Business Campus in Oxfordshire, UK, on 3 April 2014.

GCOS Directors must be fearless
(particular calling Chairmen on Friday afternoons)



gcos.wmo.int
@gcos_un

SOURCE: ESA

With deepest gratitude,  
millions of thanks and fond 
memories!


