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(1)    General requirements:

Eight reasons why Climate observations must be 

enhanced and continued into the future.



Climate observations must be enhanced and 
continued into the future, to enable users to.....

... detect further climate change and determine its 
causes.

Model and predict the climate system.
7 Datasets
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Climate observations must be enhanced and 
continued into the future, to enable users to.....

... model and predict the climate 
system.

A climate reanalysis gives a 

numerical description of the recent 

climate, produced by combining 

models with observations. It contains 

estimates of atmospheric 

parameters such as air 

temperature, pressure and wind at 

different altitudes, and surface 

parameters such as rainfall, soil 

moisture content, and sea-surface 

temperature. The estimates are 

produced for all locations on earth, 

and they span a long time period that 

can extend back by decades or 

more. © European Centre for 

Medium-Range Weather 

Forecasts



... assess impacts of climate variability and 
change.

Climate observations must be enhanced and 
continued into the future, to enable users to.....

Glaciers
(Glacier Mass Balance)

4 Datasets
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Sea Level



... monitor the effectiveness of policies 
for mitigation climate change.

Climate observations must be enhanced and 
continued into the future, to enable users to.....



... support adaptation to climate change.

Climate observations must be enhanced and 
continued into the future, to enable users to.....



... develop climate information services.

Climate observations must be enhanced and 
continued into the future, to enable users to.....



... promote sustainable national and economic 
development.

Climate observations must be enhanced and 
continued into the future, to enable users 

to.....

National GCOS reports that 

present the progress made in the 

implementation of GCOS on a 

national level, and give an 

overview of the observations 

made according to the list of 

GCOS ECVs.
• 25 National GCOS 

Coordinators

• 151 National GCOS Focal 

Points



...meet other requirements of the UNFCCC and 
other international concventions and agreements.

Climate observations must be enhanced and 
continued into the future, to enable users 

to.....

• All Parties shall: 1(g) Promote and cooperate in scientific, technological, 
technical, socio-economic and other research, systematic observation and 
development of data archives related to the climate system……….

Article 4 Commitments

• In carrying out their commitments under Article 4, paragraph 1(g), the Parties shall: (a) Support and further 
develop…programs and networks or organizations aimed at defining, conducting, assessing and financing research, data 
collection and systematic observation, taking into account the need to minimize duplication of effort; (b) Support 
international and intergovernmental efforts to strengthen systematic observation …. particularly in developing countries, 
and to promote access to, and the exchange of, data and analyses thereof……

Article 5 Research and Systematic Observations

UNFCCC Convention May 1992



(2)  Global requirements:

How to assess from the global perspective?



Concept: Global Observations for Climate & ECVs

The GCOS includes surface-based, air-borne, and space-based components and 

constitutes, in aggregate, the climate observing component of the Global Earth 

Observation System of Systems (GEOSS).



GCOS encompasses the climate components of: 

• the WMO observing systems (WIGOS: GOS, GAW, WHYCOS, ...)

• the IOC-led co-sponsored Global Ocean Observing System (GOOS)

• the FAO-led co-sponsored Global Terrestrial Observing System (GTOS)

• observational elements of research programmes (WCRP, IGBP, ...)

• other systems contributing climate observations, data management or products

which together form our overall global observing system for climate, and the

climate-observing component of the GEO System of Systems

Global Climate Observing System 

Scope of GCOS as a System (of Systems)



Concept of ECVs

BAMS, September 2014

pp 1431-1443
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Essential Climate Variables

The GCOS Essential Climate Variables (ECVs) are required to support the 

work of WMO, IOC of UNESCO, UNEP, ICSU, and also in particular 

UNFCCC and the IPCC. 

All ECVs are technically and economically feasible for systematic 

observation. It is these variables for which international exchange is 

required for both current and historical observations.



Normative work: guidelines and 

principles



(3)  Regional and national requirements:

Assessing the needs for adaptation and 

mitigation planning.



Supporting Climate Services
 Observations for Adaptation to Climate Variability and 

Change, February 2013, Offenbach

 Enhancing observations to support preparedness and 

adaptation in a changing climate – Learning from the 

Fifth IPCC Assessment Report (AR5), February 2015, 

UNFCCC, Bonn, Germany

 Observations for Climate Change Mitigation , May 2014, 

Geneva, Switzerland



GCOS supports the Global Framework for 

Climate Services



GCOS supports the Global Framework for 

Climate Services



Addressing needs in the priority 

areas of the Global Framework 

for Climate Services (GFCS):

Assessment of Needs – GCOS with 

UNFCCC and IPCC

Support of:

Based on IPCC AR5:

“Enhancing observations to support preparedness and adaptation in a 

changing climate – Learning from the Fifth IPCC Assessment Report (AR5)”

10-12 February 2015

UNFCCC, Bonn, Germany 



Observation Requirements for Adaptation Planning

Common themes regarding observation requirements: 

- Need for higher spatial and temporal resolution (“smallest pixel is too 

large”);

- Need to focus on regions where climate change will have significant sector 

effects and where there are vulnerable populations;

- Need to develop infrastructure and governance to support sustained data 

rescue (historical data is highly valuable, but data rescue is very expensive);

- Need to support research initiatives such as PROVIA and Future Earth.

- Improve climate observations systems with a special emphasis on 

Terrestrial and Ocean and where the two meet.



Some of the Outcomes of the Bonn Workshop

It is essential to generate good, publicly available and standardized data, 

in particular at regional, national and local levels, on the vulnerability of key sectors 

to the impacts of climate change including:
• improve climate observations systems with a special emphasis on Terrestrial and Ocean and where 

the two meet.

Guidance and guidelines (or references to other sources of advice) on data and 

sources of products, as well as their limitations, are needed. In particular: 

• Establishing and maintaining requirements for the collection and dissemination of national 

observations to specified quality standards with understood and quantified uncertainties is a key role of 

GCOS

• High-resolution data, required for adaption planning, needs to be documented (especially for non-

meteorological data). 

• GCOS should identify international data centres for all ECVs. 

• The experience of developing adaptation plans and assessments should be carefully documented 

and recorded to enable transferable expertise and improvements to observation systems,

• Requirements for data latency, timeliness and availability are critical and should be clearly specified. 



GCOS supports the Global Framework for 

Climate Services



Observations for Climate Change Mitigation 

Mitigation

Atmospheric Composition:  

CO2, methane (CH4), NO2, 

other long-lived GHGs, 

ozone, aerosols,

including estimation of net 

sources and sinks, fluxes,

Land-Use and Land-Cover, 

Fires



Data requirements: linking ECVs to IPCC 

Good Practice Guidance (credit: Martin  Herold, GOFC-GOLD)

IPCC has published guidance 
and guidelines providing 
methodologies to estimate 
national anthropogenic 
emissions and removals of 
greenhouse gases. Focus on 
anthropogenic GHG emissions 
and removals.

Table shows relationship between 

ECVs that could be potentially 

used to support emissions 

estimates using the IPCC 

guidelines:

Strong relationship 

between emission 

components 

and ECVs

Some relationship

No clear relationship



(4)  New requirements:

Discussing requirements in support of new 

developments in the Earth observing 

programmes.



Taking up the lessons learnt: adaptation is 

happening on a national level.

GCOS is providing advice and support on a global 

level….which will need to be handed down and 

translated into local scales.

Responsability lies with the national users



From To

PLAN)

NEW GCOS IP



NEW GCOS IP - Content

• Overall message: continuity with progress

• Primary purpose (UNFCCC) remains intact

• Broader context of implementation introduced

① Energy, water and carbon cycles reinforced

② Cross-convention use of observations 

(UNFCCC, CBD, UNCCD) proposed

③ Adaptation + Mitigation framed

④ Climate Services acknowledged

• Supporting observations introduced

gravity, DEM, orbit restitution...

• The list of ECVs may be updated

• Planning for an updated Sat. Supplement are 

TBD



GCOS International Science Conference –The Road to the Future

(Shaping the next GCOS Implementation Plan)

2 – 4 March 2016

Royal Academy of Arts and Sciences, Amsterdam, 

The Netherlands

Infos: gcos.wmo.int

Mail to organising committee: GCOS-SC@eumetsat.int

mailto:GCOS-SC@eumetsat.int

