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Observations are vital for adaptation 

to Climate Change and Variability 

and Emergency Response 

preparedness 



                                                                                                                                                                                                            

ECVs & Detecting Climate Change 



                                                                                                                                                                                                            

ECVs & Detecting Climate Change 



                                                                                                                                                                                                            

Global Observations - Surface 

Locations of 36064 SYNOP/METAR/SHIP observations received by ECMWF 

0900-1500UTC 12 June 2012 



                                                                                                                                                                                                            

Global Climate Observations 

Number of monthly CLIMAT messages for 2013 from each of 1013 

(out of 1018) GCOS Surface Network stations for which statistics 

are reported by NOAA/NCEI, as accessed via http://www.gosic.org/. 



                                                                                                                                                                                                            

Global Observations - Oceans 

The global Argo array, including details of national contributions, as 

of September 2015, when the float count was over 3900. 
Source: JCOMMOPS.  



                                                                                                                                                                                                            

Data Rescue  



                                                                                                                                                                                                            

Research & Observations 



Surface air temperature from ERA-Interim reanalysis 

12-month mean from Nov 2014 to Oct 2015 

Interannual variability is largest at high latitudes; the Arctic warms, but not the Antarctic 

37 years of space-based data on sea ice from microwave imagery provide one of the 

important inputs that help the reanalysis to add value to the conventional data record 



12-month running means of global-mean surface 

temperature differences from 1981-2010 average 

The ERA-Interim and JRA-55 reanalyses estimate global surface air temperature using 

information from many types of observation and short-range weather-model forecasts 

HadCRUT4 and NOAAGlobalTemp combine monthly climatological air temperature data 

from land stations with data on sea-surface temperature 

Overall warming estimates are similar; year-to-year variations differ in strength due mainly 

to differences in high-latitude data coverage and in sea-surface temperature analysis 



                                                                                                                                                                                                            

 

 

 

 

 

 Sound Climate Policy Requires 

Systematic Climate Observations 



                                                                                                                                                                                                            

 

Need of Global Coordination of Climate Observing Systems 



                                                                                                                                                                                                            

UNFCCC Convention May 1992 

 

 

 

 

 

 

• 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 



                                                                                                                                                                                                            

 

 

 

 

 

 

Partnerships 



                                                                                                                                                                                                            

Regional and national requirements: 

 

Assessing the needs for adaptation 

and mitigation planning. 

 



                                                                                                                                                                                                            

Workshops held on Mitigation (with 

GOFC-GOLD) and Adaption (with IOC, 

UNEP and DECC, and more recently with 

UNFCCC and IPCCC) 

Information and products are inadequate 

for adaptation:  

Adaptation is local:  

Neither global climate models nor 

satellite-based forecasting systems 

are yet good enough to support 

decisions made at the local level;  

Need to invest in the ground-based 

network of primary hydro-

meteorological observations; 

Need to establish and improve 

mechanisms to provide data access 

and data descriptions. 

 
Download from:unfccc.int/3462 



                                                                                                                                                                                                            

Assessing the Status 

 
credit to: Professor Adrian Simmons 

 

Lead author, Status Report for the Global Climate 

Observing System 

Consultant, European Centre for Medium-Range 

Weather Forecasts 

 



                                                                                                                                                                                                            

Following the Second Adequacy Report in 2003, GCOS produced: 

‒an Implementation Plan in 2004 

‒a Supplement to the Plan in 2006 on requirements for satellite-based data products 

‒a Progress Report in 2009 

‒an updated Implementation Plan in 2010 

‒an updated Satellite Supplement in 2011 

UNFCCC/SBSTA: 

‒welcomed the 2010 Plan and urged Parties to work towards implementation 

‒invited a subsequent progress report and encouraged a review of adequacy 

‒welcomed the timetable proposed by GCOS for  

‒ a Status Report in 2015 

‒ a new Implementation Plan in 2016 



                                                                                                                                                                                                            

GCOS cyclically assesses progress, adequacy and requirements 

– work is starting on a new cycle, with publications scheduled for 2015 and 2016 

– has been primarily in support of UN Framework Convention on Climate Change (UNFCCC) 

– needs to address further the requirements for climate services and for adaptation to change 

Requirements are for observations, data records and products 

– have been set out in two editions of an “Implementation Plan” and “Satellite Supplement” 

– are indicative, to be refined for specific measurement or product-generation initiatives 

– have long-term stability of data (uniformity of “systematic error” over time) as a specific need 

Process 

– prepared by editors and Steering-Committee/Panel chairs based on input from workshops 

– with drafts subject to a public open review 

– presented to UNFCCC for consensus response of parties to the convention 



                                                                                                                                                                                                            

Download:  

gcos.wmo.int 

 

 

 

 

 

 

 



                                                                                                                                                                                                            



                                                                                                                                                                                                            

In-situ and non-spaced findings 

 



                                                                                                                                                                                                            

The development and contribution to climate monitoring, understanding and 

prediction of the Argo network since its floats that profile temperature and salinity 

were first deployed in the year 2000 have been outstanding. The original goal of 

3 000 floats was reached in 2007. The network is now expanding into marginal 

seas and high latitudes, it is beginning to host novel sensors that measure 

biogeochemical variables and offers the prospect of profiling to greater depths. 

 

  



                                                                                                                                                                                                            

There have been improvements in coverage for a number of longer established 

in situ networks, including the main meteorological networks. The quality of 

measurements has also shown improvement. 

 

Several oceanic and terrestrial networks making in situ measurements and 

networks for ground-based remote sensing of atmospheric composition have 

been established or significantly expanded in recent years, although some 

requirements for forming networks have not been met. 



                                                                                                                                                                                                            

Fewer observations have been provided recently by some atmospheric-

composition and marine-buoy networks. This has been due to planned closures, 

inadequate maintenance or unexpected equipment failures. Responses have 

been effective in limiting some of the shortfalls. Particular issues with moored-

buoy networks have prompted a review of the observing system for the tropical 

Pacific. 



                                                                                                                                                                                                            

Surface meteorological measurements from ships have declined in number over 

the major parts of ocean basins, but have increased near coasts. 

 

Some gaps in the coverage of networks over land have been reduced. Local 

gaps that appear small from a global perspective may nevertheless be critical, 

especially where populations are at risk or where local changes have global 

impacts. 

 

Capacity development continues to fall far short of what is needed to fill critical 

network gaps in a sustainable way, and more generally to ensure that vulnerable 

developing countries have the local observations needed to adapt to climate 

change. 



                                                                                                                                                                                                            

Automation has increased the temporal frequency of observation, and has 

enabled measurements to be made at additional remote locations, although there 

are some remaining issues regarding data quality and loss of ancillary 

information. 

 

Progress in specifying and establishing reference observing sites and networks 

has been mixed. It has been good for upper-air measurements. Attaining 

representative global coverage is a general challenge. 

 

There are opportunities to benefit from expanding global near-real-time data 

exchange and from adopting new reporting codes and metadata standards. 



                                                                                                                                                                                                            

Recovery of historical data has progressed well in some respects, but it is still 

limited in extent and hampered by restrictive data policies.  

 

Generation of data products, for example, on surface air temperature, humidity 

and precipitation, continues to improve. 

 

Sustaining observing-system activities that are initiated with short-term research 

funding is a recurrent issue. 



                                                                                                                                                                                                            

Spaced-based component  



                                                                                                                                                                                                            

The newer and planned generations of operational meteorological satellite 

systems offer improved quality and a broader range of measurements. China is 

becoming established as the provider of a third pillar in the constellation of polar-

orbiting systems. 



                                                                                                                                                                                                            

The European Copernicus programme is placing additional types of observation 

on an operational basis, with increased coverage and quality of measurement, 

and accompanying service provision. 



                                                                                                                                                                                                            

There have been increases in the numbers of national providers, cooperative 

international missions and other collaborative arrangements. 

 

There has been very little progress on the continuation of limb sounding and the 

establishment of a reference mission. 

 

Continuity of observation is at risk for measurements of solar irradiance and of 

sea-surface temperature at microwave frequencies. 



                                                                                                                                                                                                            

New observational capabilities have been demonstrated, and others are being 

prepared for demonstration. Future deployment is uncertain for some of the 

demonstrated capabilities, for example, for monitoring cloud and aerosol profiles, 

sea-ice thickness and soil moisture. 

 

The generation and supply of products derived from space-based observations 

have progressed well, with increasing attention paid to documenting product 

quality and uncertainty. 



                                                                                                                                                                                                            

Inter-agency cooperation has been effective in product validation and in starting 

to develop an architecture for climate monitoring from space and an inventory of 

products.  

 

Data access is becoming more open, although there is still progress to be made 

on this issue. Some data remain to be recovered from early missions, and long-

term preservation of data, including occasional reprocessing, is not yet fully 

ensured.  



                                                                                                                                                                                                            

Data Management 



                                                                                                                                                                                                            

There are a number of portals and Internet search engines that can be used to 

link to data, but product lists may not be complete, and users may be in doubt 

over what they are missing and how the observations or products on offer 

compare.  

 

Collections of in situ data may be some way short of being complete and up to 

date. They depend on submissions or access offered by owners, and thus on 

owners’ data policies and resources, including for recovering data from paper 

records and obsolete media.  



                                                                                                                                                                                                            

Data served by a centre may not be in an easy-to-use format, and may lack 

quality control, merging of data from different sources, flagging of likely 

duplicated data, feedback from other users and so on.  

 

Data may not be easy to sample, notwithstanding welcome advances in 

visualization.  



                                                                                                                                                                                                            

Reanalysis 



                                                                                                                                                                                                            

International Organization of 

Observing Systems 



                                                                                                                                                                                                            

Conclusions of Report 

 



                                                                                                                                                                                                            

New GCOS Implementation Plan 

2016 



                                                                                                                                                                                                            

What can you do ? 

 

Read the Full Report !  

Use the Exec Summary as an introdcution to the Full Report.  

Study the sections close to your expertise. 

Can you confirm the findings for your country?  

Come up with actions to improve or to maintain the status on 

climate observations! 

Discuss with your responsible managers an action plan. 

Feed it back to the GCOS programme. 



                                                                                                                                                                                                            

Considerations 
Are the current definition of ECVs suitable? 

 

Do we sufficiently understand the hydrological, energy or carbon cycle in a 

changing climate? 

 

Are additional ECV needed for mitigation or vulnerability, impacts and adaption 

studies and planning? 

 

Are the monitoring networks sufficient and delivering data as needed?  

 

Could storage of, and access to, data be improved?  

 

What could be suitable Climate indicators (Surface temperature / Atmospheric CO2 

Ocean (Earth system) Heat Content / Sea level / Sea level rise / Arctic sea ice extent…?) 

 



                                                                                                                                                                                                            

 

 

 

 

 

 

 



                                                                                                                                                                                                            



                                                                                                                                                                                                            

 

 

 

 

 
UN Secretary-General Ban Ki-moon visited a GCOS site  

Ny-Ålesund, Norway, on 08 July 2015. 
 


