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The Composition and Scope The Composition and Scope 
of the Main Global Observing Systemsof the Main Global Observing Systems
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GOS, GAW, WHYCOS

GCOS is a System of SystemsGCOS is a System of SystemsGCOS is a System of SystemsGCOS is a System of SystemsGCOS is a System of SystemsGCOS is a System of SystemsGCOS is a System of SystemsGCOS is a System of Systems

observational components 

of WCRP, IGBP, DIVERSITAS…
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Users: government, private and research sectors, co vering
agriculture, water, health, construction, disaster reduction, 

environment, tourism, transport, etc

CAPACITY BUILDING

User Interface

Climate Services Information System

Observations
and Monitoring

Services related to
future
climate

Research, Modelling 
and Prediction

GCOS as a Component of the 
Global Framework for Climate Services - GFCS
(Figure taken from Prof. A. Simmons, GFCS II side e vent, Cg-XVI, 19 May 2011)

Services related to 
past and present

climate
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GCOS Essential Climate Variables (ECVs)GCOS Essential Climate Variables (ECVs)GCOS Essential Climate Variables (ECVs)GCOS Essential Climate Variables (ECVs)

� Atmospheric
• Surface – Air temperature, Precipitation , Pressure, Surface radiation budget, 

Wind speed and direction , Water vapour
• Upper Air – Earth radiation budget (including solar irradiance), Temperature, 

Wind speed and direction, Water vapour, Cloud prope rties
• Composition – Carbon dioxide, Methane and other long -lived greenhouse 

gases (N2O, CFCs, HCFCs, HFCs, SF6 and  PFCs), Ozon e and Aerosol, 
supported by their precursors (NO2, SO2, HCHO and CO) .

� Oceanic
• Surface – Sea-surface temperature, Sea-surface salin ity, Sea level, Sea state, 

Sea ice, Surface Current, Ocean colour , Carbon dioxide partial pressure, Ocean 
acidity, Phytoplankton.  

• Sub-surface: Temperature, Salinity, Current, Nutrients, Carbon dioxide partial 
pressure, Ocean acidity, Oxygen, Tracers.

� Terrestrial
• River discharge, Water use, Ground water, Lakes, Snow cover, Glaciers and ice 

caps , Ice sheets , Permafrost and seasonally-frozen ground, Albedo, Land cover 
(including vegetation type), Fraction of absorbed p hotosynthetically active 
radiation (FAPAR), Leaf area index (LAI), Above ground biomass , Soil carbon , 
Fire disturbance, Soil moisture .

Blue/bold = largely space-based red = new in 2010 plan 
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Observations improve Quality of ForecastsObservations improve Quality of ForecastsObservations improve Quality of ForecastsObservations improve Quality of ForecastsObservations improve Quality of ForecastsObservations improve Quality of ForecastsObservations improve Quality of ForecastsObservations improve Quality of Forecasts

Increased number of satellite dataIncreased number of satellite dataIncreased number of satellite dataIncreased number of satellite dataIncreased number of satellite dataIncreased number of satellite dataIncreased number of satellite dataIncreased number of satellite data

Increase of overall number of data Increase of overall number of data Increase of overall number of data Increase of overall number of data Increase of overall number of data Increase of overall number of data Increase of overall number of data Increase of overall number of data 

assimilated in ERAassimilated in ERAassimilated in ERAassimilated in ERAassimilated in ERAassimilated in ERAassimilated in ERAassimilated in ERA--------interim by a factor of interim by a factor of interim by a factor of interim by a factor of interim by a factor of interim by a factor of interim by a factor of interim by a factor of 

10 between 1989 and 201010 between 1989 and 201010 between 1989 and 201010 between 1989 and 201010 between 1989 and 201010 between 1989 and 201010 between 1989 and 201010 between 1989 and 2010
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FromFromFromFromFromFromFromFrom Observations to Information to ServicesObservations to Information to ServicesObservations to Information to ServicesObservations to Information to ServicesObservations to Information to ServicesObservations to Information to ServicesObservations to Information to ServicesObservations to Information to Services

Start of vegetation period 
Start of flowering of winter rape
Ripeness of maize 
Vernalization (low temp. stimulus)

Number of days of ice, 
frost, summer, heat, 
tropical days, tropical 
nights

Planting date, Sowing date
Yield changes

Climate ObservationsClimate Observations
((annualannual means, means, monthlymonthly means)means)

ECVECV
PrecipitationPrecipitation

ECVECV
Air TemperatureAir Temperature

Model for
Agrometeorology

Model data; Model data; 
phenological &phenological &
meteorologicalmeteorological
observationsobservations

ResearchResearch

Agriculture Agriculture 
and Farming and Farming 

OutputOutput
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Risk Management Risk Management Risk Management Risk Management Risk Management Risk Management Risk Management Risk Management -------- Early Warning SystemsEarly Warning SystemsEarly Warning SystemsEarly Warning SystemsEarly Warning SystemsEarly Warning SystemsEarly Warning SystemsEarly Warning Systems

Elements of Risk Management: 
historical climate record, EWS, Insurance tools

“Early warning systems help in foreseeing and respo nding to future weather 
and climate variations and their warnings and predi ctions can be directly 
integrated into decision making processes.” (Source: HLT on GFCS Report “Climate Knowledge for Action, p. 28”)
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Planting/Harvesting
Use of Pesticides/Fertiliser
Choose a method, an area
Prevention of Drought, Pest outbreaks

Crop type&sequence
Stocking rates, Herd management
Change area & method,
Reduce deseases, Initiate legislation

Crop industry, 
Breeding, Plan to restock, 
Protection of infrastructure,
Sustain Quality

Land use
Reproductivity capacity
of stocks

Logistics: scheduling of activties

Management

Long-term Planning

Strategic Thinking on how to adapt the relevant pol icies

Prevention on floods, 
droughts, storm surges

Drinking&cooling water; 
Possibility of shipping

Drinking water quality, 
protection of coastal
lines&waterways

Water reserves
Coastal lines, Shipping ways, 
Planning policies

Purchasing&stock
policies

Crisis precautions;
Renewable energy;
Alternative energy sources

Generation of energy;
New/modify regulations

Lead of adequate
energy supply

Energy Energy Agriculture Agriculture WaterWater

What kind of decisions need to be made in particula r sectors What kind of decisions need to be made in particula r sectors 
if they are based on specific if they are based on specific forecastforecast / / predictionprediction modelsmodels (time scales)?(time scales)?
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Section on 2.1.2 Major Gaps in Risk Knowledge
Data gaps

“….
Although significant progress has been made in some countries 

and long historical records do exist in many cases, 
particularly for hazards, in others data is scarce and 
there are significant variations in data quality . 
Inconsistencies in the historical records across 
national boundaries and over time are common. In 
many cases data is accessible in nondigital paper fo rm 
only.

At the national level, the main challenges include:
• Establishing and maintaining observing systems and data 

management systems;
• Maintaining archives, including quality control and  

digitisation of historical data ;
• Obtaining systematic social and environmental data for 

vulnerability analysis;
• Securing institutional mandates for collection and analysis of 

vulnerability data.
…..”

(Global Survey of Early Warning Systems, p.9)

Evaluation of Observing SystemsEvaluation of Observing SystemsEvaluation of Observing SystemsEvaluation of Observing SystemsEvaluation of Observing SystemsEvaluation of Observing SystemsEvaluation of Observing SystemsEvaluation of Observing Systems
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GCOS Progress Report 2004GCOS Progress Report 2004GCOS Progress Report 2004GCOS Progress Report 2004----2008 2008 2008 2008 ---- SummarySummarySummarySummary

� Satellite agencies:Satellite agencies:Satellite agencies:Satellite agencies:
� improved mission continuity and improved mission continuity and improved mission continuity and improved mission continuity and 
capabilitycapabilitycapabilitycapability

� increasingly meeting climate needsincreasingly meeting climate needsincreasingly meeting climate needsincreasingly meeting climate needs

� Progress made, but:Progress made, but:Progress made, but:Progress made, but:
� Many gaps persist, Many gaps persist, Many gaps persist, Many gaps persist, 
� Continued engagement needed for Continued engagement needed for Continued engagement needed for Continued engagement needed for 
coordinated implementationcoordinated implementationcoordinated implementationcoordinated implementation and and and and longlonglonglong----
term continuityterm continuityterm continuityterm continuity

SummarySummarySummarySummary of of of of progressprogressprogressprogress on all 131 on all 131 on all 131 on all 131 
Actions in 2004 GCOS IPActions in 2004 GCOS IPActions in 2004 GCOS IPActions in 2004 GCOS IP

� Developed Countries: Developed Countries: Developed Countries: Developed Countries: 
� improved climate observation improved climate observation improved climate observation improved climate observation 
capabilities, capabilities, capabilities, capabilities, 

� limited progress in resolving limited progress in resolving limited progress in resolving limited progress in resolving 
financial issues related to longfinancial issues related to longfinancial issues related to longfinancial issues related to long----
term continuityterm continuityterm continuityterm continuity

� Developing Countries:Developing Countries:Developing Countries:Developing Countries:
� limited (inlimited (inlimited (inlimited (in----situ) progress, with situ) progress, with situ) progress, with situ) progress, with 
decline in some regions, decline in some regions, decline in some regions, decline in some regions, 

� capacity building support capacity building support capacity building support capacity building support 
remains small in relation to remains small in relation to remains small in relation to remains small in relation to 
needsneedsneedsneeds

Evaluation of Observing SystemsEvaluation of Observing SystemsEvaluation of Observing SystemsEvaluation of Observing SystemsEvaluation of Observing SystemsEvaluation of Observing SystemsEvaluation of Observing SystemsEvaluation of Observing Systems
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ContinuousContinuousContinuousContinuousContinuousContinuousContinuousContinuous ImprovementImprovementImprovementImprovementImprovementImprovementImprovementImprovement and and and and and and and and AssessmentAssessmentAssessmentAssessmentAssessmentAssessmentAssessmentAssessment Cycle   Cycle   Cycle   Cycle   Cycle   Cycle   Cycle   Cycle   

GCOS GCOS GCOS GCOS GCOS GCOS GCOS GCOS –––––––– an all an all an all an all an all an all an all an all domaindomaindomaindomaindomaindomaindomaindomain systemsystemsystemsystemsystemsystemsystemsystem
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EndEndEndEnd----totototo----EndEndEndEnd

Projects
Initiatives
Programmes

Infrastructure, Transport,Infrastructure, Transport,
Urban Settlements, BuildingUrban Settlements, Building

Biological Biological 
Diversity,EcosystemsDiversity,Ecosystems

Tourism industryTourism industry

Energy Energy 
industryindustry

SoilSoilHuman Human 
HealthHealth

FisheriesFisheries ForestryForestry

Trade industry Trade industry Financial services Financial services 
industryindustry

Water regime, coastal Water regime, coastal 
and marine protection and marine protection Agriculture and Agriculture and 

Farming Farming 

Socio-economic Benefit Areas Responsibilities

Supporting activities:

Risk ManagementRisk Management
Assess Vulnerability & Impact
Give knowledge support to policy makers
Strengthen Communication & Outreach
Raise Awareness

Objective:
To offer advocacy to make 
informed decision-making possible

Supporting activities:
Maintain Infrastructure
Build on Capacities
Improve Training &Education
Mobilize Resources Objective:

To make information 
available

GCOS GCOS GCOS GCOS 
operating areaoperating areaoperating areaoperating area

WMO/UNEP/WMO/UNEP/WMO/UNEP/WMO/UNEP/
UNESCO/FAO/WHOUNESCO/FAO/WHOUNESCO/FAO/WHOUNESCO/FAO/WHO…
operating areaoperating areaoperating areaoperating area

UN/Ministerial levelUN/Ministerial levelUN/Ministerial levelUN/Ministerial level
operating areaoperating areaoperating areaoperating area

TopTopTopTop----GovernmentGovernmentGovernmentGovernment
operating areaoperating areaoperating areaoperating area
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� What kind of decisions need to be made in particular 
sectors if they are based on specific time scales?

� What kind of actions are required if you are looking 
at particular time scales?

� Which kind of data are needed to make (climate)  
infomation available and to support the decision-
making process for sectors important to maintan the 
basic life needs, safety and psychological needs ?

Key QuestionsKey QuestionsKey QuestionsKey Questions


