
Climate change service

Climate Change

Carlo Buontempo & Sam Burgess 

ECMWF

Workshop with ECMWF Member States, 11-12 June 2020



Climate
Change

Climate services in a nutshell

A Climate Service is the provision 
of climate information to assist 
decision-making. The service 
must respond to user needs, must 
be based on scientifically credible 
information and expertise, and 
requires appropriate engagement 
between the users and providers.

https://www.climateurope.eu/

https://www.climateurope.eu/
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As part of Copernicus, ECMWF  developed the “Climate Data Store”, which is a cloud-based service 
(SaaS) allowing solution to work directly on a number of (massive) datasets, stored at ECMWF and in a 
few other places in Europe (such as CMIP climate projections). http://cds.climate.copernicus.eu

Bringing the users to the data
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The Climate Data Store – highly operational with enhanced infrastructure

• Registered users: 45 000+
• TB/day: ~50 (30-60)
• Datasets:  65

Extended in July 2019 
+1.3PB storage + 50% 

computational facilities
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C3S user landscape

# total users (from 1/1/2015): ~80K

# active users: ~20K

Provenance: 66% Academic/ research

Top 3 European countries:  UK, Germany, France

Top 3 non-EU countries: China, USA, Indonesia

Data volume delivered: ˜5 PB

Number of new C3S user queries: 785 (av. 60 per week)

Service desk customer satisfaction: 4.8 / 5 (96%)
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But not all users speak ‘data’
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The strength of a common voice

Annual publication since 2018
• Update of climate in Europe compared to long-term 

trends
• Builds on 20+ datasets in the CDS + others
• Written by experts across the C3S community & other 

Copernicus services

√

➢ climate.copernicus.eu/ESOTC
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Climate data production and delivery 
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Climate variables in C3S                                                      (satellite ECVs)

Coordination with ESA-CCI, GloboLakes, 
Arc-Lake, HydroWeb

Coordination with ESA-CCI and other 
national projects

Coordination with CM-SAF / ROM SAF / ESA 
CCI / Uni. Maryland / NASA / NOAA

Coordination with ESA-CCI / 
OSI-SAF

Coordination with ESA-CCI, 
CGL, QA4ECV, LSA-SAF

Atmospheric physics
Precipitation
Surface radiation budget
Water vapour
Cloud properties
Earth radiation budget

Atmospheric composition
Carbon dioxide
Methane
Ozone
Aerosol

Ocean
Sea surface temperature
Sea level
Sea ice
Ocean colour

Land hydrology & cryosphere
Lakes
Glaciers
Ice sheets & ice shelves
Soil moisture

Land biosphere
Albedo
Land cover
Fraction of absorbed photosynthetic
Leaf area index 
Fire
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Higher spatial and temporal resolution for reanalyses

Accumulated precipitation (mm)
Mean sea level pressure (hPa)

ERA-Interim ERA5
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World leading reanalysis: ERA5

1950 – 1979
Complete (5th March 2020)

1979 – present
Complete. NRT stream runs RT – 1 day

Hersbach et al. 2020 https://doi.org/10.1002/qj.3803

https://doi.org/10.1002/qj.3803
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Satellite reprocessing and data rescue
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C3S Regional reanalysis, using boundary conditions from ERA-Interim/ERA5

Available in the CDS (> 900 users): 
UERRA, 1961 – mid 2019 @ 11/5.5km

Currently in production: CERRA, 
1980–May 2021 @5.5km 
SMHI, Météo-France, MET Norway

European Domain Arctic Domain

Currently in production: (red sub domains)
CARRA, July 1997 – June 2020 @ 2.5km

Proof of concept: (grey domain)
1-year pan-Arctic reanalysis, Sep 2017/18 @ 3.75km
Met Norway, DMI, SMHI, IMO, FMI and Météo-France.

Regional reanalyses – increasing spatial resolution



Climate
Change

Multi-system seasonal forecast service  

C3S support to Member State activities:
• generation of graphical and digital (data) products
• support to Member State development and 

operational activities in seasonal forecasting;
• access to data from other providers

International prominence:
• NCEP - joined the service in November 2019
• ECCC and JMA - planned for 2020
• BoM - expression of interest for 2021

Graphical products: https://climate.copernicus.eu/charts/c3s_seasonal/

Data service: https://cds.climate.copernicus.eu/cdsapp#!/search?type=dataset

Operational service: 6-month 
forecasts issued monthly
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Example: November prediction for DJF 2019-2020 mean sea-level pressure

C3S prediction ‘observation’
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• Potential ECVs include: river discharge, permafrost, 
LST, snow, upper-air temperature, surface ocean 
currents, …

Progressive transition -> use of Sentinel data

• cloud properties, ozone, aerosols, sea-ice 
thickness, sea level, SST, ocean colour, soil moisture, 
lakes, ice sheets, land cover, fire radiative power.

Enhancement of individual ECV services

• Cross-signposting ECV products with other data 
suppliers

• Increased collaboration (brokering/contracting)
with ESA-CCI & EUMETSAT SAF, and other 
Copernicus Services to maximize the data services 
provision

More climate indicators – better climate service
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Refining products

High-resolution ensemble of global climate integrations 
Coupled with the ocean for cross-domain consistency if possible
• Constrained by SST to provide the correct low-frequency variability
• High-resolution climatological information including rare/extreme events.

Next full-observing-system global coupled 
global reanalysis (ERA6)
• State-of-the-art NWP system, data 

assimilation system coupled with the ocean 
and improved coupling with land

• Will make use of the new and reprocessed 
datasets as delivered by C3S

Next regional reanalyses at high resolution
• Centennial reanalysis for the European domain, based on the dense 

network of observations in the 20th century
• Truly pan-Arctic reanalysis
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Recent developments
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Operational Evaluation and Quality Control (EQC)

• Three coordinated EQC contracts for 
CDS and SIS (>100 person-years of 
effort)

• EQC operational for datasets; tools and 
applications to be added (autumn)

• Dashboard to monitor service 
performance via KPIs in place

• User Requirements Database 
operational
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Operational EQC for CDS datasets

Easy access quality information via synthesis table

100+ quality assurance 
reports available, more 

to be added

Continuous 
improvement via user 

feedback
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• Calculation of service KPIs from multiple sources

• Rating widgets implemented throughout the CDS

• Online dashboard to track service performance

EQC – monitoring service efficiency

Data provision speed
and queuing time

Compliance with the
INSPIRE Directive

Length of downtime
periods

Reactiveness of web 
pages

User perception
monitoring
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Operational user requirements database (URDB)

First User Requirements Analysis Documents (URAD) 
delivered to inform future service evolution

>3000 user requirements under investigation
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Increased traceability for data providers

Providers 

visibility and 

mapping

Search per ECV 

providers

Clear multi-source 

ECV datasets

Clear ECV access for users
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Increasing toolbox accessibility 

https://cds.climate.copernicus.eu/toolbox/doc/index.html

An easier to use
toolbox documentation

https://cds.climate.copernicus.eu/toolbox/doc/index.html
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User engagement, sector specific applications, 
communication & dissemination
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Empowering expert users

Users, 
decisionmakers, 
general public

National 
Meteorological & 

Hydrological 
Services

Consultancies
European 

Commission

World 
Meteorological 

Organization

UN
Agencies
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C3S – applying climate data across societal & policy domains

1) To demonstrate the value of the infrastructure in real world scenarios.

2) To act as  benchmarks of best practice.

3) To document users needs.
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Dynamic user support

Understand user 
requirements

Review what we offer

Update/add 
supporting services

Designing user support journey:
Knowledge base → forum → service desk

Direct link to service planning 
& development

USER 
DRIVEN

Provide advanced & 
targeted services to new 

user communities

Fostering added value 
downstream markets

Evolving to meet user needs inc. NMHS

From useful data 
to useable & used 

information
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Sectoral impact – the future of snow tourism

• A pan-European climate 
change assessment of past and 
future operating conditions

• Snow Indicators derived from 
EURO-CORDEX climate 
projections for all 100 m 
elevation band & all European 
mountainous areas

• Interactive Map to navigate 
aggregated time / space
dataset

Snow tourism is an important economic activity in European mountain areas​

https://climate.copernicus.eu/european-tourism-indicators?q=european-tourism-applications

https://climate.copernicus.eu/european-tourism-indicators?q=european-tourism-applications
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Sectoral impact – Swiss national association for cable cars

Linking climate information & economic data enables understanding of the vulnerability of climate risk

https://climate.copernicus.eu/swiss-cable-cars

Climate change projections are essential for strategic 
planning and climate adaptation

1) Seasonal reviews: provide climate variables (e.g. 
snow depth) to co-explain key economic figures, such 
as skier days and revenues

2) Strategic planning: Mountain and Snow Indicators 
used to support market analyses comparing different 
regions e.g. snowmaking hours.

3) Empowerment: Enable association members to use 
the service for their individual business requirements

https://climate.copernicus.eu/swiss-cable-cars
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A  c r i t i c a l l i n k i n t h e c h a i n

Transnational regionsClimate 
predictions

Member States

Climate 
reanalysis

ECVs

The C3S – Climate-Adapt portal: a critical link in the chain

C3S provides authoritative 
information about the past, 
present and future climate.

Climate-ADAPT supports 
Europe in adapting to 

climate change.

The interface links Climate-ADAPT and C3S data, giving users 
access to the resources of the Climate Data Store to support local, 

regional & transnational climate adaptation strategies.

Climate Change Services are essential to climate change adaptation, as they provide climate 
information and knowledge by means of accessible, reliable, timely, and user oriented products.
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Communication – rapidly growing media impact

C3S equalled or surpassed NASA and NOAA as the 
preferred climate source for European Media.

20 x the number of clippings compared with the 
previous year’s analysis of annual coverage.

More top-tier outlets and increased circulation to 
over 16 billion from 2 million.
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CEN – European Committee for Standardization CENELEC –
European Committee for Electrotechnical Standardization
• ISO 14090 https://www.iso.org/standard/68507.html
• ISO 14091 https://www.iso.org/standard/68508.html

Emerging policy & societal requirements 

https://www.iso.org/standard/68508.html
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Copernicus EU

@CopernicusEU
@CopernicusECMWF
@carlo_tuitter
@OceanTerra

www.copernicus.eu
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