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The Copernicus services

C3S numbers: 97.000+ users Typical download:  70 TB /day
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C3S: seasonal to multi-decadal timescales

Data Products and Tools

Lessons learnt from user perspective
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C3S seasonal, multi-annual to multi-decadal information – relevant products

Past: 
Atmospheric & Oceanic Climate reanalyses, global and regional

Climate Evolution:
Seasonal forecasts
Projections: CMIP and CORDEX simulations

Sector Applications:
Operational Services including Impact model simulations
A prototype Service for decadal predictions (see Nick presentation later)
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EUROPEAN CENTRE FOR MEDIUM-RANGE WEATHER FORECASTS

Global Reanalyses: the most popular

ERA5: A full-observing-system global reanalysis 
for the atmosphere, land and ocean waves

ERA5 has replaced ERA-Interim (end date 31 August 
2019).
Better model, higher resolution, more and better input 
data
Most popular dataset in the CDS : 59,000 users; order of 
400 Tb weekly downloads
available from 1950 onwards (ERA5 Back extension: 
1950 - 1978)
daily updates 5 days behind real time
About 100 billion observations have been used so far

ERA5-Land: a dynamical downscaling to 9km
> 13,000 CDS users,
available from 1981
updates 2-3 months behind real time
1950 completed and published shortly
ERA5T-Land by 2022

ERA-Interim ERA5 ERA5-Land

Muñoz-Sabater et al., 2021 https://doi.org/10.5194/essd-13-4349-2021
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Preparations for ERA6

Start production of ERA6 in 2024 and preparation for ERA6-Land
• Higher resolution (TBC), from 1950 or earlier

• Coupled with the ocean, based on the latest IFS cycle: 
additional 8 years of ECMWF R&D like improved stratosphere, new ozone model, 

etc.

• Improved observations from our C3S providers:
• Reprocessed (EUMETSAT) and newly-rescued satellite data In-situ 

observations

ERA5 is to be maintained into the late 2020s

In addition we aim for improvement of the following methodologies:
• Self-updating static part of the background error covariance matrix
• Counteract on model error by using weak-constraint 4D-Var retrospectively
• Improve the uncertainty estimate, in particular for the mean state.
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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
Based on system as developed in the EU FP7 UERRA project

Currently in production: CERRA, early 1980 –May 2021 @5.5km 
Production started in Feb 2020

SMHI, Météo-France - MET Norway

European Domain Arctic Domain

Currently in production: (red sub domains)
CARRA, July 1997 – June 2020 @ 2.5km
Special emphasis on “cold surfaces”
68% complete (@20/05/2020)

Proof of concept: (grey domain)
1-year pan-Arctic reanalysis, Sep 2017/18 @ 3.75km

Met Norway, Nordic countries and Météo-France.
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Ocean reanalyses
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IMPLEMENTED BY

S e a s o n a l  p r e d i c t i o n

C3S seasonal prediction multi-system

C3S multi-system
– world-leading contributors (from Europe, US, 

Canada, Japan; Australia due soon)
– large set of variables
– data service:

• download from forms and API
• detailed documentation
• guidance and user support
• monthly, daily, sub-daily frequency

Graphical illustrations
http://climate.copernicus.eu/charts/c3s_seasonal/

Operational schedule

Tools and computational environment

http://climate.copernicus.eu/charts/c3s_seasonal/
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IMPLEMENTED BY

C 3 S  s e a s o n a l  p r e d i c t i o n s  – t o o l s  a n d  a p p l i c a t i o n s
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Climate projections: international cooperations & C3S Role

• Global: CMIP (Climate Model Intercomparison Project), now CMIP5 and especially 
CMIP6 (5th and 6th phase)

• Regional: CORDEX (Coordinated Regional Climate Downscaling Experiment) project

• C3S supported to have additional RCM simulations for Europe (EURO-CORDEX, 12km 
resolution, more than 130 simulations altogether, being half of it funded by C3S) à
significantly larger ensemble than usual for Europe

• C3S supported to curate and quality control simulations from all over the World (14 
CORDEX domains covering the main land masses of the Globe)
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The 14 CORDEX domains (published in the CDS)
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Quality assured information 
and tools for users ranging 
from scientists to practitioners 
and policy makers.

Service chain

C l i m a t e  i n f o r m a t i o n  a n d  k n o w l e d g e

Monitoring
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The SIS next phase

OPERATIONAL SERVICES
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Operational service for the Water Sector
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Operational service for the Water Sector

• To support the water sector in planning their
operations at seasonal and climate scales

• developed through co-design workshops and 
user survey’s : Climate Impact Indicators

• Information available for RCPs and degree
scenarios

• ensembles of bias adjusted high resolution
climate model simulations and hydrological
models.

• Uncertainty: Multi-model GCMs- RCMs –
hydrological models

Users: Public companies responsible for the 
design, construction, operation, management 
and supervision of hydraulic works and irrigation
networks. Municipalities which provide the 
development organizations with local planning or 
municipal data on water needs and uses. 
Regional administrational units which are 
responsible for the development of adaptation
plans…
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C3S prototype service for decadal climate predictions

• Developing a prototype decadal climate service in partnership with a user in that sector
• Four European institutions involved in decadal climate predictions : Germany (DWD), Italy

(CMCC), Spain (BSC) and the UK (Met Office)
• Four different sector: infrastructure, energy, agriculture and insurance
• Key points: 

• the use of large multi-model ensembles and large-scale circulation indicators to give skilful
regional predictions of user relevant variables

• the development of a standard format to present forecast information to users, including
the current probabilistic forecast, retrospective forecast skill and reliability.

https://climate.copernicus.eu/secto
ral-applications-decadal-predictions
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Decadal Predictions – Case Studies : The Energy Sector
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Decadal Predictions – Case Studies : The Energy Sector
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Opreational wind storm service: from wind extremes to Track->Footprint->Losses

20

storm

tracking

storm

footprint

Economic loss calculations
(VU Amsterdam)

(UKMO/KNMI)
(Univ. Reading)
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Expert Team on Climate Change Detection (ETCCDI) & Heat Stress Indices
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From data to Tools
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Challenges (some thoughts…)
Different timescales= different typology of users (e.g. city planners 5-10 yrs info, building a wind-
farm…)

Information at the multi-decadal timescale is available as collections of ‘opportunity’  – often not 
properly designed for the purpose of services (e.g. incomplete sampling of uncertainties)

Users need information on extremes – we need tailored products

Qualitative info often useless

May compose the info in many ways (analogues, optimally weighted ensembles…)

Use of uncertainty coming from ensemble of opportunities- tools are needed

Downscaling= tools and interpretation - risk of mis-interpretation of higher res information

skills in forecast do not automatically imply skill in the final Application
The lack of a standard adapted to operational purposes
Matter of opportunities
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Copernicus
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@CopernicusEU
@CopernicusECM
WF

www.copernicus.eu
climate.copernicus.eu

Copernicus EU
Copernicus
ECMWF

@copernicusecm
wf

Copernicus
ECMWF

Thank you for your 
attention
chiara.cagnazzo@ecmwf.int


