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Sentinels

1st MFF (2014-2020):  ~ €4.3 billions
2nd MFF (2021-2027): ~ €5.4 billions M€ 
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What is the Copernicus Climate Change Service (C3S)?

authoritative quality-
controlled data and 
information based on Earth 
Observation about the past, 
present and future climate;

tools to inform climate change 
mitigation and adaptation 
strategies by policy makers 
and businesses; examples of

examples of best practice in 
the use of climate 
information.
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C l i m a t e  C h a n g e  S e r v i c e  ( C 3 S )

Topics addressed in this service:

q How is the climate changing? 
q Earth Observation data
q Reanalysis

q Will climate change 
continue/accelerate?

q Predictions
q Projections

q What are the impact in society?
• Climate Indicators
• Sectoral Information Systems
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T h e  C l i m a t e  D a t a  S t o r e

The Climate Data Store
also called CDS, is an online 
open and free service.

It allows users to browse and
access the wide range of climate 
datasets via a searchable 
catalogue…

… It allows users to build their 
own applications, maps and 
graphs

https://cds.climate.copernicus.eu

310,000 + users
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…  a n d  a  c o n s i s t e n t  a n d  s i m p l e  m e t a ( d a t a )  a c c e s s  

Coming very soon
 (still under validation)

Overview

Download form

EQC Information

Documentation
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…  w i t h  a  r o b u s t  C D S  A P I  a c c e s s

• API Acess
– [Screen shot form + API + Toolbox]
– [Screen shot Sublime text]

https://cds.climate.copernicus.eu/api-how-to

pip install cdsapi
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Maps without gaps: global atmospheric reanalysis ERA5

1950 – 1979
Based on preliminary data (published end 2020)

1979 – present
NRT stream runs RT – 1 day

Hersbach et al., 2020 (Quart. J. Roy. Met. Soc.), 
https://doi.org/10.1002/qj.3803

ERA5:
Spatial resolution: 31 km
Temporal resolution: hourly
Period: 1940-present

https://doi.org/10.1002/qj.3803
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Soil Temperature 
(15 July 2018 
06UTC)

Soil Temperature 
(15 July 2018 
15UTC)

orography

High-resolution and consistency for the land evolution: ERA5-Land  (1950-present)

Muñoz-Sabater et al., 2021 (Earth Syst. Sc. Data), 
https://doi.org/10.5194/essd-13-4349-2021

ERA5-Land:
Spatial resolution: 9 km
Temporal resolution: hourly
Period: 1950-present
Land consistency

https://doi.org/10.5194/essd-13-4349-2021
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E s s e n t i a l  C l i m a t e  V a r i a b l e s  

We use historical 
observations from 
in-situ and satellite 
sensors to build 
Climate Data 
Records of Essential 
Climate Variables 
(ECVs)

Required to support 
the work of the 
UNFCCC and the IPCC In total 55 ECVs

GCOS 2022 Implementation Plan 



IMPLEMENTED BY

ECV – climate data records

Based on satellite data, 
they monitor trends and 
variability

Involve close 
coordination and 
collaboration with major 
providers (ESA, 
EUMETSAT) and 
Copernicus Services

Their production require 
the expertise of many 
public and private 
entities in Europe

12
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climate.copernicus.eu

Ocean domain
Monthly mean sea ice concentrations around 
Antarctica in 2023 
Data: ERA5 (sea ice concentration), EUMETSAT OSI SAF Sea Ice Index 
v2.2 (sea ice extent anomaly). 

Credit: C3S/ECMWF/EUMETSAT
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climate.copernicus.eu

Key product characteristics (Greenland)
• 250 m Gridded Annual Ice Velocity Maps 
• Copernicus Sentinel-1 IW TOPS SAR 
• Coverage: AIS margin (incl. iceshelves)
• Timeseries starts in 2014 - Yearly updates

Cryosphere domain

14
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Key product characteristics (Antarctica)
• 200 m Gridded Annual Ice Velocity Maps 
• Copernicus Sentinel-1 IW TOPS SAR 
• Coverage: AIS margin (incl. iceshelves)
• C3S Service starts in March 2023 - Yearly updates



Climate Change

DATA PRODUCTS GRAPHICAL PRODUCTS
cds.climate.copernicus.eu climate.copernicus.eu/charts/packages/c3s_seasonal/

q Datasets available in the Climate Data Store
• Atmosphere

o daily and subdaily data (6h, 12h, 24h)
o monthly statistics (mean, max, min, standard deviation)
o bias corrected data (monthly anomalies)

• Ocean monthly means

q Multi-system retrospective forecasts and real-time forecasts, the 
latter published on 6th (ECMWF) and 10th day of month (the rest)

CDS API

Python workflows

Total precipitation
Near-surface temperature and wind
Mean sea-level pressure
Sea surface temperature
Sea ice concentration
Geopotential height at 500 hPa
Temperature at 850 hPa

Sea surface temperature NINO regions
Sea surface temperature Indian Ocean
Zonal mean wind at 10hPa

Temporal correlation
Relative Operating Characteristic (ROC) score
Ranked Probability Score (RPS)

Products for individual contributing systems and multi-system combination

C3S seasonal prediction: components
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C3S climate prediction and projection data

Regional climate projections

• operational data access
• quality control 
• data tutorials

Global climate projections

Decadal predictions
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Copernicus Interactive Climate Atlas (C3S Atlas): demo of map features
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W h a t  i s  t h e  S I S  a n d  h o w  i t  w o r k s



Climate
Change

E u r o p e a n  e n e r g y  a n d  c l i m a t e  d a t a  e x p l o r e r

This application explores climate data over Europe and the effect of climate change on energy supply
and demand. This is beneficial in anticipating important climate-driven changes in the energy sector for
either long-term planning or medium-term operational activities. The application can also be used to
investigate the role of temperature on electricity demand across Europe, as well as its affect on
renewable energy generation.

Six CMIP6 Projections, 4 SSPs 
scenarios

https://climate.copernicus.eu/operational-service-energy-sector
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C 3 S  C l i m a t e  I n t e l l i g e n c e  c o m p o n e n t

C3S Climate Intelligence provides 
information for a broad audience: policy 
makers, hydrological and meteorological 
agencies, the press, and the general 
public

Monthly Climate Bulletins: https://climate.copernicus.eu/climate-bulletins

Annual European State of the Climate report

https://climate.copernicus.eu/esotc/2023
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Climate Pulse – A tool for climate monitoring in NRT

Climate Pulse is a new 
interactive web application 
developed and maintained by 
the Copernicus Climate 
Change Service (C3S) to make 
climate monitoring more 
accessible to a broad 
audience. It provides daily 
charts and maps of global 
surface air temperature and 
sea surface temperature 
updated close to real-time, as 
well as an archive of past daily, 
monthly and annual maps.

https://pulse.climate.copernicus.eu/
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There is much more than you can see...

Service Desk

User 
support

Forum

Knowledge 
Base

User satisfaction 
monitoring

Workshops, 
GA

Climate 
Intelligence

Engagement with 
other teams

Toolbox 
applications

Mailing list

Contractors 
on support

Communications

Evaluation & 
Quality 
Control

Data 
Rescue

Regional 
reanalysis

In-situ 
ECVs

User Training 
material
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Copernicus EU

@CopernicusEU
@CopernicusECMWF

@j_munoz_sabater

www.copernicus.eu
climate.copernicus.eu

Copernicus EU
Copernicus
ECMWF

@copernicusecmwf

Copernicus
ECMWF

Thank you for your attention


