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Are we still living on uncharted territories? 

Greenhouse gas concentrations reached new record high levels in 2023         
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Living on uncharted territories 

The consequences of the world continuing to warm are becoming ever more obvious. 
Stopping the warming requires reducing greenhouse gas emissions as quickly as possible 
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¿ Qué es el Servicio Europeo de Cambio Climático (C3S) ?

¿ Qué productos se ofrecen ?

¿Cómo acceder a los productos de C3S y qué herramientas de apoyo 
existen ?

¿ Qué es y que hace la ‘Climate Intelligence’ componente de C3S? 

¿ Algún otro componente en C3S ? 

O u t l i n e
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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)?

The Copernicus Climate Change Service (C3S) 
operationally provides information and data in support 
of adaptation decision and mitigation policies
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ivulgación & difusión 
European commission e.g., 

H2020, Horizon Europe
EU member states, ESA, 

EUMETSAT, EEA, WMO..

Climate Data Store

Sistemas de Información Sectorial

 Usuarios & stakeholders
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Climate Intelligence
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¿ Qué es el Servicio Europeo de Cambio Climático (C3S) ?

¿ Qué productos se ofrecen ?

¿Cómo acceder a los productos de C3S y qué herramientas de apoyo 
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The Climate Data Store – ‘A one stop shop for climate data’ 
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W h a t  i s  t h e  r e a n a l y s i s ?

Data assimilation & reanalysis
Combining information from 
observations and models to 
provide an estimate of 
weather and climate over 
multi-decadal timescales 

Global (ERA5) Regional (CARRA & UERRA) Specialized (ERA5-Land)Types:
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Maps without gaps: global atmospheric reanalysis ERA5

1950 – 1979
Preliminary (published end 2020)

1979 – present
Complete. NRT stream

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

PinatuboEl ChichónAgung

Nos estamos preparando para ERA6!

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
NRT stream – daily data

https://doi.org/10.5194/essd-13-4349-2021
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Global reanalyses

Regional models at higher horizontal resolution 
• 2.5 km in the Arctic or 5.5 km for Europe 
• Wind field better account for to the local orography
• More detailed description of extreme events.

Additional (local) observations
• Local surface observations and slightly different treatment of satellite data where 

possible

Better description of surface characteristics
• Sea surface temperature, sea ice concentration, glacier albedo, snow cover for the 

Arctic
• Additionally, orography and soil information and vegetation on 1 km resolution for 

Europe

local observations 

R e g i o n a l  r e a n a l y s e s  -  W h y  d o  w e  n e e d  t h e m ?  
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C3S regional reanalyses: domains (left: Europe, right: European part of the Arctic)
UERRA

CARRA
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The Climate Data Store – ‘A one stop shop for climate data’ 
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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

18
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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

19
19
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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

20
20

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
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1960                   1970                     1980                    1990                        2000

HRIR/N1-3

MRIR /N2-3

MODERN ERA (1979-2000)
operational Satellites (NOAA, DMSP, GOES, 

METEOSAT)

EARLY SATELLITE ERA (pre-1979)
Research satellites (NIMBUS 1-7, 

NOAA)

ATS

Infrared Sounders

Data Rescue:  decoding original 
data, reformatting, archiving & QC 

Reprocessing (recalibration,  navigation, …), quality assessment

GOES 1-15

SMS-1,2

MVIRI+SEVIRI

THIR /N4-7

SIRS/N3-4

IRIS/N3-4

PMR/N
6

VTPR/NOAA2-5

SSU/TIROS_N/NOAA 6-14

HIRS/1/N
6

HIRS/2-
4

SMMR/SEASAT-N7

MSU/TIROS-N-NOAA6-14

SCR/N4-5

ITPR/N5
SSH/DMSP F1-F4

NEMS/N5

SCAMS/N
6

SSM/T-2/DMSP F11-15

SSM/T-1/DMSP F4, F7-
F15

SMMIS/DMSP F16-19

Data assimilated in ERA5

Legend: 

1979

SSM/I/DMSP F4, F7-F15

Data not yet assimilated

Infrared Imagers

Microwave Sounders/
Imagers

Geostationary + 
Atmospheric Motion Vector

GMS

AVHRR/POES

IMG/ADEO
S

21

Satellite data rescue
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Importance of data rescue
‘Ulysses’ windstorm of February 1903, which hit Ireland and UK

• Data for many European locations rescued from paper. 

• Wind footprint in a reanalysis of the event was not severe enough 
to cause known damage. Adding rescued data (new black dots) 
produced a credible reanalysis of the storm.
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The Climate Data Store – ‘A one stop shop for climate data’ 
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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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The Climate Data Store – ‘A one stop shop for climate data’ 
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Global climate projections
CMIP6 projections (CMIP5 data were in the CDS since 2018) published and updated in the CDS: 
https://cds.climate.copernicus.eu/cdsapp#!/dataset/projections-cmip6

– This dataset is underpinning the IPCC AR6 report
– Compute processes are activated like temporal and spatial (horizontal and vertical) 

subsetting à reduction of data volumes
– CMIP6 decadal also available in the CDS

https://cds.climate.copernicus.eu/cdsapp


Climate
Change

Regional climate projections: Europe and beyond
New CORDEX simulations including high 
resolution EURO-CORDEX simulations and 
world-wide simulations  for all 14 CORDEX 
domains published in the CDS

World-wide simulations: connected and aligned to the 
IPCC Climate Atlas.

Very large ensemble for Europe (130 simulations 
about half of which was funded by C3S)
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Copernicus Interactive Climate Atlas (C3S Atlas): demo of map features
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¿ Qué productos se ofrecen ?

¿Cómo acceder a los productos de C3S y qué herramientas de apoyo 
existen ?
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¿ Algún otro componente en C3S ? 

O u t l i n e
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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

315,000 + users
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T h e  C l i m a t e  D a t a  S t o r e

• distributed system

• access to existing datasets

• unified web interface

• interoperability of widely varying data
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T h e  C l i m a t e  D a t a  S t o r e

Simplicity and consistency are key
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T h e  C l i m a t e  D a t a  S t o r e

simple Python editor
in your web browser

wide range of tools

dataset catalogue API
no downloads needed

share applications

interactive 
visualisations

help and support

configurable GUI 
elements

backend caching

The CDS infrastructure is changing !

https://cds-beta.climate.copernicus.eu/#!/home
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T h e  C l i m a t e  D a t a  S t o r e

https://cds.climate.copernicus.eu/apps/c3s/app-era5-explorer 

https://cds.climate.copernicus.eu/apps/c3s/app-era5-explorer
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T h e  C l i m a t e  D a t a  S t o r e

https://cds.climate.copernicus.eu/cdsapp#!/software/app-c3s-global-temperature-trend-monitor 

https://cds.climate.copernicus.eu/cdsapp
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¿ Qué es el Servicio Europeo de Cambio Climático (C3S) ?

¿ Qué productos se ofrecen ?

¿Cómo acceder a los productos de C3S y qué herramientas de apoyo 
existen ?

¿ Qué es y que hace la ‘Climate Intelligence’ componente de C3S? 

¿ Algún otro componente en C3S ? 

O u t l i n e
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Climate Intelligence component

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

They provide a snapshot of 
climate conditions of the previous 
month or season, based on latest 
data on temperature, hydrological 
variables and sea ice for the 
Globe, Europe and the Polar 
regions. It is typically published 
between the 5th and the 8th of 
the following month.
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European State of the Climate

https://climate.copernicus.eu/esotc/2023

A more in-depth publication than 
the monthly Climate Bulletins, 
the ESOTC provides information 
about the climate conditions of 
the previous year for Europe and 
the Arctic. 
The ESOTC is based on a wide 
range of climate data, including 
reanalysis, satellite- and in-situ 
observations, model estimates 
and on the expertise from across 
the C3S community, as well as 
other Copernicus services and 
external partners. 
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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

Engagement with 
other teams

Toolbox 
applications

Mailing list

Contractors 
on support

Communications

Evaluation & 
Quality 
Control

SIS In-situ 
ECVs

User Training 
material



Copernicus Climate  Change 
Service

https://climate.copernicus.eu

@j_munoz_sabater
@CopernicusECMWF


