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C 3 S  E O  a c t i v i t i e s :  A  E u r o p e a n  e f f o r t

https://www.knmi.nl/over-het-knmi/onze-mensen/albert-klein-tank
http://www.geography.unibe.ch/research/climatology_group/index_eng.html
http://archivesduclimat.meteofrance.fr/
https://www.uni-giessen.de/faculties/f07/geography/sections/climate
http://iedro.org/
https://cires.colorado.edu/
http://www.esrl.noaa.gov/psd/data/20thC_Rean/
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T h e  C 3 S  m i s s i o n

To support European adaptation and 
mitigation policies by:

• Providing consistent and authoritative 
information about climate (past, present, 
future)

• Building on existing capabilities and 
infrastructures (nationally, in Europe and 
worldwide)

• Stimulating the market for climate 
services in Europe
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C3S: ACCESS TO PAST, PRESENT AND FUTURE CLIMATE INFORMATION

Earth
 system

 m
o

d
els

Observations and climate reanalyses

Seasonal forecast data and products

http://climate.copernicus.eu

Climate model simulations

Sectoral climate impact indicators
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C u r r e n t  E O  a c t i v i t i e s  i n  C 3 S

C3S_312b
ECV products from satellite 

observations   22 ECVs 
organized in 5 Lots 

Lot1: Atmospheric Physics

Started  2018Q3
Will end 2021Q2

Lot2: Atmospheric Composition

Lot3: Ocean

Lot4: Hydrology & Cryosphere

Lot5: Land Biophysics

C3S_311a

Data rescue activities

Lot1: Coordination of data rescue activities Started 2017Q2/ End 2021Q2

Lot2: Harmonised access to Global Data 
Archives 

Started 2017Q2 / End 2021Q2

Lot3: Harmonised access to data from 
reference networks 

Started 2017Q2 / End 2021Q2

C3S_311c

Lot1: Satellite data rescue, mainly prior to 
1978

Started 2018Q4 / End 2021Q2

Lot2 : Upper-air data rescue Started 2018Q4 / End 2021Q2

Gridded datasets

C3S_311b Reprocessing Reprocess of EUMETSAT L1 satellite data Started 2016Q3 / End 2021Q2

C3S_311a
Lot4: High-resolution ECV products
for Europe 

Based on E-OBS Started 2017Q2 / End 2021Q2
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S u p p o r t  s e r v i c e s  f o r  d a t a  r e s c u e

 facilitate climate data rescue that builds upon existing WMO International Data Rescue activities. 

• Linking of WMO I-DARE (https://idare-portal.org/) with new C3S DRS portal (https://data-

rescue.copernicus-climate.eu/)

• Melding of various data registries with the new C3S DRS registry and portal

• Tools, Techniques and Best Practise Guidelines

• Capacity Building Workshops

PORTAL REGISTRY
IMAGES

RAW TRANSCRIPTIONS.xls

https://idare-portal.org/
https://data-rescue.copernicus-climate.eu/
https://www.knmi.nl/over-het-knmi/onze-mensen/albert-klein-tank
http://www.geography.unibe.ch/research/climatology_group/index_eng.html
http://archivesduclimat.meteofrance.fr/
https://www.uni-giessen.de/faculties/f07/geography/sections/climate
http://iedro.org/
https://cires.colorado.edu/
http://www.esrl.noaa.gov/psd/data/20thC_Rean/
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Land
• Collect a vast wealth of data sources across 

all timescales and ECVs

• Harmonise, merge, and quality control

• Serve as integrated holdings consistent 
across ECVs and across sub-daily to monthly 
timescales

Marine
• Use the raw data files underlying the latest 

ICOADS release

• Extract additional supplemental data

• Use improved ship tracking and quality control 
procedures

• Serve as integrated holdings

Locations of land data acquired to date Marine observations by 1 degree gridbox 1918-2017

 Delivering fundamental holdings of near-surface meteorological parameters

G l o b a l  l a n d  a n d  m a r i n e  o b s e r v a t i o n s  d a t a b a s e



Climate
Change

Rationalize Harmonize Improve

Uncertainties Homogenization Quality control

Baseline and Reference 
in-situ Observations. 

Surface Temperature
USCRN, GSN, and others

T, RH and wind
GRUAN and IGRA

Data Suppliers (i.e. networks and international initiatives)

A c c e s s  t o  o b s e r v a t i o n a l  i n - s i t u  d a t a  r e c o r d s

Ozone
NDACC, WOUDC, and others



Climate
Change

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

• Atmospheric Sounding Radiance (Microwave and 
Infrared)

• Meteosat Radiance and Atmospheric Motion 
Vectors

• Radio Occultation bending angle profile

• Metop ASCAT backscatter

• Meteorological CDRs:

– Metop global and polar Atmospheric 
Motion Vectors (LEO)

– Metop multi-sensor aerosol AOD product

EUMETSAT provides high impact CDRs for ERA6 back to the 1970s

Aims at going back in time as far as possible, best possible individual instrument correction, 
error flagging, advanced uncertainty estimates and harmonisation over the time series.

Ranked contributions to forecast error reduction estimated by Adjoint
Sensitivity Diagnostics averaged over the test period in the Southern 
Hemisphere. From McNally (2014).
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A n a l y s i s  o f  N I M B U S - 6  H I R S - 1  D a t a

Standard Deviation 

Nimbus-6 – ERA5 departures

Nimbus-6 (Aug 1975) ERA5 (Aug 1975)

• Departure-based assessment of data 
quality. Reanalysis provides a tool to analyse 
historical data in absence of satellite and 
ground-based references;

• High standard deviations in SH may point to 
additional information from HIRS-1 if 
assimilated. 

Better models

Better
reanalysis

Better 
observations



Climate
Change

S u p p o r t  f o r  c l i m a t e  r e a n a l y s i s  i n c l u d i n g  
s a t e l l i t e  d a t a  r e s c u e

Satellite Data Rescue
• Focus on early datasets
• Range of activities: data provision → bias 

modelling and uncertainty assessment 
• Start Q4 2018

Historic Upper Air Data
• Focus on observations prior to 1979
• Includes development of bias adjustments 

and uncertainty estimates
• Start Q4 2018
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H i g h - r e s o l u t i o n  d a t a s e t s  f o r  E u r o p e

Observation-based products
• Pan-European E-OBS gridded 

dataset
• High-resolution datasets for 

the Carpathians , the Alpine 
region and the Nordic 
countries

• Sector-specific indices

Precipitation
station data set
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E C V s  e v o l u t i o n  i n  C 3 S  ( s a t e l l i t e  d a t a )

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

Coordination with ESA-CCI, CGL, 
QA4ECV, LSA-SAF
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E C V s  o p e r a t i o n a l  s e r v i c e s

With products that are 
o State-of-the-art products

o Coordination with ESA CCI, EUMETSAT, etc., & other Copernicus services 

o Long-term, consistent , complete (CDR) 
o Single/Multi sensor approach 

o Regularly extended in time (ICDR)
o Frequent updates of data records

o Gridded, aggregated  
o Meeting user requirements

o Accessible & Tracible 
✓ Access through the Climate Data Store

✓ Creation of adaptors, integration in CDS Toolbox

✓ Documentation
✓ Frequently supporting documentation produced in C3S (ATBD, PQAD, …)

✓ Evaluation and Assessment
✓ EQC, own QC procedures, benchmarking, evaluation of cross-ECV consistency

✓ User support 
✓ Service desks opened for many services
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G r i d d e d  C l i m a t e  D a t a  R e c o r d s

• Monthly State of the Climate for Europe
• Annual State of the Climate (with ECMWF)

Ice days anomaly 
January 2019

2018 in top-3 of 
warmest years

http://surfobs.climate.copernicus.eu/
stateoftheclimate/january2019.php

 Presentation of the 2018 European State of Climate        
today at 14h00 
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C o n c l u s i o n :  W h a t  C 3 S  o f f e r s  t o  i t s  u s e r s  ( E O )

• Access to climate data

• Tools needed to use the data

• Quality assurance

• User support and training

• Climate change assessments

• Outreach and communication

A one-stop Climate Data Store
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@j_munoz_sabater

Copernicus C3S; https://climate.copernicus.eu

Climate Data Store; https://cds.climate.copernicus.eu/

http://climate.copernicus.eu/
https://cds.climate.copernicus.eu/
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B a c k  u p  s l i d e s



Copernicus

T H E  C O P E R N I C U S P R O G R A M M E  O B J E C T I V E S



Copernicus

P R O G R A M M E  E L E M E N T S

20

6 services use Earth 
Observation data to 

deliver …

Copernicus Sentinels

GMES USERS

Coordinated Data 

Access System

GMES ServicesGMES Services

Contributing missions

In situ 

observations

Sentinel 1/2/3/4/5 & Jason-CS seriesSentinel 1/2/3/4/5 & Jason-CS series

GMES Space 

Component

Other Satellites

…added-value products

"in-situ"
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M o n t h l y  c l i m a t e  b u l l e t i n s

➢ climate.copernicus.eu/climate-bulletins



This service brings together fourteen partners in a consortium led by the Met Office to provide a service to facilitate

climate data rescue that builds upon existing WMO International Data Rescue activities. The service will run an online

repository (portal and registry) of information about past, current and planned climate data rescue, provide a wide

range of data rescue tools and run capacity building workshops. The consortium has existing relationships and

experience of working with ACRE (Atmospheric Circulation Reconstructions over the Earth) (http://www.met-acre.net).

WP 1: Linking of WMO I-DARE (https://idare-portal.org/) with new C3S DRS portal (https://data-rescue.copernicus-climate.eu/)

WP 2: Melding of various data registries with the new C3S DRS registry and portal

WP 3: Tools, Techniques and Best Practise Guidelines

WP 4: Capacity Building Workshops

Thus, the service will develop and maintain the technical support services needed by users to facilitate all steps of the

data rescue procedure; from consolidating paper archives to imaging data formatting and quality control, whilst piloting

the use of new techniques and approaches to data digitisation.

The service has identified three high priority regions for financial support to facilitate data rescue work as part of the

C3S DRS. These regional projects are ACRE Antarctica, ACRE South Africa and ACRE Argentina.

C3S DRS is closely linked to C3S 311a Lot 2, and these efforts are served via the Copernicus Climate Data Store

(CDS) to end-users.

C3S 311a Lot 1: the C3S Data Rescue Service (DRS)
(https://insitu.copernicus.eu/news/the-c3s-data-rescue-service)

https://www.knmi.nl/over-het-knmi/onze-mensen/albert-klein-tank
http://www.geography.unibe.ch/research/climatology_group/index_eng.html
http://archivesduclimat.meteofrance.fr/
https://www.uni-giessen.de/faculties/f07/geography/sections/climate
http://iedro.org/
https://cires.colorado.edu/
http://www.esrl.noaa.gov/psd/data/20thC_Rean/
http://www.met-acre.net/
https://idare-portal.org/
https://data-rescue.copernicus-climate.eu/
https://insitu.copernicus.eu/news/the-c3s-data-rescue-service


ACRE Australia

Established ACRE foci

Newest ACRE foci

Linked Data Projects

Copernicus C3S DRS foci

ACRE Japan

ACRE & C3S DRS DATA RESCUE FOCI

COBECORE

10th ACRE Workshop – New Zealand 

2017

11th ACRE Workshop – Japan 2018

ACRE British 
& Irish Isles
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C3S DRS

Lot 2

Portal Registry

Big Hopper
Harmonised

Holdings

Operational
Products

e.g. HadCRUT5?

Experimental 
Products

e.g. 20CR 4.6.1

Services
and

Impacts

C3S DRS (Lot 1) and Lot 2 interactions and work flows


