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O u t l i n e

- The Copernicus Climate Change ECV Programme

- Climate Intelligence

- EQC reshuffle

- CADS 2.0

- Others
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G C O S  &  C 3 S  E C V s

- GCOS IP 2016 - 

• C3S responds to the GCOS implementation needs
• C3S  ECV programme is based on the GCOS definition of ECVs
• C3S facilitates transitions from research to operations

C3S 1.0 C3S 2.0

Proof-of-concept Operations



Climate
Change
Climate
Change

G C O S  &  C 3 S  E C V s

- GCOS IP 2016 -
- GCOS IP 2022 -

Total Water Storage is the new only ECV that has been approved by the GCOS 
Steering Committee
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G l o b a l  C l i m a t e  o b s e r v i n g  S y s t e m  a n d  E C V s

GCOS IP 2016
GCOS IP 2022

C3S responds to the GCOS implementation needs
C3S  ECV programme is based on the GCOS definition of ECVs 

Total Water Storage is the new only ECV that has been approved by the 
GCOS Steering Committee
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A c c e s s  t o  E C V  d a t a  t h r o u g h  t h e  C D S

Credits - Joao Martins -

ECV products currently available in the CDS

CCI uptake by C3S
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Distribution per sector

Top 10 users (countries)

• Every month between 700-900 new users
• Current rate of downloaded data: 13-17 Tby/month
• After reanalysis, ECVs are the second most popular 

category of CDS products
• This is not the whole picture…

Top 10 users (countries)

Total number 
users

Total volume 
downloaded (in GB)

Total number 
requests 

ALL 
CDS

ECVs

• Current rate of downloaded 
data: 130 Tb/day

S t a t i s t i c s  f r o m  t h e  C D S  ( 0 1  N o v  2 0 2 3 )
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N e w  I n v i t a t i o n  t o  T e n d e r  f o r  E C V s

• A minimum of 5 ITTS will be released between Q4-2023 and Q1-2024, for the provision of ECV 
services based on satellite observations

• The first one will be for the provision of atmospheric composition services

• The total procurement process is expected to last between 4-6 months, depending on the 
complexity of negotiations.

• Calls for services related to new ECVs could be anticipated.

• It is not ruled out that before the end of our current Framework Agreement, services for yet 
new ECVS are requested. 

• UK entities will be able to bid once the MS ratify the contribution of UK to the Copernicus 
programme. 

Thematic ECV Hub End current contract
atmospheric physics 31st July 2024

atmospheric composition 30th April 2024

ocean 1st Feb 2025

hydrosphere & cryosphere 31st July 2024

Land biosphere 30th Sept 2024
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C l i m a t e  I n t e l l i g e n c e
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A  t o o l  f o r  o u t r e a c h  E S O T C  2 0 2 2



Warmest average 
SSTs on record & 
exceptional marine 
heatwaves



Data: World Glacier Monitoring Service

New in 2022:
Land cryosphere 
monitoring section

Winter snow deficit &
summer heatwaves’ 
impact on Alpine glaciers



Extreme Heat
in 2022

Data: E-OBS, ESA CCI/C3S SST, ERA5, ERA5-HEAT, CAMS Ozone

• Climate Bulletins: Changing from climate variable to geographic fields, + graphics and data changes

• Starting ESOTC earlier

• Adapting to the increased flexibility of EarthKit

• Working mote with the WMO – reports monitoring etc
• Navigating the increased media interest in climate
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E v a l u a t i o n  a n d  Q u a l i t y  C o n t r o l

Quality Assurance Reports presented 
as Synthesis Table in the CDS
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E x a m p l e :  E Q C  f o r  C a r b o n  D i o x i d e

Carbon dioxide data from 2002 to present derived from satellite observations - 
XCO2 Level 3 v4.2 (01/2003- 12/2019)

Mean values for XCO2 as function of 
latitude and time (aggregated over 
longitude; left), and as latitudinal 
averages (aggregated over longitude 
and time; right). Grey areas represent 
missing values. Based on the CDS data 
downloaded on 28 January 2021.
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E x a m p l e :  E Q C  f o r  C a r b o n  D i o x i d e

Carbon dioxide data from 2002 to present derived from satellite observations - 
XCO2 Level 3 v4.2 (01/2003- 12/2019)

Mean/climatology K
Ok, but care has to be taken in specific regions (high-latitudes, Southeast Asia) and seasons when data 
availability might not be sufficiently high.  Before mid of 2009, only observations over land available.
Variability K
The dataset length, spanning the period 2003-2019, is sufficient to allow some meaningful comparison of 
temporal variability with ESM, e.g. short-term variability like interannual and seasonal changes. Spatial 
variability can be assessed if the region of interest is well enough covered by the dataset 
Trend K
With a temporal coverage of 17 years, the CDS XCO2 L3 (v4.2) dataset is just barely long enough to allow for 
meaningful trend comparisons with ESM simulations
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L e s s o n s  l e a r n e d

Extensive stakeholder consultation phase (Expert panel, C3S officers, Data 
providers, User feedback, Consultant)

Much of current EQC is useful, but there is too much of it and 
the presentation to users is not effective.

Better distinction between various EQC aspects

Reducing granularity by providing info at catalogue entry level

Improving user experience by enabling better navigation

Closer connection with actual user requirements
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E Q C  2 . 0  C o n t e n t

“How, and how well, can I use these data for my purpose?”

Fitness for purpose 
Succinct overview with implications for best practice

Quality assurance 
Based on explicit requirements

Simple checklist with details on demand

Quality assessment 
Addressing specific user questions

Providing scientific expertise

à Deployment in the CDS scheduled in Q1-2024



Simple and relevant data discovery and access

Online tools for data analysis and visualisation

Enable reproducible research

Ensure users spend less time handling data

Climate Data Store (CDS)Climate & Atmospheric Data Store



CDS Modernisation – why?

A broad catalogue of datasets and applications…

...but years of evolution resulted in backend work-
arounds

A powerful broker which could manage many types of service requests…

...but data requests and toolbox applications competed for 
resources 

A service-based API facilitated powerful cloud computing…

...but the software was bespoke and infrastructure 
dependent

modular open-source code 
base that can be executed 

anywhere

infrastructure independence 
for improved scalability

A catalogue designed with the 
benefit of hindsight



Climate and Atmosphere Datastore (CADS)

The Climate and Atmosphere Datastore (CADS) project will 
modernise the CDS

improved interface and 
exploration of ever-
growing catalogue of 
data

open-source Python 
tools for data access, 
analysis and 
visualisation

cloud resources and 
web interface 
underpinned by Jupyter 
notebooks

cads
lab



CADS 2.0 Roadmap

2424

Analysis Phase

Development 

June. 2022 Beta Release Expected – Q1 2024

CADS 2.0CDS

Evolution & Maintenance

Content Migration

CDS Maintenance and Transitional phase

We are here

• Transition strategy towards CADS 2.0 
• Broader set of components (EQC, Observations) 
• Close collaboration with other contracts and partners.
• Inherited automatic catalogue management will facilitate content migration
• Current Toolbox will not be backwards compatible. 
• Improved access to User Support, Training Material, Documentation.
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O t h e r  f u t u r e  w o r k  /  o p p o r t u n i t i e s

Contribution of Univ. Cantabria and Predictia

• Start from the frozen IPCC Interactive Atlas
• Evolution:

• Publish IPCC-IA data in the CDS (v1) and 
viewer (v2)

• Add content and functionality not 
available in the IPCC-IA

• Consider C3S priorities and user 
requirements

• Full C3S Interactive Climate Atlas for 2025
• Possible initial point for the IPCC-IA for AR7?

• Attribution ITTs in development
• Training material based on Jupyter Notebooks
• …
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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


