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What was the ambition?
2015
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Consistent Climate Data Store

B e i n g  a t  t h e  h e a r t  o f  C 3 S  
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I m p l e m e n t i n g  S t a k e h o l d e r s  r e q u i r e m e n t s

E C M W F C o p e r n i c u s  W o r k s h o p  F e b r u a r y  2 0 1 4

“The CDS data-base should be distributed, providing access to the data that reside in local 

archives. The data store should not duplicate existing databases, but rather provide

improved access to them, via a one-stop shop, generate and maintain a documented 

European catalogue.” 

“The CDS should include datasets covering the time scales of CCCS interest (past, present 

and future): observations, reanalyses, seasonal forecasts possibly decadal forecasts, and 

longer term centennial projections (scenarios)”

CCCS should adopt the most open possible data

policy, with CDS data having open access and 

maximum traceability. Software developed under 

CCCS should also be freely available. …. CCCS 

should adopt and comply with existing standards

regarding data formats and exchange protocols. 

“The CDS should include existing as well 

as newly generated data

… CCCS should, in general, not only 

include or provide access to existing data, 

but also support some ‘production’ 

capabilities”
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B e i n g  a  m a r k e t p l a c e

Multiple Data 
providers



Climate
Change WIS

GEOSS
WMO GFCS,
INSPIRE,

…

B e i n g  s i m p l e ,  r o b u s t  a n d  s c a l a b l e



Climate
Change • Adaptors are a common programming pattern

• Adaptors provides
a unified interface to existing
systems 

• A adaptor for each protocol:

– http, ftp, OpenDAP, WPS, ESGF,…

B e i n g  f l e x i b l e

FTP

OpenDAP

MARS API

Unified
interface
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B e i n g  m o r e  t h a n  a  c a t a l o g u e

Application = Control + Visual results

Widget

Graph combining results from several tools/sources

Workflow = Scripting

Tools = Computer programs
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How was the journey?
2015-2020
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V i s i o n  d r i v e n …    U s e r  d r i v e n …

• Make data discovery, access easy and relevant for users

• Provide scalable data access 

• Provide online capabilities to process the data to users

• Provide easy-to-use online applications for users

• Enable reproducible research

➤ Spend less time handling the data
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CDS Infrastructure to 
Bologna

CDS 
Interoperability

Mars
ECMWF

ECMWF 
networking

CDS 
Toolbox 
software

Legal,

GDPR, 
Licensing

SIS applications

EQC 
integration

CDS ECVs 
datasets

SIS datasets

CLIMATE DATA 
STORE

CDS 
Projections

datasets

CDS 
Operations

CDS in-situ 
datasets

DIASes
interface

CDS HW 
Cloud 

Infrastructure

CDS Trainings and 
presentations

CDS 
Reanalysis 
datasets

C3S website 
integration

CDS 
software

CDS 
DOIs

CDS Seasonal
Forecast datasets

CDS Team creation/management

…  f a c i n g  m a n y  b a t t l e f r o n t s ( C h a l l e n g e s )
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What has been achieved?
2020
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T h e  C D S  h a s  b e e n  i m p l e m e n t e d  …

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
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…  f o l l o w i n g  i t s  i n i t i a l  c o n c e p t

The CDS is designed as a distributed system, 
providing improved access to existing datasets 
through a unified web interfaces
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Distributed Data 

providers

…  p r o v i d i n g  a  F A I R  d a t a  a c c e s s  

Harmonised, simple, consistent and 

reliable online system
For Findable|Accessible|Interoperable|Reusable data
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…  w i t h  a n  i n t e g r a t e d  c a t a l o g u e  a n d  s e a r c h  e n g i n e

Interoperable



Climate
Change

…  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   ( 1 )

Coming very soon 
(still under validation)

Overview

Download form

EQC Information

Documentation
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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   ( 2 )

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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Search per ECV 

providers

… w i t h  p r o v i d e r s  v i s i b i l i t y  ( n e w )

Providers 

visibility and 

mapping

Clear multi-source 

ECV datasets
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… i n  a n  h i g h l y  O p e r a t i o n a l  i n f r a s t r u c t u r e

On-Premises Private Cloud 
72+ nodes, 4000+ CPUs, 13TB RAM

3.9 PB usable (of which 380TB SSD)

Monitoring 
Capacity building

backups
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… f a c i n g  a  l a r g e  n u m b e r  o f  u s e r s

• C3S users come from 200+ countries and districts
• Between 30 and 60 TB per day delivered
• Between 300 and 500k requests per day processed

So far in Q2 2020:
• 12,403 active users
• 3,081 TB data delivered

User registration evolution by quarter  
Registered users

45 531
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…  p r o v i d i n g  a  t o o l b o x

Online capabilities to process the data 

and develop applications

Distributed Data 

providers
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… w i t h  a  w o r k f l o w  e d i t o r

Python based 
workflows

CDS Toolbox editor
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… t r a n s f o r m i n g  w o r k f l o w s  i n t o  p u b l i c  a p p l i c a t i o n s

Embedded application
in a third party website

CDS Catalogued 
public application

CDS Toolbox editor
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… t r a n s f o r m i n g  w o r k f l o w s  i n t o  p u b l i c  a p p l i c a t i o n s

Improved visualisation tools and caching 
system  

(for a very fast response time)

Fast Toolbox application 
development in the COVID-19 

crisis context 
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… t r a n s f o r m i n g  w o r k f l o w s  i n t o  p u b l i c  a p p l i c a t i o n s

Datasets explorers
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… w i t h  a  b e t t e r  d o c u m e n t a t i o n

An easier and 
teaching CDS 

Toolbox 
documentation

https://cds.climate.copernicus.eu/toolbox/doc/index.html

https://cds.climate.copernicus.eu/toolbox/doc/index.html


Atmosphere
Monitoring

T h e  A D S  h a s  b e e n  i m p l e m e n t e d  …       ( 1 )

• The Atmosphere Data Store 
(ADS) is replacing the CAMS 
Catalogue as the main point of 
access to CAMS data

• It uses the Climate Data Store 
technology and infrastructure

•

https://ads.climate.copernicus.eu



Atmosphere
Monitoring

T h e  A D S  h a s  b e e n  i m p l e m e n t e d  …       ( 2 )

In the current Beta version, data 
access is available to the Global 
Reanalysis, the Regional Analyses 
and Forecasts, the Solar 
Radiation Service, and the 
Inversion-optimised Greenhouse 
Gas Fluxes 



Atmosphere
Monitoring

T h e  A D S  h a s  b e e n  i m p l e m e n t e d  …       ( 3 )

Overview

Download form

Documentation
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…  b o t h  s e r v i c e s  t a k i n g  b e n e f i t s  o f  T h e  E C M W F  
C o p e r n i c u s  u s e r  s u p p o r t

Service 
Desk

Review 
datasets

Forum

Knowledge 
Base

User satisfaction 
monitoring

Workshops, 
General Assembly

Engagement with 
other teams

Continuous 
improvement

Mailing list

Contractors 
on support

Collaboration 
with coms, EQC
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…  b o t h  s e r v i c e s  t a k i n g  b e n e f i t s  o f  T h e  E C M W F  
C o p e r n i c u s  u s e r  s u p p o r t

Service Desk

2,873 C3S tickets

(+3% against Jun 18 - May 19)

Knowledge Base

363,213 hits (~90% C3S, +43% 
against Jun 18 – May 19)

Forum (opened in May 19)

31,046 hits (~90% C3S)

User Satisfaction

95% satisfied

User support in numbers (Jun19-May20)



October 29, 2014

The CDS/ADS and WEkEO



EUMETSAT, ECMWF and MERCATOR 
OCÉAN have jointly developed the 

WEkEO Data Information and Access 
Service (DIAS) to provide fast and easy 

online access to Copernicus data and 
products.



WEkEO , the Copernicus DIAS Service

WEkEO is being developed in a stepwise approach, minimising the risks, capitalising on user 
feedback and strongly involving industry through procurement



October 29, 2014

WEkEO , the Copernicus DIAS Service

Atmosphere Data Store
Software As A Service

Platform As A Service

Infrastructure As A Service
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What next?
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… f i n i s h i n g  C o p  1 . 0  a n d  t h e n  C o p  2 . 0

…
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Thank you

https://cds.climate.copernicus.eu

https://ads.climate.copernicus.eu

https://wekeo.eu


