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The Copernicus Climate Data Store

The Copernicus Climate Data Store: ECMWF's approach to provide online access to 
climate data and tools
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W h y  C O P E R N I C U S ?
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C o p e r n i c u s  C l i m a t e  C h a n g e  s e r v i c e  - C 3 S

• The European Commission has entrusted ECMWF with the 
implementation of the Copernicus Climate Change Service – C3S

• The Copernicus Climate Change service will provide information 
to increase the knowledge base to support adaptation and 
mitigation policies.  
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W h a t  k i n d  o f  d a t a ?
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H o w  t o  f i n d ,  A c c e s s ,  a n d  U s e  t h e s e  D a t a  O n l i n 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
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W h a t  i s  t h e  C D S  v i s i o n ?

• Make data discovery, access easy and relevant for users

• Provide scalable data access 

• Provide online capabilities to process the data

• Enable reproducible research
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T h e  C D S :  A n  o p e r a t i o n a l  s y s t e m

• On-Premises Private Cloud 

• 72+ nodes, 4000+ CPUs, 12TB memory

• 3.9 PB usable (of which 380TB SSD)
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F i n d i n g  d a t a s e t s
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B e f o r e …A c c e s s i n g  d a t a s e t s :  G l o b a l  r e a n a l y s i s  d a t a
Quality Evaluation will come soon (2019)
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B e f o r e …A c c e s s i n g  d a t a s e t s :  M u l t i - s y s t e m  s e a s o n a l  f o r e c a s t s
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B e f o r e …A c c e s s i n g  d a t a s e t s :  C l i m a t e  m o d e l  o u t p u t  v i a  E S G F  
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B e f o r e …A c c e s s i n g  d a t a s e t s :  S e c t o r a l  i m p a c t  i n d i c a t o r s
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U s i n g  t h e  d a t a  o n l i n e :  T h e  C D S  T o o l b o x  E d i t o r
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U s i n g  t h e  d a t a  o n l i n e :  B u i l d i n g  O n l i n e  A p p l i c a t i o n s

● Web page/components with 

possible parameterization from 

users 

● Perform specific tasks

● Provide one or more of:

○ Data

○ Processed results

○ Plots / Maps
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U s i n g  t h e  d a t a  o n l i n e :  B u i l d i n g  O n l i n e  A p p l i c a t i o n s
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A c c e s s i n g  d a t a s e t s  t h r o u g h  t h e  C D S  A P I

• API Acess

– [Screen shot form + API + Toolbox]

– [Screen shot Sublime text]
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– Simultaneous request limits
• Per user (current 10)

• Per dataset (e.g. 40 for ERA5, 2 for ESA 
CCI, 10 for seasonal,…)

– Priorities
• ↑ Interactive

• ↓ API 

• Caching
– Currently ~30 TB

– Per type policies: PNG, NetCDF, GRIB, etc.

• A lot of tuning required

T u n i n g

By Ilbasso -, CC BY-SA 3.0, https://commons.wikimedia.org/w/index.php?curid=7257660
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datasets maintained by third parties)

• We have an agreement with our data provider to store all data 
releases for up to 5 years

• When serving a datasets we assign a DOI to offer an easy way to 
reference the dataset.

• When there are changes in the dataset (a new version is released) we 
instantiate a new DOI using the DataCite API

• The CDS DOIs are easy to recognise: 10.24381/cds.[xxxxxxxx]

R e p r o d u c i b i l i t y
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The toolbox has several components:

• A user defined code called workflow

• Functions to access data stored in the CDS

• A set of tools that can perform several data processing from data 
reduction, statistical analysis and plotting

R e p r o d u c i b i l i t y a n d  t h e  t o o l b o x
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• Sofware used by the toolbox is also 
tracked with git, in particular we know 
what version of each package is used at a 
certain time

• When there are major changes in the 
software we keep old versions for 
backward compatibility (a time span is not 
defined yet)

R e p r o d u c i b i l i t y a n d  t h e  t o o l b o x
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metadata for reproducing the steps taken to have a certain output is 
not trivial

• We have currently on going actions (EQC) to improve the 
reproducibility of workflows and tracking tools changes

T o w a r d  a  m o r e  r e p r o d u c i b l e  w o r k f l o w
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Thank you

https://cds.climate.copernicus.eu

https://climate.copernicus.eu


