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Introduction
• The method(s) for analysing/visualising climate 

data depends on the purpose
– Plots
– Value tables
– Maps
– Interactive maps/plots
– etc

• Python and R scripting nowadays very popular
• “Traditional” CDO (Climate Data Operators)

– CDO is a collection of command line Operators to manipulate and analyse 
Climate and NWP model Data.
Supported data formats are GRIB, netCDF, SERVICE, EXTRA and IEG. There 
are more than 600 operators available.

• GIS-applications à plenty of functions available 3

https://code.mpimet.mpg.de/projects/cdo/

https://code.mpimet.mpg.de/projects/cdo/
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C3S CDS Toolbox
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The CDS Toolbox in a nutshell

❑ The Toolbox allows users to develop applications that make use of the data content of the CDS
❑ The Toolbox allows data manipulation (calculation, plotting, selection, downloading...) and can be 

accessed here: https://cds.climate.copernicus.eu/user/login?destination=/toolbox-user
❑ The software runs on a server (not on the user’s computer), and is accessible through web 

browsers.
❑ Each user has a private workspace, where the personal software is stored. Documentation and 

examples are available to all users. More here: 
https://cds.climate.copernicus.eu/toolbox/doc/tutorial.html

❑ Glossary: 
○ TOOL = a basic function, e.g. the selection of a given region
○ WORKFLOW = a script using a series of tools
○ APPLICATION = a web interface for a workflow

❑ The user of the Toolbox can write
python software to access, manipulate
and export climate data made 
available through the CDS.  

https://cds.climate.copernicus.eu/user/login?destination=/toolbox-user
https://cds.climate.copernicus.eu/toolbox/doc/tutorial.html
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CDS Toolbox – MANIPULATE DATA
Dedicated to Expert Users to build workflows and applications
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CDS Toolbox – CREATE APPLICATIONS
Dedicated to End-Users. Can be published, described and accessed through the CDS

Built for the user to be Interactive
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The CDS Toolbox: the elements

Your private 
workspace, 
workflows and 
documentation

Application editor (GAIA)

Execution
results are here
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The CDS toolbox: tools’ documentation

● Each Toolbox tool has a documentation on 
input(s), output(s), and examples. This is
accessed through the documentation tab.

● The documentation is organized by tool
category: plotting, climate indices, SIS,...

● Tools make use of the xarray python
library to I/O and manipulate data.

● Note: Not all the CDS datasets can be 
processed with 
the toolbox

How/where should this be described to the users?
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The CDS Toolbox: (example) workflows

← Title and user-defined
parameters

← Definition of the ‘main’ 

PRODUCE THIS PLOT

← Retrieve data --
might be slow!

← Make a map with the results
(a built-in tool)
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Application Structure
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Application Structure
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Import Libraries

Application Structure
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Import Libraries
Define Layout Style

Application Structure
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Import Libraries
Define Layout Style
Define Variables as str

Application Structure
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Import Libraries
Define Layout Style
Define Variables as str
Define input and outputs

Application Structure
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Import Libraries
Define Layout Style
Define Variables as str
Define input and outputs
Define Computation steps

Application Structure
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Let’s visit the Toolbox

https://cds.climate.copernicus.eu/cdsapp#!/toolbox

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


Summary & comments

• Many (other) ways to visualise climate data
• GIS-applications
• CDO
• Python (and other)
• Excel

• Point data vs. gridded data
• More and more “user-friendly” online tools

• Very relevant for non-climate-expert 
users



Thank You!


