
IS-ENES3 has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No 824084

Interactive and Flexible Environment 
for Climate Data Analysis

Christian Pagé
CERFACS, Toulouse, France

Abel Aoun
CERFACS Toulouse, France

Alessandro Spinuso, Mats Veldhuizen, Ian van der Neut
KNMI, De Bilt, Netherlands

Klaus Zimmermann, Lars Bärring
SMHI, Norrköping, Sweden

Phillip Kershaw
NCEO/CEDA, STFC, Didcot, UK

14th International Workshop on Science Gateways 
15th-17th June 2022, Trento, Italy



IS-ENES3 has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No 824084

Climate Data Distribution through the ESGF

ESGF represents a multinational effort 
to securely access, monitor, catalog, 
transport, and distribute reference 
data for climate research experiments 
and observations. 
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Platform for researchers to explore climate 
data and perform analysis

• Front-end to climate data infrastructure (ESGF)
• Tailored Search Interface with view modes
• Jupyter-Lab enhanced environment
• Notebooks gallery
• Flexible analysis features

– Climate indices calculation: icclim
– Data Staging/Reduction Workflows
– Personal store for processing outcome

• Automated reproducibility mechanisms and 
documentation (Data/Analysis)

• Modular Deployment & Decoupled Architecture 
• Pages for Models Performance Comparison 

(ESMValTool)

What is the climate4impact (C4I) portal? (1/2)

V2: Complete Redesign from V1
Beta version available https://dev.climate4impact.eu

https://dev.climate4impact.eu/
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Climate4Impact (v2) Search & Nodes

Search Parametrisation made easier

Nodes Selection by Service
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Climate4Impact (v2) Workflows & Workspaces

Climate4Impact Search for CMIP5/6 
CORDEX Data
https://dev.climate4impact.eu

Workflows for data staging & 
reduction onto icclim powered Notebooks

MyBinder
Reproduce

Reduced 
Data

Save/Share 
Progress

to Git

- Trace Changes to Restore, Recover  
Software and/or Data

https://dev.climate4impact.eu
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C4I Workspace Use Case



IS-ENES3 has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No 824084

SWIRRL JupyterLab Extension and
Sample Notebooks based on icclim (climate indices)

Provenance info is searchable
accessible/
actionable

FAIRness of Operations

https://gitlab.com/is-enes-cdi-c4i/notebooks

https://gitlab.com/is-enes-cdi-c4i/notebooks
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On-demand calculations

- Intra-period extreme temperature range [°C] - ETR
- Warm days (days with mean temperature > 90th percentile of daily mean temperature) - TG90p
- Summer days  (days with max temperature > 25 °C)  - SU
- ...

Temperature indices

Cold indices

Drought indicesRain indices Snow indices

Humidity indices

Compound indices
ECA&D and

ETCCDI IndicesHeat indices

Climate indices calculation in climate4impact: icclim

• Python code developed at Cerfacs since September 2013
• Funded by EU FP7 IS-ENES2, FP7 CLIPC and H2020 IS-ENES3
• Generic and modular approach, can be reused in other environments
• New V5 completely rewritten and using underlying xclim functions, based on xclim, xarray and dask
• I/O interface is structured for optimal performance
• Implement the proper percentile indices calculations when calculation period overlaps reference 

period (called bootstrapping method)
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icclim: climate indices

Documentation: https://icclim.readthedocs.io/en/latest/python_api.html
Source code: https://github.com/cerfacs-globc/icclim
Current Version 5.3: https://github.com/cerfacs-globc/icclim/releases/tag/5.3

https://icclim.readthedocs.io/en/latest/python_api.html
https://github.com/cerfacs-globc/icclim
https://github.com/cerfacs-globc/icclim/releases/tag/5.3
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SWIRRL-API

SWIRRL hides the complexity of
orchestrating Workspaces in a 
target Cloud resource based on 
Kubernetes Cluster

Integrates Interactive Tools
(Notebooks, Workflows, GIT, Binder)

Offers a REST Web API

Manages Metadata (Provenance)

Supports Reproducibility
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ESMValTool in C4I
Models’ Performance Comparison

Netherlands eScience Center
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Climate4Impact (v2) - ENES CDI

SSO with IDeA AAI

ESMValTool Evaluation pages

:Workflows/WPS
DataReduction
DataStaging

:Provenance

Link to DOI Pages ES-DOC
Search Data
Browse Models Evaluations
Access/Reduce Data
Explore, Perform, Share Analyses

Git
Store/Share 

Analyses

Binder
Reproduce
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Thanks !
On behalf of the climate4impact and icclim teams
https://dev.climate4impact.eu
https://icclim.readthedocs.io/en/stable/

Christian Pagé christian.page@cerfacs.fr
Alessandro Spinuso alessandro.spinuso@knmi.nl
Abel Aoun abel.aoun@cerfacs.fr

https://dev.climate4impact.eu/
https://icclim.readthedocs.io/en/stable/
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