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• Diagnostics and performance metrics tool for the evaluation of Earth 
System models

• Multiproject effort (IS-ENES3, C3S-MAGIC, CRESCENDO, etc.)

• Open source community development

• Following community standards (W3C PROV, YML, CF/CMOR, pep8, 
etc.)

• development team of 150 scientists/40 institutions 

• many users (including IPCC)





datasets:

  - {dataset: ERA-Interim, project: OBS,   tier: 3,   type: reanaly,   version: 1,       start_year: 1980, end_year: 2005}

  - {dataset: CanESM2,     project: CMIP5, mip: Amon, exp: historical, ensemble: r1i1p1, start_year: 1980, end_year: 2005}

preprocessors:

  regrid_to_reference:

    regrid:

      target_grid: reference_dataset

      scheme: linear

diagnostics:

  example:

    description: Example for Bremen ESMValTool practicals.

    variables:

      tas:

        preprocessor: regrid_to_reference

        field: T2Ms

        reference_dataset: ERA-Interim

    scripts:

      example_script:

        script: bremen_practicals/exercise_1.py

Recipes

Datasets

Preprocessor settings

Variables Diagnostic script
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Developments of the ESMValTool of the last year.
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Latest technical advances

• Frequent releases / 8 in 2019 (2 ESMValTool / 6 ESMValCore)

• technical separation of core and diagnostic part

• new preprocessor functions

• new diagnostics

• enhanced CMORizer scripts 

• enhancement of documentation

• Support for diagnostics in R and Julia (in addition to Python & NCL)  

• Conda installation

• new features like provenance
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traceability and reproducibility

Provenance information

• Creation date

• Host and user

• Version number of the ESMValTool

• List of recipes / diagnostics run

• Variables and models processed

• List of all model files that have been used 
including + Tracking ID (read from metadata 
if available)

• Patches applied to model data (if any)

• List of all observations used including 
references

• Contributing authors and acknowledgment 
of projects

Tagging: meta data attached to NetCDF and image files

ESMValTool + 
Python version

variables

models + 
observations

references

projects

contributing 
authors

input files 
(tracking id)

figure caption

statistics + 
metrics

domain

CMIP6 
realm

plot type

recipe

theme

diagnostic

Provenance in the ESMValTool



Provenance in the ESMValTool

• document and organize the results, while keeping track of all the input data used to produce them

• using the W3C-PROV standard (compatible with other (external) tools for viewing and processing 

provenance information). https://www.w3.org/TR/prov-overview/

• collected at run-time and attached to any output (plots and netCDF files) produced by the tool (also saved to 

a separate log file)

Provenance information is saved as:
• svg-file
• xml-file
• attribute of the netCDF-file 
• exif-header to png file

 traceability and reproducibility

https://www.w3.org/TR/prov-overview/
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Resources

Code available at:
●       https://github.com/ESMValGroup/ESMValTool
●       https://github.com/ESMValGroup/ESMValCore    
Documentation available at:
●       https://esmvaltool.readthedocs.io/ 
Installation via conda:
●       https://anaconda.org/esmvalgroup/esmvaltool 
●       https://anaconda.org/esmvalgroup/esmvalcore 
Issues available at:
●       https://github.com/ESMValGroup/ESMValTool/issues 
Tutorial under development by the NL-eScience center (NLeSC):
●      https://github.com/ESMValGroup/tutorial 
        development version online at
        https://esmvalgroup.github.io/tutorial/ 
●      Tutorial scheduled for the EGU 2020

https://github.com/ESMValGroup/ESMValTool
https://github.com/ESMValGroup/ESMValCore
https://esmvaltool.readthedocs.io/
https://anaconda.org/esmvalgroup/esmvaltool
https://anaconda.org/esmvalgroup/esmvalcore
https://github.com/ESMValGroup/ESMValTool/issues
https://github.com/ESMValGroup/tutorial
https://esmvalgroup.github.io/tutorial/
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Papers
 Righi et al. Geosci. Model Dev., 13, 1179–1199, 2020, https://doi.org/10.5194/gmd-13-1179-2020
 Eyring et al. 2019 (in review) https://www.geosci-model-dev-discuss.net/gmd-2019-291
 Weigel et al. 2020 (in prep.)
 Lauer et al. 2020 (in prep.)

Workshops
 Technical ESMValTool coding workshop, October 2019, Germany (DLR) 
 Technical ESMValTool coding workshop, June 2019,  Germany (DLR)
 ESMValTool backend coding workshop, February 2019, Germany (DLR)

Governance
A formal governance structure is currently developed.

https://www.geosci-model-dev-discuss.net/gmd-2019-291


Follow us on Twitter !
@ISENES_RI

This project has received funding from the European Union’s Horizon 
2020 research and innovation programme under grant agreement 
N°824084 

Our website
https://is.enes.org/

Contact us at 
is-enes@ipsl.fr Join the community 

on ZENODO !

https://is.enes.org/
mailto:is-enes@ipsl.fr
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