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What is ESMValTool?
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Data finding

Data selection

Data fixing

Variable derivation

Runing preprocessors

Runing diagnostics

• It facilitates the analysis of climate data.

• It provides a standard format for scientific 
analysis workflow a.k.a. "recipes".



What can ESMValTool do for you?
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• Helps to analyze climate data.
• Provides a collection of recipes.
• Provides provenance and citation information.
• Helps efficient data processing.

https://www.esmvaltool.org
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By an international community of scientists and software engineers

Who are ESMValGroup?



5

Developments, maintenance, 
discussions, and collaborations in 
public
https://github.com/esmvalgroup



Impacts
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• Publications with results from ESMValTool
https://www.esmvaltool.org/publications.html

• The Mediterranean climate change hotspot in the CMIP5 and CMIP6 projections, Earth System Dynamics, 13(1), 321-340, doi: 10.5194/esd-13-321-2022, 2022.

• Comparison of Reanalysis and Observational Precipitation Datasets Including ERA5 and WFDE5, Atmosphere, 12(11), 1462, doi: 10.3390/atmos12111462, 2021

• Evaluating stratospheric ozone and water vapour changes in CMIP6 models from 1850 to 2100, Atmos. Chem. Phys., 21, 5015-5061, doi: 10.5194/acp-21-5015-2021, 2021.

• The Physical Climate at Global Warming Thresholds as seen in the UK Earth System Model, Journal of Climate, 1-64, doi: 10.1175/JCLI-D-21-0234.1, 2021.

• Climate model projections from the Scenario Model Intercomparison Project (ScenarioMIP) of CMIP6, Earth Syst. Dynam., 12, 253-293, doi: 10.5194/esd-12-253-2021, 2021.

• Earth System Model Evaluation Tool (ESMValTool) v2.0 - diagnostics for extreme events, regional and impact evaluation, and analysis of Earth system models in CMIP, Geosci. Model Dev., 

14, 3159-3184, doi: 10.5194/gmd-14-3159-2021, 2021.

• Earth System Model Evaluation Tool (ESMValTool) v2.0 - diagnostics for emergent constraints and future projections from Earth system models in CMIP, Geosci. Model. Dev., 13, 4205-4228, 

doi: 10.5194/gmd-13-4205-2020, 2020.

• Context for interpreting equilibrium climate sensitivity and transient climate response from the CMIP6 Earth system models, Science Advances, 6, 26, eaba1981, doi: 

10.1126/sciadv.aba1981, 2020.

• ESMValTool v2.0 - Technical overview, Geosci. Model Dev., 13, 1179-1199, doi: 10.5194/gmd-13-1179-2020, 2020.

• Emergent constraints on Equilibrium Climate Sensitivity in CMIP5: do they hold for CMIP6?, Earth Syst. Dynam., 11, 1233-1258, doi: 10.5194/esd-11-1233-2020, 2020.

• Constraining uncertainties in CMIP5 projections of September Arctic sea ice extent with observations, J. Climate, 33, 4, 1487-1503, doi: 10.1175/JCLI-D-19-0075.1, 2020.

• …



Impacts
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• Publications with results from ESMValTool
https://www.esmvaltool.org/publications.html

• IPCC Sixth Assessment Report

IPCC Sixth Assessment Report Figure 3.3



Impacts
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• Publications with results from ESMValTool
https://www.esmvaltool.org/publications.html

• IPCC Sixth Assessment Report

• Revealed: The 11 slides that finally 
convinced Boris Johnson about 
global warming
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Access to CMIP and observational data 
and a suitable compute cluster

Use a computing cluster with an Earth System Grid Federation (ESGF) node:

• German Climate Computing Center (DKRZ), Germany
• Center for Environmental Data Analysis (CEDA), UK
• Institut Pierre-Simon Laplace (IPSL), France
• Swiss Federal Institute of Technology Zurich (ETHZ), Switzerland
• National Supercomputer Centre (NSC), Sweden
• Barcelona Supercomputing Center (BSC), Spain
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ESMValTool on CRIB



11



12

References

• https://www.esmvaltool.org

• https://github.com/ESMValGroup/

• https://docs.esmvaltool.org/

• https://www.esmvaltool.org/tutorial.html
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Let’s stay
in touch

https://github.com/ESMValGroup/ESMValTool/discussions


