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Today’s Tutorial

1. Introduction – presentation

2. Demo

3. Q&A

4. Hands on Exercises with the Software Carpentry online tutorial

5. Feedback



Desired Outcomes

- An understanding of what ESMValTool is and what it can do for you.

- Ability to get started with using existing recipes and diagnostics.

- Writing your own recipes for preprocessing.

- How to parse error messages and get help when stuck.

- How you can contribute to the community (as early as right after this 
session)!



What is the ESMValTool?

The Earth System Model Evaluation Tool (ESMValTool) is a community diagnostics and 
performance metrics tool for the evaluation and analysis of Earth System Models (ESMs) 
that allows for routine comparison of single or multiple models, either against 
predecessor versions or against observations.

➢ Community effort open to both users and developers

➢ Wide scope: includes many diagnostics and performance metrics covering 
different aspects of the Earth system 

➢ High flexibility: new diagnostics and more observational data can be easily added. 

➢ Multi-language support: Python, NCL, R, Julia... other open-source languages are 
possible 

➢ Reproducibility of the results (provenance)

➢ Well-documented source code and diagnostics



ESMValTool Gallery (https://docs.esmvaltool.org/en/latest/)



ESMValTool (v2) scientific documentation

Release v2.0 August 2020

• 3.5 years of work
• 8 coding workshops
• 416 pages documentation
• 776 solved issues
• 1276 merged pull requests
• 1725 files
• 544,971 lines of code

International ESMValTool
development team

• 17 funded projects
• 63 institutions
• 203 developers

Weigel et al., 2021
Diagnostics for extreme events, 
regional and impact evaluation

Righi et al., 2020
Technical overview

Eyring et al., 2020
Large-scale diagnostics

Lauer et al., 2020
Diagnostics for emergent 

constraints and future projections



https://www.esmvaltool.org/



Latest ESMValTool features

➢ Working with native 
model output: no 
CMORization of model 
data necessary 
anymore; four models 
are supported at the 
moment, but more can 
be added

➢ Working with unstructured grids: possible now

➢ Monitoring capabilities: model simulations can be checked while they are still running



ESMValTool Tutorial 
(https://esmvalgroup.github.io/ESMValTool_Tutorial/)



ESMValTool Resources

4. Webpage

https://www.esmvaltool.org/

1. Github repositories

https://github.com/ESMValGroup/ESMValTool

2. Documentation

https://docs.esmvaltool.org/en/latest/

3. Tutorial

https://esmvalgroup.github.io/ESMValTool_Tutorial/
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ESMValTool Discussions 
(https://github.com/ESMValGroup/ESMValTool/discussions)

➢ Github Discussions/FAQs

• Frequently encountered problems of new users are discussed and answered 

• Easy way to get in contact with ESMValTool developers



➢ Documentation

• Contains information about all functionalities of the ESMValTool and ESMValCore

• Very detailed 

Where to find help if there are problems or questions?



Organization and Community Participation



Questions?

Contact the user engagement team at 
esmvaltool_user_engagement_team@listserv.dfn.de



ESMValTool: Motivation I

➢ Easier and faster evaluation of complex Earth System 

Models

• Easy analysis of CMIP models

• Fast overview due to standard diagnostics, figures and 

variables

• Easy comparison of new model simulations with 

already existing runs and observations (e.g. obs4MIPs, 

ESA CCI)



ESMValTool: Motivation II
➢ Improved quality standard for model 

evaluation

• Growing number of included diagnostics 

• Reproduction of special reports or 
scientific papers with standard recipes

• Traceability and reproducibility of results

➢ Easily expandable

• Synergy with other software projects to 
expand the ESMValTool (e.g. NCAR CVDP )

➢ Coupling to Earth System Grid Federation (ESGF)

• Complete and timely analysis of CMIP simulations with observations


