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Coupled Model IntercomparisonProject Phase 6 (CMIP6)

Eyring et al., Geosci. Model Dev., 2016

ü 48 institutions/consortia have registered 
(CMIP5: 31)

ü 126 models are registered (CMIP5: 59)

ü 299 experiments defined (CMIP5: 33)

ü 10 ς50 PB of model output expected 
(CMIP5: ~2 PB)

üHigher complexity and resolution 
compared to CMIP5
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Motivation I

üEasier and faster evaluation of complex Earth System 
Models

ÅEasy analysis of CMIP models

ÅFast overview due to standard diagnostics, figures and 
variables

ÅEasy comparison of new model simulations with 
already existing runs and observations (e.g. obs4MIPs, 
ESA CCI)



Motivation II

ü Improved quality standard for model 
evaluation

ÅGrowing number of included diagnostics 

ÅReproduction of special reports or 
ǎŎƛŜƴǘƛŦƛŎ ǇŀǇŜǊǎ ǿƛǘƘ ǎǘŀƴŘŀǊŘ αǊŜŎƛǇŜǎά

ÅTraceability and reproducibility of results

üEasily expandable

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

üCoupling to Earth System Grid Federation (ESGF)

ÅComplete and timely analysis of CMIP simulations with observations



ESMValToolinformation

4. Webpage

https://www.esmvaltool.org/

1. Githubrepositories

https://github.com/ESMValGroup/ESMValTool

2. Documentation

https://docs.esmvaltool.org/

3. Tutorial

https://esmvalgroup.github.io/ESMValTool_Tutorial/



ESMValToolv2.0
Release v2.0 August 2020

Å3.5 years of work
Å8 coding workshops
Å416 pages documentation
Å776 solved issues
Å1276 merged pull requests
Å1725 files
Å544,971 lines of code

International ESMValTool
development team

Å17 funded projects
Å63 institutions
Å203 developers

Weigel et al., in review
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



ESMValCore
Righi et al., 2020
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ESMValCore
Righi et al., 2020

Technical overviewÅCore functions completely 
rewritten in Python 3

Å Improved performance and 
efficiency using state-of-the-art 
Python libraries (Iris, Dask)

ÅGreatly improved user 
friendliness (installation, 
configuration, documentation)



ESMValCore
Righi et al., 2020

Technical overview



ESMValToolςdiagnostics expansion
Eyring et al., 2020

Large-scale diagnostics
ü Integrative measures of model performance

ü Large scale diagnostics:

ÅAtmosphere
ÅOcean and cryosphere
ÅLand processes
ÅBiogeochemical processes



ESMValToolςdiagnostics expansion
Eyring et al., 2020

Large-scale diagnostics


