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Coupled ModelintercomparisonProject Phase 6 (CMIP6)

CFMIP, DynVarMIP

i 48 institutions/consortia have registered puip . HighRes,
(CMIPS: 31) es
. . . RFMIP, DAMIP, QU6 experiment; OMIP, FAFMIP /
U 126 models are reglstered (CM|P5 59) VoIMIP  (yracerizing & ' ocean;  SSMIP/SIMIP,
2 i ISMIP6
i 299 experiments defined (CMIP5: 33) = A\
0 10¢ 50 PB of model output expected | . oo RS of macts | ORDEX
(CMIP5 ~2 PB) Aerosols :, y : VIACSAB
U Higher complexity and resolution o ¥
s ~ 7 Scenarios
compared to CMIP5 B T ' Civnadilit

Decadal

Land use
rediction
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Motivation |

U Easier and faster evaluation of complex Earth Systen;  Development and documentation
MOdeIS @ GitHub repository allows
I devel ith
A Easy analysis of CMIP models evelopment with many users

A Fast overview due to standard diagnostics, figures ar@ P
variables

A Easy comparison of new model simulations with i Online documentation
.. : (readthedocs)
already existing runs and observations (e.g. obs4MIPS;

ESA CC') Automatized quality control

(i

|
/ 4 S Automatized code checking
- i
‘a? (Codacy)

0 Automatized testing (CircleCl)

;'H Earth System Model evaluation To




Motivation Il

U Improved quality standard for model
evaluation

Model output

A Growing number of included diagnostics CMIP_& 55

A Reproduction of special reports or T ES B L ¢
AOASYGATAO LI LISNE 6 o [BREE B0 1 )4

A Traceability and reproducibility of results == To e 2

- . Well-established analysis
Analysis computing Sharing of diagnostic codes

U Easily expandable

A Synergy with other software projects to
expand theESMValTodke.g. NCAR CVDP)

U Coupling to Earth System Grid Federation (ESGF)
A Complete and timely analysis of CMIP simulations with observations

i DLR

environment Guidance and support from CMIP Panel
be " Visualization & documentation
integrated with the of evaluation results
ESGF Scientific interpretation

Additional in-depth analysis

£ ESMValTool
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ESMValToolnformation

1. Githubrepositories
https://github.com/ESMValGrougSMValTool

2. Documentation ponnt
https://docs.esmvaltool.org/

3. Tutorial
https://lesmvalgroup.github.io/ESMValTool Tutorial/

4. Webpage
https://www.esmvaltool.org/

Z  ENESMValTool
DLR vstem Model evaluat
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Release v2.0 August 202

A 3.5 years of work

A 8 coding workshops

A 416 pages documentation
A 776 solved issues

A 1276 merged pull requests
A 1725 files

A 544,971 lines of code

0

ESMValTool2.0

Righi et al., 2020
Technical overview

Eyring et al., 2020
Largescale diagnostics
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International ESMValTool
development team

A 17 funded projects
A 63 institutions

A 203 developers
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P ESMValTool

i/ Earth System Model evValuation Tool

Lauer et al., 2020

Diagnostics for emergent
constraints and future projections

Weigel et al., in review

Diagnostics for extreme events,
regional and impact evaluation

Emergent constraint of Volodin (2008)

R?=0.39 p=0.0020

=30 =20 -10 0
Difference in tropical and midlatitude cloud fraction [%]

Standardized precipitation index




ESMValCore

Righi et al., 2020

§ . Technical overview
ESMValTool

INPUT DATA Earth Syateam Model svaluatlss Tosl
CMIF models -
Observations

Models in native formats

LOAD DATA
{Iris cube)

ESMValCore
config
recipe  § PREPROCESSED SAVE CUBE o e SPACE
INPUT DATA [ NetCDF file) CONVERSION STATISTICS

OUTPUT

Graphic files
MetCDF files

VARIABLE
DERIVATION

CMOR CHECK
AND FIXES

Model-spedfic
CMOR fixes

ESMValCore v2.0

DIAGNOSTICS

Python scripts
MNCL scripts
R Julia scripts

- Data :]Frepmussnr module [:]Custnm algorithm - Diagnostic scripts
| |Recipe settings B esmvaltool recipe [l Configuration file [ Esmvalcore

Provenance & Log files

ESMValTool v2.0
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ESMValCore

Righi et al., 2020
Technical overview

INPUT DATA ESMValTool

Earkth Syatam HNodal aviluatlss Tesl

CMIP models o
Observations
Models in native formats ‘

LOAD DATS

A VARIABLE
{Iris cube)

DERIVATION
algorithim
recipe N PREPROCESSED —— NI ——
I NPUT DATA [ NetCDF file) CONVERSION STATISTICS

OUTPUT

Graphic files
MetCDF files

CMOR CHECK
AND FIXES

Model-spedfic
CMOR fixes

ESMValCore

config

developer

ESMValCore v2.0

DIAGNOSTICS

Python scripts
MNCL scripts
R Julia scripts

- Data :]Frepmussnr module [:]Custnm algorithm - Diagnostic scripts
| |Recipe settings B esmvaltool recipe [l Configuration file [ Esmvalcore

Provenance & Log files

ESMValTool v2.0
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ESMValCore

A Core functions completely
INPUT DATA rewritten in Python 3

CMIP models
Observations

wodes et A Improved performance and
efficiency using statef-the-art
Python libraries (Irid)ash

A Greatly improved user
friendliness (installation,

PREPROCESSED configuration, documentation
INPUT DATA

Righi et al., 2020
Technical overview

ESMValCore

config
developer

recipe
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ESMValCore v2.0

OUTPUT

DIAGNOSTICS

Python scripts
MNCL scripts
R Julia scripts

- Data :]Frepmussnr module [:]Custnm algorithm - Diagnostic scripts
| |Recipe settings B esmvaltool recipe [l Configuration file [ Esmvalcore

Graphic files
MetCOF files
Provenance & Log files




ESMValCore

Righi et al., 2020
Technical overview

INPUT DATA

CMIF models
Observations
Models in native formats

ESMValCore

recipe N pPREPROCESSED
INPUT DATA

config
developer

ESMValCore v2.0

OUTPUT

Graphic files

DIAGNOSTICS

Python scripts
MNCL scripts
R Julia scripts

- Data :]Frepmussnr module [:]Custnm algorithm - Diagnostic scripts
| |Recipe settings B esmvaltool recipe [l Configuration file [ Esmvalcore

MetCDF files
Provenance & Log files

ESMValTool v2.0
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ESMValToot diagnostics expansion

Eyring et al., 2020
Largescale diagnostics

U Integrative measures of model performancp
U Large scale diagnostics:

A Atmosphere

A Ocean and cryosphere

A Land processes

A Biogeochemical processes

= :E
Z  EDESWalTool
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ESMValToot diagnostics expansion

Eyring et al., 2020
Largescale diagnostics




