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ESGF Infrastructure

ESGF represents a multinational
effort to securely access, monitor, 
catalog, transport, and distribute
reference data for climate research 
experiments and observations. 



Introduc'on

The Earth System Grid 
FederaEon (ESGF) is a globally 
distributed e-infrastructure for 
the hosEng and disseminaEon 
of climate-related data. 

ESGF was originally developed 
to support CMIP5 (5th Coupled 
Model Intercomparison Project) 
...

Provide a means for climate 
data users to access and analyse 
the data output 

For 5th Assessment report 
made by the IPCC 
(Intergovernmental Panel on 
Climate Change). 



Ten years of Opera'ons: History and Evolu'on
ESGF has grown to support over 

25000 registered users

Besides the CMIPs, supports a range of other projects such as:
• Energy Exascale Earth System Model
• Obs4MIPS
• CORDEX
• European Space Agency’s Climate Change IniOaOve Open 

Data Portal. 

Important experience gathered over the years about 
community collaboraOon for a distributed infrastructure -
operaOonal procedures and governance



ESGF: Current Data Holdings
ESGF opened for CMIP6 data 
in June 2018

Data holdings:
~ 218 Experiments
~ 37 Institutions
~ 94 CMIP6 Models
~ 30 Data Nodes

~ 18 Petabytes Expected



CMIP6 GES Scenarios

See: O’Neill et al., The Scenario Model Intercomparison Project (ScenarioMIP) for CMIP6, GMD, 2016 

CMIP6
• Now we have SSPs instead of 

CMIP5 RCPs and CMIP3 SRES
• Here we have the 

correspondence between RCPs 
and SSPs 



Accessing CMIP6 data using ESGF

hTps://esgf-node.llnl.gov/search/cmip6/

CMIP6
• Accessing datasets using 

the ESGF Data Nodes



CORDEX Experiments

⚠⚠⚠
CORDEX datasets sCll 
CMIP5-based only



CORDEX Data

hTps://esgf-node.llnl.gov/projects/esgf-llnl/
⚠⚠⚠
CORDEX datasets sCll 
CMIP5-based only



CORDEX-Adjust: be careful

⚠⚠⚠⚠⚠
⚠⚠

High CAUTION

• Bias may not be removed completely
• When using only a bias-adjustment based on averages, the extremes may sCll be 

over/underesCmated
• When an adjustment is performed per climate variable this may reduce the 

consistencies between climate variables
• The bias may be different for different regions, so adjustment should take this into 

account.
• The reference dataset determines strongly the bias and how it is adjusted. If this 

reference dataset also contains biases, then the bias in the climate model runs 
can not be removed.



IS-ENES climate4impact (C4I)

hNps://climate4impact.eu (also called C4I)

• Access all ESGF distributed datasets
• CMIP5
• CMIP6
• CORDEX
• CORDEX-Adjust
• ...

• ExhausOve DocumentaOon/Guidance
• Climate System
• Climate Numerical Modelling
• Downscaling techniques
• Case studies

• On-demand Processing CapabiliOes



IS-ENES climate4impact: Search Interface

hNps://climate4impact.eu

• Search Interface with facets with 
Quick Selects

• Explore and use your own datasets
• On-demand Map & Plots
• On-demand Processing

A completely updated C4I portal is being 
developed and more will be explained 
next week!



Copernicus Climate Data Store

Copernicus CDS
https://cds.climate.copernicus.eu

• Operational Service
• Toolbox, API and Applications
• Climate-Service like approach
• CMIP5, CORDEX, EOBS, ... most 

used datasets are available (not 
all experiments)

• CMIP6 datasets not yet available
• Not all experiments/models are 

available, a selection is made
• There is a quality assurance         
• Support is available



Copernicus Climate Data Store: Download data

Copernicus CDS
hNps://cds.climate.copernicus.eu

• Example for CMIP5 data 
selecOon

• Tutorials are available in the 
User Learning Service



Copernicus Climate Data Store: Toolbox

Copernicus CDS
hNps://cds.climate.copernicus.eu

• Toolbox using python code
• Processing done remotely
• ApplicaOons Community 

Sharing
• Can do the same using API for 

programming applicaOons



WorldClim: basic methodology

WorldClim
hNps://www.worldclim.org

• Fine resoluOon observaOon and future 
projecOons

• Very basic scienOfic downscaling methodology 
• No correcOons for inhomogeneiOes
• InterpolaOon using elevaOon and distance

• Difficult to assess pros and cons of datasets
• Very sparse documentaOon and informaOon on 

the methods used
• Be very cauOous ⚠⚠⚠⚠ know what you are 

using.... because data may not be appropriate and 
usable for your applicaOon



Climate ADAPT: Resources on how to do adapta'on plans

Climate ADAPT (EEA)
https://climate-adapt.eea.europa.eu

• Large documentation and guidance
• Explore other adaptation studies
• Guidance on how to develop 

adaptation strategies
• Not a data portal but give links to

external resources



ISIMIP: Impact Model Intercomparison

ISIMIP
hNps://www.isimip.org

• Inter-Sectoral Impact Model 
Intercomparison Project

• Large number of impact 
modelling datasets

• Guidance on how to run 
impact models

• Access to outputs of the 
impact models through the 
ESGF data nodes



ISIMIP: Impact Model Intercomparison

ISIMIP
hNps://www.isimip.org

• Inter-Sectoral Impact Model Intercomparison Project



ENES Climate Analy'cs Service (ECAS)
h"ps://portal.enes.org/data/data-metadata-service/processing/ecas

IS-ENES ECAS

• Remote CalculaOons
• Two endpoints: CMCC (Italy) and 

DKRZ (Germany)
• Significant compuOng resources
• Free registraOon
• Example workflows, python-based 

using Jupyter notebooks
• Training material available



Some other portals

Portals with Data and Tools
u Climate Explorer:  h7ps://climexp.knmi.nl/start.cgi (new version under flag of WMO)
u ECA&D and ICA&D (European/internaIonal Climate Assessment Database): h7ps://www.ecad.eu/, 

h7ps://www.ecad.eu/icad.php (E-OBS through C3S CDS)
u Climate Data Guide: h7ps://climatedataguide.ucar.edu/

Portal with Tools
u Climate Data Tool: h7ps://iri.columbia.edu/our-experIse/climate/tools/cdt/

Impact Data
u Impact2C: h7ps://www.atlas.impact2c.eu/en/

NaIonal Portals
u Example for France, the DRIAS portal: h7p://www.drias-climat.fr

https://climexp.knmi.nl/start.cgi
https://www.ecad.eu/
https://www.ecad.eu/icad.php
https://climatedataguide.ucar.edu/
https://iri.columbia.edu/our-expertise/climate/tools/cdt/
https://www.atlas.impact2c.eu/en/
http://www.drias-climat.fr/


Summary

Some thoughts
• A large variety of portals is available

• Non-homogeneity in available datasets
• Very different capabilities and interfaces

• May be difficult to know which one is suitable for specific needs and knowledge
• Guidance is usually not always sufficient
• Support may not be available
• Applicability and cautions about datasets and their possible use may not always be obvious
• On-demand remote calculations and subsetting is not always possible
• Downloading results in digital format is not always possible
• Also be attentive to FAIRness compliance, especially reproducibility and lineage

• For national, regional and local studies, always seek first for National portals, but be careful about 
uncertainties aspects

• The Climate Adapt portal is a good resource for guidance on how to perform an impact study properly



Summary

Some more thoughts ...
• There has never been so many accessible climate datasets!

• On-demand remote calculaOons is rapidly developing

• There is an increasing number of higher spaOal and Ome resoluOon datasets
• This is also true for gridded observaOon and reanalysis datasets

• UncertainOes can be beTer esOmated thanks to the higher number of ensembles of simulaOons

• European-based portals integraOng several infrastructures are being developed and launched

• Cloud-based soluOons are emerging




