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General overview
• BSC: 4 scientific departments: Life, CASE, Computer, Earth

• Earth sciences department:

• ~105 people, from which ~80 use or generate data daily

• 4 groups: Climate Prediction, Atmospheric Composition, 

Earth System Services, Computational Earth Sciences

• people have different needs, scientific/technical 

background

• common storage with 4PB of data for everybody

• Objective: Curate, optimize and develop this common data pool 

for best use for internal usage

• 1 full time person + 3 part time to manage it
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Conventions and organization
• Store the data in netCDF (+grib in some cases)

• /esarchive/[exp-recon-obs]/$institute/$dataset/ 

(/esarchive/recon/ecmwf/era5)

• $frequency/$variable [-$grid]

(hourly/tas)

• original_files

• scripts (version controlled 

under Gitlab)

• 1 variable, 1 month (/start date) per file

• + some links for projects (CMIP)

6



Conventions and organization
• short names based on 

CMOR/CMIP6 

conventions 

(tos,tas,tasmin,...)

• CF compliant 

(standard and long 

names, units, 

dimensions,...)

• homogeneous time 

axis

• coordinates
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https://github.com/PCMDI/cmip6-cmor-tables
https://github.com/PCMDI/cmip6-cmor-tables
https://cfconventions.org/


Requesting data
• Gitlab project (private)

• To request data 

specifying variables, 

source, frequency, 

period, etc...

• or inform about 

potential issues, or 

questions regarding 

the organization

• No code

• 1626 requests in 4 

years
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https://earth.bsc.es/gitlab/es/requests


Requesting data
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Data manipulation
• From heterogeneous sources, format and 

organization to department standards

• Format conversion

• File name and directory homogenization

• Adding/correcting metadata

• Scripts in bash or python, with packages, 

wget, aria2, ncftp, NCO, CDO, xarray, ...
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Data manipulation: generic tools examples
• CDS downloader: python tool to download 

era5 + seasonal forecast in netcdf based on 

a configuration file and cdsapi

• R2D2/C3PO: python tool to manage ECMWF 

mars downloads request (grib) and 

formatting (conversion to nc, computation 

of means and modules, deaccumulations,...)

• ESGF sproket: download tool from ESGF
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Data manipulation: generic tools examples
• auto-ESGF,auto-mars: extra layer on top of these tools with a 

workflow manager (Autosubmit) to orchestrate the parallelization 

of the different dates/variables/models/...
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https://readthedocs.org/projects/autosubmit/


Checkers
• standard compliance (CF checker + internal tools)

• time and space homogeneity (nctime + internal tools)

• visual inspection

• ESMValTool

• + some physical plausibility checks
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http://pumatest.nerc.ac.uk/cgi-bin/cf-checker.pl
https://github.com/Prodiguer/nctime


Connection with tools
• Standardization is done to improve the data usability and 

discovery

But also for the tools:

• internal tools (verification, visualization, diagnostics) built to 

take advantage of this organization

• 2 ways interaction: conventions for the tools and tools following 

the conventions
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Conclusions and main challenges

• Data organization is done following several levels of “strictness”

• Better data organization 

• less duplication

• more use of the data

• more efficient use

• “findability”

• improved efficiency of the tools

• more external reusability

• Challenges with the tools and the checks

• Needs automation and centralization
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Thank you
Questions? 

pierre-antoine.bretonniere@bsc.es
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