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Share and access to in-situ measurements

■ Various challenges:

• Policies related (Control loss, competitors issue, recognition)
• Uncertain funding for long-term legacy

• Insufficient  spatial and/or temporal coverage

• Heterogeneous format, encoding and access
• Lack of standard metadata
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In practice you most likely get this….
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• Mean of Access: FTP, HTTP • Format: *.dat, CSV



Data Sharing and Data Management Principles
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« The FAIR Principles put specific emphasis on enhancing the ability of machines to 
automatically find and use the data, in addition to supporting its reuse by individuals. »

DISCOVERABILITY ACCESSIBILITY USABILITY PRESERVATION CURATION

Encoding Preservation Review and processing

IdentifiersVerificationDocumentation

Provenance

Quality control

« GEO advocates broad and open data 
policies and practices.

GEO Data Sharing Principles
promotes Open Data by Default, with 
minimal time delay and cost. »
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Main motivation
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Propose a methodology and associated guidelines

supported by free and open-source library and tools

(libinsitu) to transition towards full FAIR principles

implementation for in-situ measurements
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General approach
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C o n s i d e r  a  p r a c t i c a l  d a t a  w o r k f l o w

Raw data from
data logger

Open standard encoding 
and access protocol

Agnostic access Dissemination
search & discovery
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General approach
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“Metadata and data 
should be well-described”

“User needs to know how data 
and metadata can be 

accessed”

“Data need to 
interoperate with 

applications”

“Metadata and data should 
be easy to find”
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NetCDF format with
CF Conventions Thredds Data Server Open Source Clients

(Desktop, Web,…)
GEO Portal and GEO 

Knowledge Hub

03/06/2024 Data sharing of in-situ measurements following GEO and FAIR principles



Operational Pipeline
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Notebooks
QC…

Custom tools: 
Web application

Hosting: 
Thredds / 
OPeNDAP

Languages :
Python, R, Matlab..
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libinsitu enables a 100% FAIR approach for in-situ measurements



www.libinsitu.org : a free an open library (BSD 2-Clause License)
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• Python functions and CLI utilities:
• Explore & query NetCDF files
• Export to various formats 

• (CSV, JSON, text, pandas Dataframes)
• Flag data with quality checks
• Produce graphs for visual quality control

A python library for formatting, analyzing and distributing heterogeneous in-situ data.

• Next
• Config files (no more Python code required)
• Docker (libinsitu+thredds+Web App)
• Interactive QC flags for Copernicus CAMS Service
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http://www.libinsitu.org/


Thredds Server: hosts ground-based in-situ measurement
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• OPeNDAP standard remote query
• 10 Networks
• 320 stations – 1992-2022 - Minutes
• CF-NetCDF storage 11 times average 

lower (68GB│6GB) than raw CSV
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Open source Web and Jupyter applications – The WOW effect !
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• On-the-fly requests to Thredds via OPeNDAP
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Open source Web App:
http://viewer.webservice-energy.org/in-situ/

http://viewer.webservice-energy.org/in-situ/


Open source Web and Jupyter applications – The WOW effect !

13

• Dynamic graphical display
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Client Web open source – L’effet Waouh !
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• Dynamic acces to metadata and subseting (Time and variables) 



Open source Web and Jupyter applications – The WOW effect !
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• Access to open source Jupyter Notebook QC procedure available on GitHub
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Dissemination: GEO Knowledge Hub and GEO Portal
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• Metadata records on GEO community catalogue webservice-energy
• Harvested by GEO Portal (DAB)

• GKH Package
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Final wrap-up
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• libinsitu ! Open, free, documented and exemplified: www.libinsitu.org

• FAIR and GEO consistant and efficient pipeline

• Storage, download, remote request, extract specific time range, specific parameters,…

• Thredds server (NetCDF-CF) is currently supporting:

• Validation of Copernicus products: CAMS Radiation and CAMS Mc-Clear

• On-going discussion with in-situ network providers:  BSRN, SKYNET, WMO, SAEON, PV-Live

• Replicable for any type of in-situ measurement !

• Marine Radioactivity Information System (MARIS) community

• Free and open working paper: https://doi.org/10.23646/AC2M-8504

• 509 Views and 146 Downloads (As per 2024-05-31)

• Dialog engagement via a free and public mailing-list: 
https://groupes.minesparis.psl.eu/wws/info/solar-insitu
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http://www.libinsitu.org/
https://doi.org/10.23646/AC2M-8504
https://groupes.minesparis.psl.eu/wws/info/solar-insitu
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Thanks for you attention


