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PART I- INTODUCTION

***
1- Issues & beneficts of data sharing

2- Process for collecting scientific data and 

publications

3- What are the brakes in 2021 ?

4- Learning path / Self-training courses
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Desperately looking for 
Datas (4:30)

https://youtu.be/N2zK3sAtr-4
https://youtu.be/N2zK3sAtr-4


BENEFICITS OF DATA SHARING

FOR RESEARCHERS

TRANSCRIPTION OF NEW REQUIREMENT & LAWS

Research data from publicly funded must be openly
disseminated

 Européen H2020 Projets (DataMmangementPlan), 

 In France, the Plan national pour la science ouverte
(some of which aim to structure and open research data)  
Research Agency ANR (DMP)

OPPORTUNITIES

 increase the visibility & re-use of the work of 
researchers 

https://doranum.fr/enjeux-benefices/fiche-synthetique/

FOR SCIENCE

NEW PERSPECTIVES

Data sharing allows researchers to build on a larger data 
foundation and paves the way for new methods of 
investigation.

EXAMPLE: Use reference databases, approach the same dataset in different ways…

STONGER VALIDATION - QUALITY - REPRODUCTIBILITY

 conditions for validating articles by access to data 

 Filing of data is increasingly requested by the reading 
committees.

 Re-use of the data by other researchers may lead to 
reconsideration of the initial results.

https://www.ouvrirlascience.fr/plan-national-pour-la-science-ouverte/


« LONG TAIL OF DATA »

Accessible structured data (Big data, 
Environmental observatories, Ecology, 
etc.)

Vs

Unstructured data, +/- available for 
some time, to researchers around a 
publication or, available on request

Non-Digital Data (Samples, Paper Lab
Book,…)

 Talk about 
Smalls & Darks Data !

Video (in french) à 2:30 : S Galle, V Stoll, Données de longue traine, accès aux données attachées aux publications, données hors SNO, données non numériques, Atelier défi 14 de la prospective transverse INSU, Du 20 
janv. 2020 au 21 janvier 2020
Ferguson, A., Nielson, J., Cragin, M. et al. Big data from small data: data-sharing in the 'long tail' of neuroscience. Nat Neurosci 17, 1442–1447 (2014).  https://doi.org/10.1038/nn.3838

Vidéo 2:30 : 
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https://doranum.fr/enjeux-benefices/data-driven-science/
https://www.canalc2.tv/video/15661
https://doi.org/10.1038/nn.3838
https://www.canalc2.tv/video/15661


The reality ! 

 data behind 516 
Ecology papers 

published between 
1991 and 2011

Gibney, E., Van Noorden, R. Scientists losing 
data at a rapid rate. Nature (2013). 

https://doi.org/10.1038/nature.2013.14416

Data lost by year
17%
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DMP

http://dx.doi.org/10.1038/nature.2013.14416


• Echantillons de terrain

• Données instrumentales 
brutes (in-situ)

• Données instrumentales 
brutes (ex-situ)

Collecte de 
données

• Données traitée

• Données agrégées

Processus
Traitements

* Publication d’un article 
* Dépôt  des données 
partielles de l’article 
(entrepôts internationaux)

Article 
scientifique

• Données 
instrumentales brutes 
(in-situ)

• Données 
instrumentales brutes 
(ex-situ)

Collecte de 
données

• Données traitées

• Données agrégées

Processus
Traitements

Publication d’un 
article 
+ « Supplementary
material »
(PDF ou image, très 

rarement un fichier 
tabulaire de données)

Article 
scientifique

< 200?

200?-2020

Bases de données 
internationale

NOAA, PANGAEA, NEOTOMA, …
Parfois en bases de 
données spécifiques

Process for collecting scientific data and publications (1)
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IS THEIR ANY OBSTACLES IN 2021 ?
 Less incentive from local institutions ?

 No, country build nationals’ roadmap 

 Lack of appropriate IT infrastructure ? 
(where to put your data, safe place and easily accessible)

 No ! but Yes we still need easly & ergonomic IT & Curation 
procedures to describe & deposit data

 Lack of time ? managing your data is a time-consuming activity ? 

 True ! especially if it taken into account too late  

 Need to well organize / to anticipate / to create or optimize procedures ? 

 Lack of skills ? 
 True ! data management and sharing require various skills in IT, data curation, legal knowledge, etc.) 

https://www.snf.ch/f
r/FAiWVH4WvpKvohw
9/dossier/points-de-
vue-politique-de-
recherche

https://data.gov.be/f
r/info-faq

 1- Increase skills and use easly tools to save time 
 2- Create teams : Researcher - Data-librarian - IT Profils
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https://www.science-ouverte.cnrs.fr/
https://www.science-ouverte.cnrs.fr/actualite/passeport-pour-la-science-ouverte-guide-pratique-a-lusage-des-doctorantes/
https://www.science-ouverte.cnrs.fr/wp-content/uploads/2021/01/Plaquette-Plan-Donnees-Recherche-CNRS_nov2020.pdf


Self-training courses
 In french : Big effort for training 
DoraNUM (INST CNRS), MITI (CNRS), CoopIST (CIRAD), 
 Guide, Fiches, Vidéos…

 In english :
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https://mantra.ed.ac.uk/#profiles

 Parcours interactif adapté aux domaines de 
l’environnement

MITI

Atelier Données – groupe de travail inter réseaux de la MITI – CNRS
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https://mantra.ed.ac.uk/#profiles
https://doranum.fr/enjeux-benefices/parcours-interactif-sur-la-gestion-des-donnees-de-la-recherche/
https://doranum.fr/enjeux-benefices/parcours-interactif-sur-la-gestion-des-donnees-de-la-recherche/
https://coop-ist.cirad.fr/gerer-des-donnees
https://coop-ist.cirad.fr/gerer-des-donnees
https://mantra.ed.ac.uk/#profiles
https://doranum.fr/environnement/parcours-interactif-sur-la-gestion-des-donnees-de-recherche-adapte-aux-domaines-de-l-environnement/
https://mi-gt-donnees.pages.math.unistra.fr/guide/00-introduction.html
https://dataservices.gfz-potsdam.de/portal/drr.html
https://dataservices.gfz-potsdam.de/portal/phd.html


Before continuing the rest of the presentation

As Opendata is a way of work for the future decades , 
think that you do what you want, within the limit of : 
- your funder injunction & laboratory or doctoral institution
- (your data manager need’s  because the institution tell him to do)
- the time you dedicated to this job : this (new) job isn’t even an option now ! 

Opendata concept (1 janv. 2020)
[… data should be “as open as possible and as closed as necessary” 

“open” in order to foster the reusability and to accelerate research, but at the same time they should be 
closed” to safeguard the privacy of the subjects*…]” according to the H2020 Program Guidelines on FAIR Data

* persons, industriel contact, military information, …https://direct.mit.edu/dint/article/2/1-2/47/9998/The-A-of-FAIR-As-Open-as-Possible-as-Closed-as
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Still under construction, but moving forward ! 
Play together  ! 

DMP

Small 
datas

DATA
PAPER

RAW 
datas

MARINE 
datas

SPATIAL 
datas

ASTRO datas

ADN datas
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-PART II-
Fondamentals in Data management

***
1-Data Life cycle
2-What kind of data ?
3-F.A.I.R. Principles
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6 STEPS

Image adaptée à partir du cycle de vie 
des données de UK Data Archive 
: https://www.ukdataservice.ac.uk/man
age-data/lifecycle

https://www.pasteur.fr/fr/ceris/bibliothe
que/gerer-ses-donnees-recherche

THE DATA LIFE CYCLE

Where
are 
you
the 

best ?

But not necessarily in 
the research timeline

TRACING 2021 - Emerging strategies of sediment and contaminant tracing in catchments and river systems, Spring School – LSCE- Session 4 – C Pignol - Octobre 2021

https://www.pasteur.fr/fr/ceris/bibliotheque/gerer-ses-donnees-recherche
https://www.ukdataservice.ac.uk/manage-data/lifecycle


What kind of data is involved ? (in the environment)
 identify and list the types of data sets that will 

be collected or generated (in the project/thesis, 
internship) : 

Ex : Samples, experimental data, observation data, data from
social surveys, simulation, software, images, space data etc.)

https://doranum.fr/plan-gestion-donnees-dmp/origine-description-donnees-recherche/
https://coop-ist.cirad.fr/gerer-des-donnees/rediger-un-pgd/6-garantir-la-comprehension-et-l-accessibilite-des-donnees

+ OBJETS

- specify the study object (feature of interest), geographical origin, time period
- identify the purpose for collecting
- specify the generation of these different types of data (method, protocols, instruments, ...)

What Kind of informations do 
we need ?
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F.A.I.R. Principles

comportement proactif et altruiste du producteur de données, qui 
cherche à les rendre plus facilement trouvables et utilisables par tous, 
tout en facilitant en aval le sourçage (éventuellement automatique) 
par l'utilisateur des données

“it evokes a proactive and altruistic behaviour of the data 

producer, which seeks to make them easier to find and use 

by all, while facilitating downstream sourcing (possibly 

automatic) by the data user”

https://www.go-fair.org/fair-principles/

Technics & tools 
enabling FAIRisation of 
data

https://www.f-uji.net/index.php

Européen FAIR 
Tools diagnostic

https://ardc.edu.au/resources/wor
king-with-data/fair-data/fair-self-

assessment-tool/

Australian FAIR 
Tools diagnostic

https://fairaware.dans.knaw.nl/
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https://doranum.fr/enjeux-benefices/principes-fair/
https://www.go-fair.org/fair-principles/
https://www.f-uji.net/index.php
https://ardc.edu.au/resources/working-with-data/fair-data/fair-self-assessment-tool/
https://fairaware.dans.knaw.nl/


F.A.I.R. Principles : Who can applic & help for this ?   

https://doranum.fr/depot-entrepots/criteres-choix-entrepot/

IT skills are 
everywhere in 

FAIR !

Data librarian 

Data manager
Data librarian

R=Researcher ? 
From you, for you ! 

Data jurist


TRACING 2021 - Emerging strategies of sediment and contaminant tracing in catchments and river systems, Spring School – LSCE- Session 4 – C Pignol - Octobre 2021

 Make a team ! 

But one IT guy
don’t have all the 

time and skills

https://doranum.fr/enjeux-benefices/principes-fair/
https://doranum.fr/depot-entrepots/criteres-choix-entrepot/


 Level 1 = Findable + Accessible
 Don’t except a hight quality of description

 Level 2 = Level 1 + Interoperable & Reusable
beyond « Discovery »

 Except a hight quality of description, precision
for protocols, sensor, mesurements, …

F.A.I.R Principles : 2 levels of management 
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https://doranum.fr/enjeux-benefices/principes-fair/


Somes basic F.A.I.R. principles on
practices

- Metadata automates sorting and prioritization tasks when searching for data.
- They also allow the reuser to better understand the context of the data, the 
conditions under which they were created or collected, their characteristics, etc. 
The more information you give about your data, the easier they will be to find 
and understand

 Discovery Metadata (generalist or interdisciplinary)  (for level 1)

To be FAIR, the data must be finely described using metadata.

 Thematic Metadata (for level 2)
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https://doranum.fr/enjeux-benefices/principes-fair/
https://www.go-fair.org/fair-principles/
https://doranum.fr/enjeux-benefices/principes-fair/


The basic principles on practices

To be FAIR, the data must be described using a controlled 
vocabulary allowing interoperability.
By describing a data set according to a model of representation and a controlled 
vocabulary, you will provide resources understandable by both humans and machines  
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To be FAIR, metadata must remain accessible in catalogues 
even if the data is no longer accessible.
- Acces by (harvested) catalogues
- Over time, data may disappear. Metadata can be very useful in this case, as it 
will provide valuable information about the missing dataset and allow other 
researchers to take over and continue the associated research.

https://www.go-fair.org/fair-principles/


Focus on
METADATA STANDARDS : WHY AND WHICH ?

Within a scientific framework, metadata helps to describe the resources, 
research data and productions made (article, repository, photo, 
measurement, software, web page, etc.)

 Facilitating the search for 
scientific research data and 
publications in catalogues (Level 1).

 Help to understand the datasets 
(collection, structure and context), 
for their validation (peers) and/or 
reuse (Level 2)

https://doranum.fr/metadonnees-standards-
formats/standard-metadonnees/
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https://view.genial.ly/6038c2cf89e2230d8badabd2/presentation-prodvg-standards-metadonnees


METADATA STANDARDS : 
WHICH ?
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Level 1 : exemples interdisciplinary or generalist
 Dublin Core : interdisciplinary, description of digital 

resources.

 DataCite Metadata Schema : fairly generalist and can be 
useful to you regardless of your context (Use for DOI PID)

Level 2 : exemples thematics

 Iso19.115/139 : Used for geo-localized environmental 
data framework or geographic data

 EML (Ecological Metadata Language) : Used in Ecology

 Data Documentation Initiative (site officiel) : Used in 
Social science for social surveys

 Catalogue of standards metadata & vocabulairy

 Some of them are « cross mapp » : ex Author = Creator
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IGSN 
Geological
samples
description)
PACTs
Standard for 
Paleoclimate
Data
…/…

https://www.re3data.org/metrics/metadataStandards
https://fairsharing.org/
https://fr.wikipedia.org/wiki/Dublin_Core
https://schema.datacite.org/
https://schemas.isotc211.org/19115/-1/cit/1.3.0/cit/
https://eml.ecoinformatics.org/schema/
https://www.ddialliance.org/
https://www.dcc.ac.uk/guidance/standards/metadata
https://rdamsc.bath.ac.uk/
https://rdamsc.bath.ac.uk/mapping-index


Controlled vocabularies, thesauri, ontologies
= interoperability & qualitity increase

 Vocabularies (for « Human reading ») : controlled vocabularies
hierachic therms + defintitions

Level 1 : generalist // Level 2 : Specific & Thematic

 Vocabularies F.A.I.R (for « marchine reading ») : vocabularies
hierachic therms with defintitions + having resolvable globally unique 
and persistent identifiers (URI)

Géographie thématique: Pollution
Pollution (en), Contaminación (es)

http://data.loterre.fr/vocabs/BGI/GT/2440

Géographie thématique: Pollution chimique
Chemical pollution (en), Contaminación química (es)

http://data.loterre.fr/vocabs/BGI/GT/2442

Géographie thématique: Pollution radioactive
Radioactive pollution (en), Contaminación radioactiva (es)

http://data.loterre.fr/vocabs/BGI/GT/2447
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https://www.loterre.fr/skosmos/GT/fr/page/?uri=http://data.loterre.fr/vocabs/BGI/GT/2440
https://www.loterre.fr/skosmos/GT/fr/page/?uri=http://data.loterre.fr/vocabs/BGI/GT/2442
https://www.loterre.fr/skosmos/GT/fr/page/?uri=http://data.loterre.fr/vocabs/BGI/GT/2447


Term’s catalogues
(multi-thesaurii)

Sciences de la 
terre et de 
l’univers

Chimie Sciences du vivant et environnement
(non-exhaustif)

Aéronomie, 
Météorologie
Climatologie
Astronomie
Géologie
Géophysique
Glaciologie
Océanographie

Chimie analytique
Chimie générale
Chimie théorique
Chimie physique
Chimie minérale 
(inorganique)
Chimie organique

Agronomie, écologie, environnement
Biologie du développement végétal, botanique
Évolution, écologie, biologie des populations
Biotechnologies, sciences environnementales, 
agronomie, foresterie
Biologie, santé
Biologie moléculaire et structurale, biochimie
Génétique, génomique, bio-informatique
Zoologie

1-Catalog’s vocabularies :

2- Search in multi-catalogs : 
- LOTERRE : https://www.loterre.fr

- Quantity & Units : Units of Measure, 
Quantity Kinds, Dimensions

US (Eng)

FR (Fr/Eng/Sp/It, Ger)

- NERC / NOC BODC Vocabularies :
GB (Eng)

(Eng)

- CZA Critical Zone :

 Marine’s Community (EU-SeaDataNet)

 the more complete 

 Thematics Observation Data Model v2 (ODM2), CUAHSI CVs, IEDA EarthChem
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- PANGAEA « List » Vocabularies :

https://fairsharing.org/
https://www.loterre.fr/skosmos/fr/
http://qudt.org/
https://vocab.nerc.ac.uk/search_nvs/
https://www.loterre.fr/
https://www.loterre.fr/annotator/?lng=fr
https://czo-archive.criticalzone.org/national/data/vocabularies/
http://vocabulary.odm2.org/
https://czo-archive.criticalzone.org/national/data/vocabularies/#CUAHSI%201.1.1%20CVs
https://czo-archive.criticalzone.org/national/data/vocabularies/#IEDA%20CVs
https://wiki.pangaea.de/wiki/Parameter
https://vocab.nerc.ac.uk/search_nvs/


Term’s catalogues  (multi-thesaurii)

2018- Dominique Vachez

LOTERRE

in 2018 exemple of thesaurii interopérability

Chimie

In 2020

In 2020
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https://hal-cstb.archives-ouvertes.fr/INIST/hal-03264803v1
https://in-situ.theia-land.fr/skosmos/theia_ozcar_thesaurus/fr/index/M


Exemple of interest of Metadata for catalogs 
Harvesting : Interest of catalogues in data visibility

EU-EOSC

CNRS INEE
InDORES

EU-LTER Dip-
biosense

French DATA 
CATALOGUE

Catalogues 
OSU(s)

Lab 1 Lab2

Catalogue Réseau 
des Zones Ateliers

ZA
Alpes

ZA
…

ZA 
Seine

DATA 
TERRA

 Metadata « Geonetwork » 
 Repository « Dataverse «
 Others …

Catalogs & Repository

harvested by catalogues, integrators, European data infrastructures… more and more numerous 
(EOSC, OpenAIRE, DataONE, etc.)

Meta-search tools

 Data Cite search

 Data Citation Index (Reuters) 

 Google Dataset Search

 Data Search (Elsevier) 
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(oct 2021)

In construction

In progress



Exemple of « metadata sheets trip »
(metadata standard - Iso19115 & Geonetwork catalogue) 

1-metadata sheets with low metadata

(suspicion of IT harvesting problems …)

(do not have the link to the data)

3-metadata sheets with complete hight
metadata quality

2-metadata sheets with more metadata
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http://meta.data-za.org/catalogue/srv/fre/catalog.search#/metadata/oai:dataosu.obs-besancon.fr:FR-18008901306731-2017-01-23-02
http://meta.data-za.org/catalogue/srv/fre/catalog.search#/metadata/MUZ_EDYTEM-ZAA-ADN_Plant_cover_dynamics
http://meta.data-za.org/catalogue/srv/fre/catalog.search#/home
http://meta.data-za.org/catalogue/srv/fre/catalog.search#/metadata/00877d12-9c14-4164-a533-b2ca4cae98a9


 Interest of indexation 
catalogues in data visibility

Local  Catalogue

International thematic Repository

International Catalog
(Sheet harvesting from à Local Catalog)

Local  Cataloge

International thematic 
Repository

Search :

ex of keyword : 
study area 

Exemple of « metadata sheets trip »
thanks to metadata standard (Iso19115 - Geonetwork catalogue) 
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TOOLS FOR METADATA CREATING

Exemples for our « Paleo-community » : 

1) (eng) International metadata Geosample : IGSN
2) (eng) interdisciplinary community Tool, base on standards DublinCore, 

DataCite, Iso19.115 (et EML) : Geoflow
3) (fr) OSU (OTELo) recommended template for fields to be filled Observ. 

Terre Environnement Lorraine

4) (fr) a webtool provided by DataCite

5) etc …

https://doranum.fr/met
adonnees-standards-

formats/outils-creation-
metadonnees/

Many tools / Many ways to do 
(template, formulars, package R, database,…)

 Find the one(s) that best suits you, 
according to your profile, your(s) standard(s) needs, … 

See Slide N°55 
Funder FAO, IRD, INARe, 

CNRS LTER-fr …

Initiate by world 
Marine consortium
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http://otelo.univ-lorraine.fr/
https://www.datacite.org/
https://doranum.fr/metadonnees-standards-formats/outils-creation-metadonnees/
https://doranum.fr/metadonnees-standards-formats/outils-creation-metadonnees/
https://doranum.fr/metadonnees-standards-formats/outils-creation-metadonnees/


 Usecase 1 for Sample collection : ex of cores

 Usecase 2 about Analytical data 

 Which « Licences » ?

 Why How deposit your research data in a data-repository ? 

 Use case of Workflow deposit data

-PART III- Practical from
case studies & Basics FAIR Princips
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 Level 1 = Findable + Accessible
 Don’t except a hight quality of description

 Level 2 = Level 1 + Interoperable & Reusable
beyond « Discovery »

 Except a hight quality of description, precision
for protocols, sensor, mesurements, …

Remember F.A.I.R Principles : 2 levels of management 
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https://doranum.fr/enjeux-benefices/principes-fair/


To be FAIR, the data are richly described with a plurality of specific and relevant 
attributes
The more you know the context in which data was created (technical, setting, limit of 
detection,…), the more you can benefit from it. It can be technical metadata (contextual 
information on the data, even those which may seem useless to you)

as the authors, their institution, the date of creation of the data, sources if 
aggregated data,  
Link the relationship with other data already published, etc... (add "Read me" for 
additional information if neccessairy)

Before usescases, let’s continue to see 
some basics F.A.I.R. principles
To be FAIR, the data must indicate their origin (Provenance)

data are reusable = information to contextualize them

addition of a text file of the type "DataDictionary"

To be FAIR, the data must be uniquely identifiable and sustainable using a PID.

To be FAIR, the metadata must contain the PID of the dataset described
DOI – IGSN – ORCID …
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https://doranum.fr/enjeux-benefices/principes-fair/
https://doranum.fr/enjeux-benefices/principes-fair/


Case of SAMPLES : in Environnemental Sciences

Samples are DATA  
and all « sample’s data » become

metadata of your future 
Analytical mesurement

https://www.igsn.org

Most of the time, no science without samples ! 

Link to 
metadata &

data
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 Important to well describe them a the 
begining of the project (+ fielwork report)

 They are part of your « FAIR 
Provenance » for your futur analytical datas

Only one standard for (geological) 
samples = IGSN

Nb : Find your own Allocation Agent in your
country to declare your samples

https://www.igsn.org/


 Common Metadata standart to describe a general
geological sample

 A unique Identifier (for each sample and children) 
link in your articles, datapaper or IT Data infrastructure

SAMPLES : Sample collection in 
Environnemental Sciences, Data become
Metadata ! 

exemple

Editors (Recommends IGSN)
 Copernicus Publications 
 AGU Publications, …

 Assigne PID
Good common metadata but it

is« Poor » technical metadata
 Sufficient for discovery level
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Pit the PID 
in your
général 

MD 
standard

https://www.geosamples.org/news/community-news/copernicus-publications-recommends-igsn
https://www.geosamples.org/news/archive/agu-publications-recommends-use-of-igsn


THU10-I

https://app.geosamples.org/sample/igsn/IEFRA00BA

https://app.geosamples.org/sample/igsn/IEFRA00BB

SESAR

SESAR
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https://doi.pangaea.de/10.1594/PANGAEA.855428
https://app.geosamples.org/sample/igsn/IEFRA00BA


https://www.cybercarotheque.fr/index.php


Provenance : Collect your sample collection

 Directy on the field, collect data by APK Android 

OR 
 after the field work, Import CCN template

(or for your core legacy) 

In France : 
French Cyber-Core repository 
(marine, lacustrine, river, peatland, ice cores) 

Other Databases for samples :
- Other IGSN AAgent IGSN like IFREMER, SESAR
- NOAA Index Marine Lacustrine IMLGS
- CSDCO Continental Scientific Drilling Holes / LacCore
- IODP Core Repository

Download
file here

IGSN
DOI 
ORCID …
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In the end of 2021 = version v2 
+ IGSN automatic assignation
+ Campaign PDF report (DOI)
+ Pivot format for link to Core Storage Db (« Collec-Science » ?)

https://www.cybercarotheque.fr/index.php
https://www.cybercarotheque.fr/index.php?virt=421
http://193.48.120.232:8080/corebook/
https://www.geosamples.org/
https://www.ngdc.noaa.gov/mgg/curator/
https://www.iodp.org/resources/core-repositories
https://nuage.oasu.u-bordeaux.fr/index.php/s/tYWFFfDb4fPkfPE
https://www.collec-science.org/


https://www.cybercarotheque.fr/index.php?ope=419


https://www.cybercarotheque.fr/index.php?sample=12794


https://www.cybercarotheque.fr/refoutil.php


Provenance for Analytical Data 

 Sheet Tab « Read-me » : General & Context information 
contexte (from MD std)  + thematic control vocabulary

(Geoflow template slide 55)

 Sheet Tab « Data dictionary » : 
-variable(s) names (+ definitions + control vocabulary)
-unit of measure (+ control vocabulary ), 
-quality : define unmeasured values (9999, -9999), n/a, value 

below the measurement …), uncertainty, standard calibration, 
suppressed value, ….

Keep PROTOCLES 
close to your data & 
share them ! 
 well describe your lab 
or study protocols 
1- txt procols, sheet of 
laboratory notebook, 
Electronic labnotebook (ELN)
2-publication of a protocols
=> Link DOI to your article, 
Data deposit or Data paper

 Well structure data in tables 

 MAKE REPETABLE “TEMPLATE”

What 
reference 
metadata 
standard 
for this 
type of 
data ?

UseCase 2
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“Five keys to writing a reproducible lab protocol”, Nature, 2021

https://www.datacc.org/bonnes-pratiques/utiliser-un-cahier-de-laboratoire-numerique/
https://www.protocols.io/view/extracellular-dna-extraction-bdwsi7ee
https://protocolexchange.researchsquare.com/
https://www.nature.com/nprot/journal-information
https://www.nature.com/articles/d41586-021-02428-3


Provenance : Analytical Data
Well structure data in tables 

 Sheet Tab « Rawdata » (if necessary, otherwise link to the permanent repository wich
store row data)

 Sheet Tab « Clean Data » : only variables values, Good name for heider of 
colonnes (vocabularies?)

 any information other than definine in the Read-me

• Sheet Tab « Work in progresse Interprétation session date 1 »

• Sheet Tab « Work in progresse Interprétation session date 2 »

• Sheet Tab « Work in progresse Interprétation session date 3 »

 Do VERSIONNING data as your work progresses 
(with date consistent name : AAAA-MM-DD_xxxxx.xls)
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Exemple of a 2014 « READ ME » of a sheet from a projet « ROZA »

Frome Lab Note book
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Provenance : Analytical Data
Well structure data in tables 

A Data 
Dictionnary



LICENCES :

 A metadata catalogue must inform the licenses of the dataset 

 A data repository must provide the chosen license for its reuse

In France : Institutions get an 
« Déléguée à la protection des 

données (DPO)

ODC-BY,
CC-BY 2.0

List of licences

explicitly define the rights of reusers 
regarding your data 

The choice depend on the rights you can grant depending on the 
legal nature of the data
For example, they may already be protected by copyright (droit auteur) or be subject to 
exceptions to their open access (collaboration with private, military…). 

Careful with 
"Personal Data »

The EU-General 
Data Protection 
Regulation –
GDPR (RGPD)
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CC0 / CC-By / CC-By-SA …

https://doranum.fr/aspects-juridiques-ethiques/les-licences-de-reutilisation-dans-le-cadre-de-lopen-data-2/
https://www.etalab.gouv.fr/wp-content/uploads/2017/04/ETALAB-Licence-Ouverte-v2.0.pdf
https://www.data.gouv.fr/fr/pages/legal/licences/
https://doranum.fr/tag/rgpd/


5 minutes ? 
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Ca commence a bien F.A.I.R !



Why deposit your research data in 
a data-repository ? 

Depositing your data in a warehouse (data and metadata) ensures their 
preservation, visibility and access, thus facilitating their sharing and reuse

Several benefits :
 compliance with the Opendata recommendations of funders and 

institutions
 data visibility and easy access for catalogues or search engines

discovery
 reuse by third parties and citation of the dataset facilitated (PID identifier)
 management of data sharing arrangements through licensing
 data interoperability (use of metadata standards and vocabularies)
 data retention in a secure environment

JC Deconnet, IRD ESPACE-DEV 
improved research reproducibility, integrity and 

scientific validation
reuse in new studies and innovations
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How to find a data-repository ? 

1) Searching repository by « annuaire » 
(directories) or according editor recommandations

https://doranum.fr/depot-entrepots/criteres-choix-entrepot/

 Search for storage « Subject(s)” = 
Oceanography Geology and Palaeontology Geochemistry 

Nature Data Repository Guidance  (+90 entrepôts recommandés)
Scientific Data repository Content types in repositories

https://sist20.sciencesconf.org/data/pages/SIST20_entrepot_de_donnees_Desconnets.pdf

2021, Extract from re3data
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https://www.re3data.org/
https://www.re3data.org/search?subjects%5B%5D=31302%20Oceanography
https://www.re3data.org/search?subjects%5B%5D=31401%20Geology%20and%20Palaeontology
https://www.re3data.org/search?subjects%5B%5D=31601%20Geochemistry,%20Mineralogy%20and%20Crystallography
https://www.nature.com/sdata/policies/repositories#chem
https://youtu.be/P612sq45XxE
https://fairsharing.org/
https://sist20.sciencesconf.org/data/pages/SIST20_entrepot_de_donnees_Desconnets.pdf


Where : how to choose a data repository ? 
https://doranum.fr/depot-entrepots/criteres-choix-entrepot/

3) check the warehouse “policies”:

Exemple, consulting the Policy (Zenodo free & open)

 Server hosting location : in Europe ? US ? Data sovereignty ? Lockdown ? 

 Long-term preservation of data : how many years ?
 Cost of deposit

Dryad, Figshare are paid/ Pangaea, Zenodoo are free. 
The cost can also be related to the volume of files

 Statut public / academic or private ?
 Supported data types

Dryad, only accepts data related to a publication. 
Zenodo, accepts any type of data.

 Accepted file formats
recommend specific file formats. 
(Non-proprietary formats, list recommended formats, preferred format ….)

 Link(s) with articles ? 

Si vous ne savez pas lequel choisir, vous pouvez vous appuyer sur des critères présentés ci-dessous :  

2) Aspects to be checked 
directly on the website : 

 Easy deposit : easy to use ? 
user-friendly, ergonomic? Some 
warehouses also offer support, 
tutorials

 The quality of the 
description (metadata) : The 
quality of the description of the 
datasets is important for easy 
retrieval (based on standards ?)

 Usage statistics : Does the 
warehouse offer usage, 
consultation and data download 
statistics ?
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http://about.zenodo.org/policies/
http://about.zenodo.org/policies/


Dryad figshare Mendeley Data Zenodo

Data citation automatically 
generated Yes Yes Yes Yes

Ability to embargo files Yes Yes Yes Yes

Analyzing tabular data (aside 
from geospatial mapping) No No Yes No

Filetypes supported (list) "All data types and formats within reason" All file types All file types All file types

Handling large data
Yes - Limit of 20GB per file for "package", charge for 
more storage

Yes - Default limit of 
5GB per file, can 
support up to 5TB

Planned Q2 18

Yes - limit of 50GB per file. 
Upload page mentions you 
can contact them about larger 
datasets.

Mapping of Geospatial files No Yes Yes No

Previewing and/or analyzing 
uploaded non-tabular data

No Yes Yes (preview images, 
tabular data)

Yes (previewing, not 
analyzing)

Previewing tabular files No Yes Yes Yes

Provenance No No Yes No

Users are able to control dataset 
file hierarchy + directory 
structure

No

No (can re-order files, 
but can't create 
hierarchy or 
directories)

Planned Jan 18 No

Robustness of metadata Yes Yes Yes (depositors can 
describe files today;

Yes

Support for controlled vocabulary 
terms with URIs ? No No Yes

Tracking citations with altmetrics No Yes No No

Ability to access older versions 
of files Yes - on data package page Yes Yes Yes

Dataset-level versioning Yes Yes Yes No
Faceted search Yes Yes Planned Q1 18 Yes
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Extraction of 4 
repository
From 2018
https://dataverse.org/bl
og/comparative-review-
various-data-repositories
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A 
Comparative 
Review of 
Various 
generalist 
Data 
Repositories 
(1)



 

   

   

    
  

              

  
           
 

     
    

   
  

       
    

     

   

   
  

   
 

   

  

      
    

    
   

    

     
  

    
  

   

     
      

 
   

Permissions Yes (ability to apply embargo)
Yes (ability to apply 
embargo or make data 
"confidential")

Yes, with embargo
Yes (Includes embargoed, 
restricted, and closed access)

Terms of use, copyright No - all uploaded data is CC0 Yes Yes Yes

Open Source Yes No No Yes

Institutional (OpenAIRE / 
European Commission

); donations (via CERN & 
Free To Use No Yes Yes Yes

Institutional Fees? No

Yes - "Figshare for 
Institutions" is priced based 
on "research intensity of 
the institution"

No No

Journal Fees? No
Yes - "Figshare for 
Publishers" No No

Paid services? Yes
Yes - dedicated support 
team No No

Can depositors pay for extra 
storage?

Yes - "For data packages in excess of the 20GB size limit, 
submitters w ill be charged $50 for each additional 10GB, or part 
thereof. (Packages betw een 20 and 30GB = $50, betw een 30 
and 40GB = $100, and so on)."

No No No

Preservation technology? Yes - DataONE Yes - Chronopolis

Yes - Amazon S3 servers 
in Ireland and dark 
archive storage with 
DANS

Yes - All data files are stored 
in CERN Data Centres, 
primarily Geneva, with 
replicas in Budapest.

Subject vocabulary Folksonomy

Australian and New Zealand 
Standard Research 
Classification (ANZSRC), 
2008

Elsevier’s OmniScience 
taxonomy

Folksonomy

Unknow n Taxonomy / Biodiversity / AnimaliaMost popular subject tags Adaptation / Population Genetics - Empirical / Speciation Unknow n

Grants; Service charges
Unknown (Funded by 
Digital Science while 
retaining autonomy)

Private investments 
(Elsevier; Mendeley Ltd)

How is maintenance or 
development of repository 
funded?

Dryad figshare Mendeley Data Zenodo
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A 
Comparative 
Review of 
Various 
generalist 
Data 
Repositories 
(1)
Extraction of 4 
repository
From 2018
https://dataverse.org/bl
og/comparative-review-
various-data-repositories



Exemple of data-repository

• Institutional (in France) : Dataverse Cirad, Datapartage (INRAe), DataSuds (IRD), 

DataTERRA (4 Pôles de données ODATIS, AERIS, THEIA, Form@Terre), 

In nov 2021 Dataverse InDORES (INEE-CNRS) , in mars 2022 RecherheDataGouv

• Institutional (in Europe) : NERC Data Centres (GB), … 

• International multidisciplinary : Zenodo, Dryad, Figshare

• Own by editors : GigaDB (Oxford Univ. Press), Dataverse Ubiquity Press,

• Thematic and disciplinary : Repository or Database !

GenBank (séquences génétiques), TRY (caractères botaniques), GBIF (biodiversité), NOAA , HydroShare (CUAHSI), 
EarthChem, Pangaea (sc de la terre&environnement)

• For « Protocls » : Protocols.io (protocols), Nature ProtocolsExchange,                               , etc. (txt, video)

• For «Code and software » : Software Heritage (or via HAL)

Plos Protocols
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https://dataverse.cirad.fr/
https://data.inra.fr/
https://dataverse.ird.fr/
https://www.data-terra.org/
https://www.ouvrirlascience.fr/recherche-data-gouv-plateforme-nationale-federee-des-donnees-de-la-recherche/
http://www.nerc.ac.uk/research/sites/data/
https://zenodo.org/
https://datadryad.org/stash
https://figshare.com/
http://gigadb.org/
https://dataverse.harvard.edu/dataverse/ubiquity-press
https://www.ncbi.nlm.nih.gov/genbank/
https://www.try-db.org/
https://www.gbif.org/
http://www.ncei.noaa.gov/
http://www.hydroshare.org/
http://www.earthchem.org/
https://www.pangaea.de/
https://www.protocols.io/
https://protocolexchange.researchsquare.com/
https://www.softwareheritage.org/save-and-reference-research-software/?lang=fr
https://doc.archives-ouvertes.fr/deposer/deposer-le-code-source/
https://plos.org/protocols/


Repository Data-repository in connection 
with other devices/ infrastructure

data archive
longevity of format file

https://www.cines.fr/archivage/des-
expertises/les-formats-de-fichier/
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Stockage 

= 
Archive

https://facile.cines.fr/


How repository-data network could be 
structured next ? 

Repository Samples IGSN

+
Instruments DOI

Publish-Protocls DOI

(or Article protocls) 

It’s depend when you do it in your Datacycle ! 

National Repository Data DOI

RAW-CLEAN

Repository DATA DOI

(RAW-CLEAN-PublishData-Protocls)

Repository Data DOI

(RAW-CLEAN-PublishData)+
Repository Campaign DOI

(National & International) Database
for Partial PublishData DOI

National
Metadata

Catalogues
(DOI) 

 LINK 
REFERENTIELS 

by 
« RELATION »

to DATAs

RE
FE

RE
N

TI
EL

S

OR

AND

For Discovery
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OR



 1a,b,c - You prepare your
data (at differents moment of the 
collect

1b
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1a

 2 – You use Geofow to expose Metadata & Data

GEOFLOW 
Multi metadata

pivot for 
publishing

in one time 
to catalogMD

and Data 
Repository

G-sheet

2

An example of tools that can help

1c Row data/Clean 
data/Publish data/ Dictionnary

Geoflow a metadata management workflow for everyone ! 

https://github.com/eblondel/geoflow

https://github.com/eblondel/geoflow
https://drive.google.com/drive/folders/12o_QVSVQN7UxUjNbnxAjwZPwPAR3lvPX?usp=sharing
https://sist20.sciencesconf.org/data/pages/FAIR_Geoflow_2021.pdf


An example of tools that can help you
Geoflow a metadata management workflow for everyone ! 

geoR-coded metadata management tool, (supported by the R Consortium) to facilitate the production of 
standardized metadata (DublinCore, Datacite, ISO 19115, Ecological Metadata Language) through a very 
simplified interface (R-shiny interface-test (INRAE), enabling collaborative metadata editing 
(Googlesheet,…) 

Meta
Données

Cartographie
(Data)

Données

Workflow

G-sheet
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2- Text
Paremters
to link
Metadata & 
data  to 
catalogues & 
repository

1- Simple 
list of 

common
metadata

3- Run Workflow

https://gedeop.cati.inrae.fr/shiny/geoflow/
https://gedeop.cati.inrae.fr/shiny/geoflow/
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G-sheet

2

Exemple 
of the 
geoflow
guidline : 

Part of 
metadata
in the 
geoflow
workflow

https://drive.google.com/drive/folders/12o_QVSVQN7UxUjNbnxAjwZPwPAR3lvPX?usp=sharing


 Data Mangement Plan (DMP) for Project,

 Data Paper

-PART IV- End of the trip ! 
You have some keys to make a :  

assisted by

Plateform, 
Database, 
…

librarian
datamanger

Researcher don’t have time (or needs) to exploit all mesurement data

Researcher make homogeneous collection of data on a purpose 
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https://coop-ist.cirad.fr/gerer-des-donnees/se-familiariser-avec-
les-pgd/3-exemple-de-trame-d-un-plan-de-gestion-de-donnees

https://doranum.fr/plan-gestion-donnees-dmp/

Data Mangement Plan (DMP) for Project
-It is a DOCUMENT (deliverable follows a frame) that FEEDS

THROUGHOUT the PROJECT/THESE 

- LINKS the overall strategy and results for ALL DATAs (raw -> published)

 So what’s the plan ? 
Start at the begining, not at the middle 
or the end ! 
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https://doranum.fr/plan-gestion-donnees-dmp/minute/


Collaborative work
PI project + 1 DMP Coordinator
+ All the participant of the project …

 In french / english 
- modèle Horizon 2020 english
- modèle français/anglais de l’ ANR 
- modèle INRAe, IRD,…

https://coop-ist.cirad.fr/gerer-des-donnees/se-familiariser-avec-les-pgd/6-des-modeles-de-plans-de-gestion-de-donnees-en-anglais

Data Mangement Plan (DMP) for Project
Differents Templates for the same result

 In English

-DMP Horizon 2020 Guidelines on FAIR Data 
Management in Horizon 2020: Version 
3.0. European Commission, 26 July 2016, 12 p. 
(version anglaise)

-Digital Curation Centre’s DMPonline tool
DMPonline (2018)

-University of California's DMPTool

-ESRC Data management plan: guidance for peer 
reviewers

-NERC Data Management planning
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Or 
Template in clood 

collaborative

https://dmp.opidor.fr/
https://dmponline.dcc.ac.uk/
http://www.horizon2020.gouv.fr/cid82025/le-libre-acces-aux-publications-aux-donnees-recherche.html
https://dmponline.dcc.ac.uk/


Data Paper ? 

 Data Paper « Data compilation » type
Synthesis / compilation of data scattered according to criteria

Work of grouping coherent (generally published) datas (on the same theme, of the same 
variables, on the same or similar site, etc…

https://coop-ist.cirad.fr/gerer-des-donnees/rediger-un-data-paper/1-qu-est-ce-qu-un-data-paper

pair-rewiew publication (Rang A)
made aware for Raw, Cold, unpublished data

https://doranum.fr/data-paper-data-journal/

 Data Paper « data collection » type

 Data Paper  « Observatory » type
Collection protocls, data organization

Hight
metadata

level
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 But some of them have an 
intention in the collection

In DataPaper = NEVER data analysis !
 No hypothesis
 No interpretation
 No derived conclusions

1 year of photography in a research site
Only 2 years of monitoting a site
Annual data from a plateform (with embargo) 

Provision of data collected but even used in a project, PhD, …



 Data paper inform the scientific 
community of the availability of 
these datasets and their 
potential for future use

Describes scientific data : 

 circumstances and methods of its 
collection. 

 Quality : technical and statistical analyses 
for validating data

Data Paper (2)

 describes a set of scientific data
 using precise informations (metadataS generalist, interdisplinary & 

thematics, quality), scope, potential …
 data storage in a permanent warehouse (DOI)

Nature Data Repository Guidance  Scientific Data repository
 A list of peer-review Data papers : PDF (CIRAD, 2018)

 Data paper shows the 
originality and scope of 
the dataset it describes

Journals publishing data papers are 
particularly interested in

 the scope of the data submitted

 The potential for reuse by other 
scientists (major argument)

Hight 
metadata 

level
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https://www.nature.com/sdata/policies/repositories#chem
https://collaboratif.cirad.fr/alfresco/s/d/workspace/SpacesStore/a9da20c0-b4ae-4f1d-ab52-0dab82fed1ec/Revues%20publiant%20des%20datapapers%20-janvier%202018.pdf


At the beginning (or whenever possible) of your PhD or Project 

Check-list « What can I do ? »  



Check-list (1)

1- Think beforehand about all this actions :
 good hierarchical folder/file tree (raw, processed, a
aggregated). Think you could need to share it at the end

 properly name your folders/files with consistent name/date, version,…

DON’T WAIT if : 

- ERC, ANR(>2020)= DMP mandatory
Project manager take the
template of a DMP and think about  a 
plan ! 
(Take a good coordinator & collaborators
to help you along the project)

- Anticipation of a Datapaper
("observatory" or “collection” type) 
 prepare files as soon as they are 

collected in connection with the 
acquisition platform & metadata 
standard

-Senior 
Researcher
-Data Scientist
Help The 
young !  

Workshop 
with your expert community

to decide your specific
Guideline & Template data

(Before see thematic’s Groups in the 
Research Data Alliance)

 search the metadata standards of your thematics (sample, 
geospatial, climate, chemistry, etc.) and vocabularies (from generic to 
specific) to describe your variables

Clean your personnel id network  
 only one ORCID or one IDHal

https://doranum.fr/stockage-archivage/comment-nommer-fichiers/

https://coop-ist.cirad.fr/gerer-des-donnees/rediger-un-pgd/6-garantir-la-
comprehension-et-l-accessibilite-des-donnees

https://dataservices.gfz-potsdam.de/portal/phd.html
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Thematics
interest
groups

https://www.rd-alliance.org/groups/working-groups
https://www.rd-alliance.org/about-rda/rda-newcomers
https://orcid.org/


2. SAMPLE : Properly name and describe your “Parent” and “Child” Samples (sub-samples)

 « Sampling plan” (and update if changed)  => DMP
 Deposit in sample repository = get an IGSN identifier + search by catalogues 

For Cores => French Cyber-core repository , For other samples CNRS AA IGSN, SESAR, 

3. PROTOCLES : well describe your measurement protocols 
(txt procols, sheet of laboratory notebook, Electronic labnotebook (ELN), publication of a protocols (article 
or Protocols repository)

4. ANALYTICAL DATA : well structure your data in tables MAKE TEMPLATES MODEL REPETABLE

 Sheet Tab « Read-me » : with a data dictionary (variable name + unit of measure + 
vocabularies + definitions), define unmeasured values (9999, -9999, n/a, value below the 
measurement threshold ,…), suppressed value, ….

 Sheet Tab « rawdata » (if necessary, otherwise link to the permanent repository)

 Sheet Tab « data » : only variables values, any information other than definine in the 
Read-me

5. Versioning your data as your work progresses (with date : AAAA-MM-DD_xxxxx.xls)
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Check-list (2)

https://www.cybercarotheque.fr/index.php
https://www.igsn.cnrs.fr/#/search
https://www.geosamples.org/
http://protocls.io/


 Scientific Article Publication : 
 I submit an article with the link to 

datas warehouse (samples, 
compaigns, protocls, data) 

IN THE POSTPRINT PAPER (some 
editors ask links in the papier abstract)

 Data deposit with complete data 
dictionary and metadata (standard & 
vocabulary)

(1) Iso19115
(2) EML
(3) mixte

Check-list (3) : 2 cases
 Datapaper Publication ? Why ? 
-My research is an observatory (eg. without Database) 

-Part of my research will lead the creation of an 
cross-checking of data

-I don’t have time & needs & expertise to use all 
the dataset of an instrumental acquisition

-I don’t have time to write an article

Don’t aliment the long tail of data anymore !

 I make a Datapaper
 Supply the infrastructure at your disposal (IT Infrastructures available in France)

 Metadata catalogues : OSUs Cat.(1), Réseau des Zones Ateliers (LTER) (1), Pôles DataTERRA (ODATIS, OZCAR-THEIA, FORM@Terre, AERIS) (1), Pole 
national de la Biodiv. (PNDB) (2), CNRS-INEE (IndoRES-MD Catalogue) (1)

 Thematic Database (OSU, International,…) 

 National Data repository : Dataverses IRD, INRAe, OSU (Loraine), InDORES-data (INEE) Nov2021, Entrepôt national fédéré de la 
Recherche (mars 2022)
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http://meta.data-za.org/catalogue/srv/fre/catalog.search#/home
https://www.data-terra.org/data/catalogues/
https://data.pndb.fr/
http://www.indores.fr/geonetwork/srv/fre/catalog.search#/home


Conclusion of this trip ? 
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Faut pas trop s’en F.A.I.R ? 
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A lot of bibliography, websites’ tools throughout the présentation 
and, 

1. Gil, Y. et al. Toward the Geoscience Paper of the Future: Best practices 
for documenting and sharing research from data to software to provenance. 
Earth and Space Science 3, 388–415 (2016).

2. Khider, D. et al. PaCTS 1.0: A Crowdsourced Reporting Standard for 
Paleoclimate Data. Paleoceanography and Paleoclimatology 34, 1570–1596 
(2019).

3. Lehnert, K., Elger, K. & Ulbricht, D. IGSN – More than Unique 
Identification of Samples. (2020) doi:10.5281/zenodo.3776495.

4. McNutt, M. et al. Liberating field science samples and data. Science 351, 
1024–1026 (2016).

5. Morrill, C. et al. The Paleoenvironmental Standard Terms (PaST) 
Thesaurus: Standardizing Heterogeneous Variables in Paleoscience. 
Paleoceanography and Paleoclimatology 36, e2020PA004193 (2021).

6. Peng, G. et al. International Community Guidelines for Sharing and 
Reusing Quality Information of Individual Earth Science Datasets. 
https://osf.io/xsu4p/ (2021) doi:10.31219/osf.io/xsu4p.

7. Monya Baker . Five keys to writing a reproducible lab protocol
Effective sharing of experimental methods is crucial to ensuring that others can 
repeat results. An abundance of tools is available to help.
Monya Baker. (*2021) https://www.nature.com/articles/d41586-021-02428-3

https://www.nature.com/articles/d41586-021-02428-3#author-0
https://www.nature.com/articles/d41586-021-02428-3#author-0
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