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LES PRIORITÉS ISSUES DE LA 
PROSPECTIVE DE L’INSU

Renforcer l’émergence par des programmes/actions 
incitatives: 

§ AO instrumentation et Origines

Promouvoir de grands chantiers interdisciplinaires 
géographiques et thématiques

§ Risques, Villes, Sous Sol

Soutenir l’instrumentation, l’innovation technologique et 
l’intégration de l’observation: 

§ AO instrumentation, priorisation RH

Être le moteur de l’écosystème national de la donnée en 
sciences de l’Univers et de l’environnement

§ Engagement RH dans Data Terra et CDS, animation communauté

Être le promoteur d’un écosystème national de recherche et 
formation du HPC, à l’interface avec les données

§ Animation communauté, préparation d’exascale, case study HPC, 
services et APP via les modèles dédiés

Être ressource pour la société pour permettre la 
transformation du savoir 



INSU

è Données hétérogènes (Domaines scientifiques, Origines, Financements, Niveaux, Natures,
Fréquences, Volumes, ...)

è Données dynamiques (observations de systèmes non stationnaires, transformation d’information
tout au long du cycle d’utilisation des données, distribuées du local au national vers l’Europe et
l’International, ...)

ASTRONOMIE 
ASTROPHYSIQUE

OCÉAN 
ATMOSPHÈRE

TERRE
SOLIDE

SURFACES & 
INTERFACES 
CONTINENTALES

DONNÉES DE LA RECHERCHE À L’INSU
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Labos, SNO, 
OSU,

IR / TGIR,
Données in 

silico

Data 
Stewardship

INSU
HPDA / HPC

UNIV, TIER-2, 3IA

è Les données au cœur des 
pratiques de recherches et 
des applications scientifiques 
de l’INSU

è Culture de partage/qualité 
des données (observations 
globales et continues)

è Organisation collective bien 
structurée reposant sur les 
Observatoires des 
Sciences de l’Univers 
(OSU)

DONNÉES DE LA RECHERCHE À L’INSU



INSU

Données d’observation / Données structurées

Données de longue traîne / Données orphelines

P 5

DONNÉES DE LA RECHERCHE À L’INSU
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DE LA DONNÉE EN ENTREPÔTS …

Les OSU : structures 
fondamentales pour les 
données dans les 
entrepôts des SNO 
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… AUX PLATEFORMES THÉMATIQUES
Astronomie/
Astrophysique 
Ø Intégration / 

agrégation des 
SNO et projets

Ø Structuration par 
les IR/IR*, les 
structures 
européennes 
(ESFRIs, GOFAIR, RDA, 
EOSC,…) et 
internationales 

Ø Centre de 
référence 
Thématique 
Astronomie / 
Astrophysique
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Terre solide
Océan-Atmosphère
Surfaces et interfaces continentales

Ø Intégration/agrégation des SNO et projets
Ø Structuration par les IR/IR*, les structures 

européennes (ESFRIs, GOFAIR, RDA, EOSC,…)
et internationales 

Ø Plateforme nationale de services
• Inter-organisme,
• Données et produits multi-sources,
• Services transversaux de découverte, d’accès et de 

gestion, des Outils,
• Participation à la construction de l’espace européen 

& international

Ø Centre de référence Thématique 
Système Terre et Environnement

 

PIA3	/	Appel	à	manifestations	d’intérêt	ESR-
EquipEx+	/	Call	for	proposals	ESR-EquipEx+	 GAIA	Data	

2020	 Document	de	soumission/Submission	form	
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Annexe 2 : Resarch Infrastructure Presentations 
 
DATA TERRA EARTH SYSTEM DATA AND SERVICES RI (WWW.DATA-TERRA.ORG) 
 
Data Terra is a research infrastructure dedicated to Earth system observation data. Founded in 2016, it is part 
of the 2019-2021 national roadmap. It has an average yearly budget of €40 million and more than 160 
FTEs/year, mobilizing more than 400 people from its 30 partner organizations and universities. 

This research infrastructure is built around four data centres covering each of the major compartments of the 
Earth system: land surfaces, atmosphere, oceans and solid Earth, working groups and cross-cutting services. 
Each data centre aims to ease access to satellite, aerial and in-situ data acquired and managed by research 
laboratories or federative structures (OSUs, FRs, etc.), by national infrastructures like national observation 
departments (SNOs) and environmental research observation and experimentation systems (SOERE), and by 
the oceanographic fleet, aircraft, balloons and space missions. 

Aimed at the scientific community and public and socio-economic stakeholders, these multisource data, 
products and services are accessible via a unified and coherent portal. In 2017, Data Terra held 50,000 Tb of 
data and is continuing to grow towards a foreseen volume of 150,000 Tb by 2025. 
Coordinating, federating and optimizing existing institutions, structures and resources is one of Data Terra’s 
key ambitions at national, European and international levels. 

 
 

 

 
 

… AUX PLATEFORMES THÉMATIQUES
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DE FUTURS DÉFIS
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COM M E N TA RY

wide-ranging inefficiencies across the current 
system of scholarly communication.

The potential benefits from sharing long-
tail neuroscience data, including dark data, 
can be exemplified by experiences in the 
 neurotrauma field. Stroke, traumatic brain 
injury (TBI) and spinal cord injury (SCI) 
 collectively affect over 2.5 million people 
every year in the US. Given the  prevalence 
of these  disorders,  substantial public 
resources have been dedicated to discovery 
of new  therapeutics. Numerous high-profile 
 clinical trials have failed, despite promising 
 published findings from  animal models20. 
In response to these failures,  neurotrauma 
 communities have dedicated substantial time 
and resources to  standardizing study design 
at both the  preclinical and clinical level21–23.  
For  example, the Stroke Treatment and 
Academic Roundtable (STAIR)  standards 
were  implemented in 1999 (updated in 
2009) to  create a set of guidelines for testing 
 neuroprotective therapies in preclinical stroke 
models24,25. However, reproducibility failures 
continue, even at the pre-clinical level16.

More recently, both the TBI and SCI 
 communities engaged in substantial efforts 
to acquire and harmonize existing data sets 
through efforts such as IMPACT26 for human 
TBI data and VISION-SCI23 for  animal research 
(Box 1). A tangible outcome of these activities is 
the emergence of new data  standards, including 
a set of common data elements for prospective 
studies and powerful new prognostic statistical 
models for  predicting neurological recovery. 
These case studies directly address questions 
about whether analyzing pooled long-tail data 
from multiple has value for human health. In the 
case of the IMPACT study, the answer is clearly 
yes, as aggregation of data from 43,000 patients 
has led to development of common data ele-
ments (CDEs) in clinical TBI  studies and more 
accurate diagnostic/prognostic  statistical mod-
els27 (Box 1). These CDEs, in turn, standard-
ize data collection to ensure that new studies 
produce long-tail data that can be more easily 
pooled across multiple centers and trials and 
combined and tested for common features pres-
ent in TBI. Emerging methods for TBI neuro-
imaging, genetics and proteomic biomarkers 
are being further developed as part of newly 
announced international big-data discovery 
trials for TBI precision medicine, the CENTER-
TBI and TRACK-TBI  projects28,29. Early results 
of these international efforts have already 
 identified previously unknown  magnetic reso-
nance imaging (MRI) and molecular biomark-
ers to predict long term neurocognitive outcome 
after TBI30,31.

In preclinical SCI, similar wide-scale 
attempts to harmonize legacy long-tail 

transparency,  reproducibility and waste7,14. 
Like many communities across  biomedicine, 
neuroscience is grappling with issues of 
data quality and reproducibility11,14–16. 
Proponents of open data sharing contend 
that no  scientific field is immune from errors 
or  methodological limitations, and making 
 primary data  available for re-analysis serves to 
uncover and  correct errors more quickly than 
our  current  practices. In a meta-analysis of 
psychology papers,  however, Wicherts et al.17 
found that  studies with accessible data tended 
to have fewer errors and more robust statistical 
effects than those that did not, suggesting that 
when researchers know that data will be made 
 public, more care is taken in data management 
and/or reporting.

Driven in part by the current squeeze in 
funding, biomedical communities are also 
raising concerns that insufficient data  sharing 
has led to waste across the medical  enterprise7. 
Recent estimates indicate that more than 
50% of scientific findings do not appear in 
the  published literature and instead reside 
in file drawers and personal hard drives7. 
This so-called ‘file-drawer phenomenon’ 
 dominates “the long-tail of dark data”18. Lack 
of  publication of dark data undermines the 
entire scientific research enterprise, leaving 
an incomplete and biased record7, needless 
duplication of scientific efforts (as  previous 
attempts are unknown), and  contributing 
to failures in scientific replication and 
 translation19. A recent estimate suggests that 
over 50% of completed studies in biomedicine 
go unreported, often because results do not 
conform to author’s hypotheses7. These issues 
have high costs for stakeholders beyond the 
data producers, from patients and taxpayers 
to policy makers, and suggest that there are 

and incentives, and case studies in which 
 sharing long-tail data has yielded clear benefits.

What are long-tail data and why share 
them?
Long-tail data in neuroscience can be defined as 
small, granular data sets, collected by  individual 
laboratories in the course of day-to-day research. 
These data consist of small  publishable units 
(for example, targeted  endpoints), as well as 
 alternative endpoints, parametric data, results 
from pilot studies and metadata about  published 
data (Fig. 1). The long-tail of data is also 
 composed of ‘dark data’, unpublished data that 
includes results from failed experiments and 
records that are viewed as ancillary to  published 
studies (for example, veterinary care logs). 
Although these data may not be  considered 
 useful in the  traditional sense, data-sharing 
efforts may illuminate important  information 
and findings hidden in this long tail.

An analysis of the literature provides three 
historical arguments for increased access to 
long-tail research data in neuroscience. The 
first wave of calls for neuroscience data  sharing 
was driven by the computational  neuroscience 
and neuroimaging  communities, which were 
interested in data-integration for modeling 
brain function1,8–10. The imaging  community, 
particularly human  neuroimaging, has recently 
renewed calls for data sharing, driven in part 
by gaps in what is currently  available with a 
single research center11,12. This  second call 
for data sharing emphasizes the  development 
of large aggregated data sets to increase 
 subpopulation sizes for  improving analytical 
potential of participant-level data13. There is 
a third call extending across  biomedicine in 
support of data sharing that shifts the focus 
from altruism and discovery to issues of 

Figure 1  Schematic illustration of long-tail data. Studies that have plotted data set size against the 
number of data sources reliably uncover a skewed distribution. Well-organized big science efforts 
featuring homogenous, well-organized data represent only a small proportion of the total data collected 
by scientists. A very large proportion of scientific data falls in the long-tail of the distribution, with 
numerous small independent research efforts yielding a rich variety of specialty research data sets. 
The extreme right portion of the long tail includes data that are unpublished; such as siloed databases, 
null findings, laboratory notes, animal care records, etc. These dark data hold a potential wealth of 
knowledge but are often inaccessible to the outside world.
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Données 
publiées 
dans un 
article

Données 
numériques
(historiques, 
sur un PC, …)

Données 
non 
numériques

Données
d’observations Données issues des

collections et archives

Données des 
plateformes 
locales

Données « orphelines », 
de longue traîne

Peu ou aucune facilité d’usage ou d’utilisation

Ø Augmentation des volumes de données
ØGestion et distribution à inventer pour une synergie d’utilisation 
ØImportance des aspects trans- et inter-disciplinaires pour une science décloisonnée

• Nouveaux produits de 
données des SNO

• Nouveaux types de 
données :
o Réseaux locaux ultra-

denses
o Réseaux citoyens
o Sites multi-instrumentés
o Données in silico

• ...
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L’INSU PROMOTEUR ET MOTEUR
POUR L’ÉCOSYSTÈME NATIONAL EN SDUE

Labos, SNO, 
OSU, 

IR / TGIR,
Données in 

silico

Data 
Stewardship

INSU
HPDA / HPC

UNIV, TIER-2, 3IA

• Organisation des structures opérationnelles
• Soutien au bon niveau en moyens et

compétences spécifiques
• Consolidation des pôles et plateformes

données et logiciels
• Emergence d’un pôle d'expertise national :

réseau métiers, association IT/CH dans une
logique projet, partages de temps sur
missions nationale…



INSU

www.cnrs.fr
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Merci pour votre attention !

www.insu.cnrs.fr


