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Connaissances relatives a la biodiversité (état, dynamiques, interactions, retro-actions...)
Communautés scientifiques tres hétérogenes, peu structurées => données dispersées, hétérogenes

Partenaires : 9 organismes, 10 Universités, FRB

Portage par le MNHN

Objectifs :

Développer, offrir et mettre en synergie :

- outils et services

- visant description, mise a disposition, validation, analyse
et réutilisation des données de biodiversité,

Fonder un cadre scientifique intégratif : temps long,
tous milieux, de la molécule aux anthroposystemes ;
pressions anthropiques)

Compléter le dispositif Syst. Terre-Environnement,
en lien étroit avec le SIB national porté par OFB/MTE

& Science ouverte
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Stratégie :
S’appuyer sur I'existant et favoriser :
- pérennité, interopérabilité, ouverture, réutilisation
- croisement de données biodiv / autres (climat, env...)
(sans se substituer aux porteurs de B de données)

Développer la description des jeux de données
(métadonnées, « quality data »)

Faire monter les communautés en compétence

S’inscrire dans le paysage complexe des infras
au niveau national, européen, international

% FAIR

Services :

Acces aux jeux de métadonnées-données
Services et outils associés

Aide a la bancarisation
Animation des communautés autour de Sci. ouverte
Stimulation des interactions producteurs/utilisateurs
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Services et données

* Type(s)
* Structuration/standardisation de la donnée
* Avecinférence de métadonnées
* Meétadonnées tres fines/détaillées
* Acces direct a des données ouvertes brutes
* Analyse/couplage de données hétérogenes sur infrastructure cloud / HPC /
distribuée via plateforme ET outils open sources et a fort degré « FAIR »

* Gestion des données
* Conseils sur entrepots de données les plus pertinents
e Approche « tout est métadonnée »
* maDMP (projet Equipex+)
* Data paper (projet FNSO 2019)

 Eléments d’ouverture

 TOUTES métadonnées et données ouvertes (uniqguement licence ouverte Etalab v2
compatible CC-BY 4.0)

* TOUS les scripts/outils/plateformes sous licence ouverte (GNU GPL/MIT/CECILL, ...)
* 160 codes ouverts pour les outils « Galaxy Ecology » (PNDB)
* Plus de 8000 accessibles via I’ « app store » Galaxy
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https://raw.githubusercontent.com/usegalaxy-eu/usegalaxy-eu-tools/master/ecology.yaml
https://toolshed.g2.bx.psu.edu/
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Information Content of Data and Metadata

Grenoble Alpes

nnées et métadonnées du PNDB

Positionnement PNDB

WILLIAM K. MICHENER ET AL, Ecological Applications
Vol. 7, No. 1

/Time of publication

Specific details about problems with individual items or
4 specific dates of collection are lost relatively rapidly

General details about data collection are lost

/ through time
Fic. 1. Example of the normal degradation

Retirement or career change in information content associated with data and
makes access by scientists

to "mental storage" difficult metadata over time (“‘information entropy’).
Accident may /V or unlikely Accidents or changes in storage technology
destroy data and (dashed line) may eliminate access to remaining
documentation

raw data and metadata at any time.

Death of investigator
and subsequent loss
of remaining records
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Données et métadonnées du PNDB

Positionnement PNDB

332 WILLIAM K. MICHENER ET AL. Ecological Applications
Vol, 7, No. |

/Hm of publication

Specific details abou! problems with Individual items or
¢ specific dates of collection are lost relatively rapidly

General details about data collection are lost

/ through time
Fia. 1. Example of the normal degradation

&
<
‘
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T
€
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g Retirement or career change in information content associated with data and
B :‘.:m‘fm; metadata over time (“information entropy’’)
E Accidont may /V or unfikely Accidents or changes in storage technology
-} destroy data and (dashed line) may climinate access to remaining
5 documentation raw data and metadata at any time,
5 NONGEOSPATIALMETADATA FOR THE ECOLOGICALSCIENCES,
8 Death of investigator )
2 \ and subsequent loss Michener et al. 1997
of remaining records
g \\ / February 1997 ECOLOGICAL METADATA 339
Time TABLE 2. Content of metadata (refer to classes in Table 1) associated with three levels of secondary data utilization.
Levels of secondary data utilization and
associated metadata content
Level II:
Level It searchable and Level III:
exchange with third party publishable and
Metadata descriptor classes expert colleague data reuse auditable
I. Data set descriptors X X X
II. Research origin descriptors X X
III. Data set status and accessibility X X
IV. Data structural descriptors X e, d : X
V. Supplemental descriptors Descrlptlon des variables x
u Provenance
@0
EN
MINISTERE
DE LUENSEIGNEMENT
SUPERIEUR
DE LA RECHEKCHE
ET DE L'INNOVATION

Pale Natinnal Friacd
de Données de Bindiversité e



UNIVERSITe =
FRANCHE-COMT&

gﬂrg

- S P o > e
uc “”'W"H"P g& université ""“N"‘N"NIES S‘?""J’-Z‘ e
“'“""-“A L de Lille PARIS-SACLAY RE o
Grencbie Atpes

s @cirad () i INETH INRAG/RD U SO

It Reshirens
1o Divwloppanact fcole Pratique
i des Hates Exudes

Données et métadonnées du PNDB

Data Table, Image, and Other Data Delails

Positionnement PNDB

4 sUies 2 daiivalions

B Entty pare Total_Aromatic_alkanes_EWS5.cev |_ \

1epy | 458
Dawnicad O 4 { ]
A i
FE Descipfion  Combined dataset from PAH, Alkane and Sample lables documenting sampses codectad
(B - after the Exxon Valdez oil spill in Pince William Sound, AK
ObectMare  Total_Aromatic_Alkanes_PWS csv

Unhne Distibition In

hipsicn datsone orgicniv2iresol ve/urm: uuid 44108« TE-400d-4dS8-b1b3-ThabiSel IFFe

FrrB

NONGEOSPATIALMETADATA FOR THE

Size  2RO10ZA byte )
tovel  praneavse ECOLOGICAL SCIENCES, wicheneretal 1997
et Format Number of Header Lines
L~
g m P"";'::::E:“" Inadequate mnV/ Good practice
Record Delimites ags
Positionnement — —
#xiih
Astribaite Crientation PNDB Soarchable and /
n archable al =
o third party reuse Minimal Good practice B xcessive
: A ]
Simple Text /
Field Delimeter —
. Exchange with Good p
expert colleague
MNumber Of Records. 12142
Low MEDIUM HIGH
{Froe format, ASCH, {Mixed format, partially {Fixed format, highly
narrative, or hard capy} i
executable,
tanguage-dependent}
Amount of structure
(Formalization, level of effort}
FIG. 3. Degree of metadata format/structure sufficient for three levels of projected secondary data utilization.
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dataset1l

tcological Matadatalan Francais Jacob, Genoscope, Evry, France ., CNRS, UMR 8030 Evry, France _, etal. 2019, Afncan nce
Colgsica Eladata Language population genomics dataset or title of the arficle - "The Rise and Fall of African Rice Cultivation
The Ecological MEtadata Languags has baen developped singe LT trom the werk of Mice - Since then, « 2 “ : g AR TR S i .
data Setz  has been develapped by the NCEAS (Natonal Center for Ecological Analyels and Synmiesis: and s mainty Revealed by Analysis of 246 New Genomes” umnode:METACAT_TEST. umn uuid-b0040386-ca77-4719-
accesudlo through the KNB (Xnowiecga Network for Bloowernty] nd Its 311 However, Y ataShARK oftors 3 Sfo-faaT r2437
Jocurm alon wection dedicated to EpeL.

— EML cedarr
articlel s - —— EMLV211 26K8 Download &
ws’m the Wizard to Create Tican_rice population_genomics_datase! orxml
protocoll
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Données et métadonnées du PNDB

Le paysage (méta)données via |’ Ecological Metadata Language Geoletwork

Mod /’ Sl externes
ode -

i 2 Métadonnées Datapackage
smgle Donnees + _ 4] g \\Infrastructures

@ - organismes
MetaSHARK

Dataverse
https://qgithub.com/earnaud/MetaShARK-v2

Metacat

L

MetaShARK

Welcome in MetaShARK

¢Backto search |  Home Search

Institut de Recherche pour le Developpement, UMR DIADE, France | SouthGreen Development
Platform, Agropolis Campus, Montpellier, France |, Africa Rice Center, Banin ., CEA, Institut de Biologie

39 citations @ & Downloads @ @ Views [ 0]
41 Copy Citation 3 Analyser les donnges = Edit [ Publish with DOl %

Flies m this datasel  Package resosrce map um uuid b7 H123-2207-4bl7-a0b8-21 227 dShclES

Mame Filz type Size Download All &

EML Assembly Line Semantics

https://ediorg.github.io/EMLassemblyline/index.html en rICh ment

Metadata

(i B

CEDAR R package for API linking in an R interface. passeporl_data_F1.csv Moo lesticsy 15 KB Download &

@ M|

https://github.com/earnaud/cedarr

passeport data F2.csv Moreinfo fexticsy 17 KB Download &

Portail de données métadonnées :
https://openstack-192-168-100-101.genouest.org/metacatui
http://data.test.pndb.fr/data https://data.pndb.fr/data
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https://github.com/earnaud/MetaShARK-v2
https://ediorg.github.io/EMLassemblyline/index.html
https://openstack-192-168-100-101.genouest.org/metacatui
http://data.test.pndb.fr/data
https://data.pndb.fr/data
https://github.com/earnaud/cedarr
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Données et métadonnées du PNDB

Le paysage (méta)données via |’ Ecological Metadata Language

Mode

batch

dataset1l

dataset2

scriptl

articlel

protocoll

S
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Données
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OAI-PMH harvesting

OFB MaroParisTech umlo *

Métadonnées enrichies unifiées mmmmm) “Datapackage

Primary variables description
Semantic enrichment

& PAC

OAIPMH)

S| externes
- Infrastructures
- organismes

Dataverse
GeoNetwork

Dublin
~— core,
15019115,
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Liberté

Egalitt

Fraseraite

MetaSNAKE

APl MetaSHARK ? @

https://qgithub.com/earnaud/MetaShARK-v2

Métadonnées
initiales
hétérogenes
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Dataverse
GeoNetwork

Feedback ?

Via EML

Metacat
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tBacktosearch | Home ! Search  Mstadats

Institut de Recherche pour le Developpement, UMR DIADE, France | SouthGreen Development
Platform, Agropolis Campus, Montpelliar, France |, Africa Rice Center, Banin , CEA, Institut de Biologie
Francais Jacob, Genoscope, Evry, France ., CNRS, UMR 8030 Evry, France _, etal. 2019, Afncan nce
population genomics dataset or title of the arficle - "The Rise and Fall of African Rice Cultivation
Revealed by Analysis of 246 New Genomes” umnode:METACAT _TEST. urn uwid b0040380-raZ7-4719-
Sifa-fe7A5bc2432

%9 Citations

O O povnicads @ @ Views [ 0]

O Analyser les données = Edit (& Publish with DOl W

Flies m this datasel  Package resosrce map um uuid b7 H123-2207-4bl7-a0b8-21 227 dShclES

1 Copy Citation

5 MName Filz type Size Download All &
1 ta
B e ) ] EMLVZ11 26K8 Download &
African_nce population_genomics_dalasel orxml
23] passeporl_dala Flosv More info lextcsy 15 KB Download &
ﬁ passeport data F2.csv More info texticsy 17 KB Download &

Portail de données métadonnées :
https://openstack-192-168-100-101.genouest.org/metacatui

http://data.test.pndb.fr/data https://data.pndb.fr/data
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https://github.com/earnaud/MetaShARK-v2
https://openstack-192-168-100-101.genouest.org/metacatui
http://data.test.pndb.fr/data
https://data.pndb.fr/data
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Standardisation par la métadonnée vs par un

standard de données

* Pour faciliter I'acces aux données brutes par tous types
d’acteurs

* Les participants aux atlas de la biodiversite communale n'ont
pas acces a la donnée, ou que une partie filtree apres passage
par Sl d’association puis Sl politique publique

* Pour faciliter le calcul d’indicateurs de Biodiversité

* On ne peut pas se contenter de données d'occurrence ou de
présence seule pour les calculs d’indicateurs a I'echelle des
communautés ou écosystemes

* Probleme du fait que un standard de données peut obliger
a contraindre / modifier le sens d’une variable primaire

* Pour certaines données de recherche notamment, il faut
rentrer dans le cadre méme si la correspondance est pas

parfaite
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Volet analyse

Le paysage analyse via Github, Conda, Containers, Cloud et Galaxy

RStudio
/ Autres plateformes

. _ T
Codes + dépendances Containers D4science

N

Jupyter Notebook

laxy / Ecology ateur ~ | - B8

données Workflow Visualize ~ Données partagées ¥ Aide ~

Fraerainé

Teok i Machi i lles (local loud
w s o S ; ; ; Y achines virtuelles (local ou clou
L b Y ¥ Favorite & Versions * Options
search tools (x] specialization group (Galaxy Version 0.0.1) Rechercher des données 00 G a I a x
Compute GLM on community data ~  Yearly variation dataset imported: PAMPA NS- v
Compute 2 GLM of your choice on B IS | 5 G- Resuts from your popuistion snahysisondsts 1.~ | (Rl B RIS morhun o s
community data 20 shown, 1 hidden Toots 5o c Histry c+mo
Compute GLM on population data Qutput from the "Estimate temporal population evoution by species’ tool. T o®e -] Rictasiher sos ek o
Compute a GLM of your choice on Global tendencies dataset ’ ::::mwm“ — T.wmnw
opulation data E i s
Pop! O @ ©3 16 GLM - Results from your population analysisondatal.. ~ & @B ~ e ‘
Calculate presence absence table 20: Report @ 4 x i et / I e, e X 7
calculate presence absence table from Qutput from the "Estimate temporal population evoution by species’ tool. Jain, Subtract and Group e
: 19: Create a plot from GLM dat X ‘
observation data 1o il DA - 7
Species file a on data 15, data 9, and data AR, = MIEE“ O‘
Gl :ummufuty metms O © 0[O  16GLM-Results from your population analysisondata1.. ~ & B 16 e i - L ue . '
calculate community metrics from istwith 1. Assembly > Niommondiat @2 X
a list with 1 item A Y, v P e
abundance data Input species tabular file, with 5 columns (species ID, species name, species scientific name, RAD.seq i TImeN ‘ e st L 7 %
Create a plot from GLM data as specialization status). 18: Your analysis rating @ & X T 4 o
Gime = s
temporal trend Specify advanced parameters :h n datail> and date Mothur by St n S X
Temporal trend indicator using R g s - e
GImmTMB or GAM models 17: Simple statisticsone @ & X
Estimate temporal population Email notification hosen variables on data £
evolution by specialization group vas r 15 and data 5 Tools Complats EBV workflow sxampla from GBI data P EF O Deils |
i o o et A s et
Estimate temporal population o . 16: GLM - Results from @ & X s
PR . Send an email notification when the job completes, 2 = Inputs it notiBcstion
evolution by species your population analysi Get Data
S
Filter species with rare and low - sondata 15and data 9 ::’::::::TM
abundances Text Monipalation g Sl
15: Regex Find And Repl & & X T : 1= 23|
Model temporal trend with a simple . . . ) ace on data 14 i oo mowed )
liner ramrascinn ¥ STOC Estimate species population evolution X ot fors =
£ 3 FASTATFASTQ: [P
FASTQ Qualty Control . et s © | Cacdinas o ot »
Aavinbly e
i tlast :
— Ogrinfo
Metagenomic Analysic 7
aime
=) o [#
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Volet analyse
RStudio

Le paysage analyse via Github, Conda, Containers, Cloud et Galaxy // Autres plateformes

Cod + dépend & Contai _ Dascience
odes épendances ontainers
a p \\

N— ‘ Jupyter Notebook

aw— Machines virtuelles (local ou cloud)
TR Galaxy

= Galaxy / Ecology l [® P T R e "I "I .. 'gg

Tools 70 4 Hnatminians Sainas Eidasd auaniel oliant-s vinnianssinn: SaunelURNE 15 c+mo

Z Jupyter spectrogram s
Fle  Edt  View set  Cell  Kemnel
B + % @B 4 ¥ M W C Mrkdown i @ Celffoolbar

Simple spectral analysis

A0 Susvaton of e Disceeie Fourar Tanstorm

TN

L.
2

|
\
\
‘\

, i TS du RStudio
du Jupyter Notebook

cap 9F

@ geoExploreR =

4 2 |

Change Base Msp
— yvar

Dataset

var
Color var
Color pate

Module: Galaxy History User

‘Select from your Galaxy History User csv file
sire

S

EN

MINISTERE

DE LENSEIGNEMENT
SUPERIEUR,

DE LA RECHERCHE

E ET DE L'INNOVATION

Pale Natinnal i
de Daon Bl




Volet analyse

A'gr()l arvi=Tech

* l "', u té
u-\«m.-uA d;lLlll I @
Grenoble Alpes

£cole Pratique
des Hautes Exdes

Testez la plateforme d’analyse / couplage de données du PNDB https://ecology.usegalaxy.eu/

<€ C @ ecology.usegalaxy.ey;

Galaxy / Ecology l Analyse de données

Tools
search tools

Inputs

Get Data

Collection Operations

GENERAL TEXT TOOLS

Text Manipulation

Filter and Sort

Join, Subtract and Group

Convert Formats

FASTA/FASTQ

FASTQ Quality Control

Assembly
NCBI Blast
RAD-seq

Metagenomic Analysis

Qiime

Codes sources : https://github.com/65M0O/Galaxy-E
https://github.com/galaxyecology/tools-ecology

Pale Natinnal

de Données de Bindivers:

Galaxy / Ecology

Tools w &

IS Lata Handling pr
Animal Detection on Acoustic
Recordings

STATISTICS AND VISUALISATION

Statistics

Graph/Display Data

MISCELLANEOUS TOOLS am

Evolution

Motif Tools x H

Test Tools 0000w

Regional Variation

Complete EBV workflow example from GBIF data
(<]

d input file

# RStudio @I x
jupyter_notebook (ipynbik ©

vol= 100% |+
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History cHDw
treat biodiversity data & tuto GBIF

data handling

23 shown, 16 deleted

395.98 MB “o®

20: Species occurences. LW SRPN

-mw(ﬂlw.v‘ﬁl wr sorsonne  UNIVERSITe =
RENNES UNIVERSITE  FRANCHE-COMT&

e

13: data 2.GeoJSON @R
SOON| ¢ 5 C @ ecologrusegalaryen/workdiows/ist % a
format: g
al lo| i -
Warning 1 $alaxy /Eplopy - I “ I l I ] '
record 102 -
.. Tools w & Histol CH+ODH
warning wi Your workflows search for workfiow * = i
search tools Rechercher des données [x]
Get Data Show EBV workflow example from
. . GBIF dat;
Collection Operations 2ot tools e
Name Tags Steps Published panel 11 shown
GENERAL TEXT TOOLS
~
Text Manipulation GBIF data Quality check and fitering | REBVuseableX 1n N 1.98 M8 A 2
workflow Oct-2019 sEsvready X
Join, Subtract and Group 11: data 9.GeoJSON ®Lx
Filter and Sort = 1" Ne
GBIF data Quaity check and fitering | _
Convert Formats workdiow Jul-2019
FASTA/FASTQ e 0 No
FASTQ Quality Control
Assembh Workfiow constructed from history 12 N
SSemOY, ‘Machine fearming test: dassification and. +
RAD-seq tegression’
Metagenomic Analysis Regionsl GAM workllow = 10 Ye
NCBI Blast =
Qiime Workflow constructed from history: AR
@ “imported: test vigie-chiro Yves Bas'  ~
7: Filter on data 6
Mothur (imported from uploaded file) ': ik ®s5x
. Tutoriels : https://training.galaxyproject.org/
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Standardisation des codes sources par

conda/container/Galaxy
* Pour faciliter la deéfinition de dependances via un seul
systeme

* Conda est utilisable pour tous les langages de
programmation

* Pour faciliter le déploiement sur tous types
d’architectures matérielles et logicielles

* Les technologies de containerisation facilite le
deploiement sur infrastructures de calcul. Le
deplm?ment sous Windows reste une difficulté tout de
méme!

* Pour un haut degré d’ accessibilité, transparence, et
reproductibilité

* Une plateforme web orientée workflow et collaboration
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Vision intégrée (actuelle ;) ) —
Analytical history
~
Plan de Gestion des Données Infrastructure % e e o
VO - Stockage g ‘?f;“fm‘fj_ ’
V1 - Calcul o ot
V2 - Standards ,..:,": -

Proposition d’outils et services appropriés / dimensionnés

Analysis workflow
Creation of Data Standards from files + Metadata \

A2 GBIF

DwC format

EBV workflow

raw data

raw data

&/or Analysis tools
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Vision intégrée préliminaire

Data -> Analysis

v o

< Back to search Home: Search | Meladata

Lorraine Coche, Ele Amaud, Bouveret Laurent. Bomam Dawd, Enc Foulguier, et al. 2021, Kakila database of marine mammal observation data around the French archipelago of Guadeloupe in the AGOA sanctuary - French Antilles.
umnode PNDBE_METACAT PRODUCTION doi:10.48502/8bb5-pkas

9 Citations [ 0] & powniozds @D ® Views [ o] (% Copy Citation [ Analyze v
RStudic

Files in this dataset Package. Uinuuld be50a625 o7 4od5-bibe SabET 14 a2 Jupyter Notebook

" Galaxy for ECOlogy. g
. o joe |

B WMetadata: Hakila database of maring mammal observation data in the AGOA sanctuary - French Antilles xmi EMLv2.2.0 140 KB Download &
H BOD Kakila_v2_20210420 obsenvateurtsy More info lexticey 11 KB Download &
B BOD_Kakila_v2_20710420_observabon tsv Mora info texiitsy 153 KB Downinad &
f2=2] BOD_Kakila_v2 20210420 sorhe tay Mare info texticay 17 KB Download &
» Show 5 more items in this data et
General

geographical aistribrnon R i)

Annotations € is anout Jany FAREELLTE marne mammals [Pl k: ol Species gistbunion P Bﬁmn PRl Foological stockiaking [EGRENE VT Natural arca [

Is about

Identifier | doi 10.48502/8bbI-pkE5

Abstract | Database coliecied as part of the Lonaine Coche master's 2 intemship "Inventory and structuring of marine mammal cbeervaiion dats around Guadeloups” in 2020 {Masler Tropical marine ecosyslems ai the University of the Anlilles) This database centralizes and
namonizes the data coliected by e team of he Agoa Sanctuary (AIre Marine Protégée), the OMMAS (Observatory of Marme Mammals of the Guadeioupe Archipeiage), ihe NFO BREACH, and whale-watching companies C&tacés Caraibes. Guadeloupe Evasion
Decouverie et Aventures Marines.
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Vision intégrée préliminaire

Analysis <- Data

Typ= to Search

Mlztional Human Genome Research Institute (NHGRI

i Sontinel-3 European Commission’s Copernicus Earth Observation Programme.
Sentinel-3 is a poler orbiting satellits that completes 14 orbiis of the
Earth a day.

8 Sentinel-5F Level 2 Qbservations fram the Sentingl-5 Precursor sateliite of the
Copernicus Earth Observation Programme. It contains = polar
arbiting sateliite that completes 14 orbits of the Earth 3 day.

W Coupied Mods! The soeth prase of global coupled ocesn-atmosphers genseral
Intercomparison Project & circulstion mode! encemble

I CMIFG GCMs downscaled High-resolution histancal and future dimate simulztions from 1580-
using WRF 2100

BB GEIF Eurcpean region public  The Global Biodiversity Information Facility is an interpaticnal
datasets network and data infrastruchure aimed at providing snyons,
anywhers open access 1o dats about all types of life on Earth,

I NOAE Global Forecast Systemn  The Global Forscast System (GFS) is a weather forecast mode!

{GFS) produced by the National Centers for Environmental Prediction
[NCEF),

I NORA Unified Forecast System  The Unified Forecast System Subseazonal to Seasonal prototype 5

Subseasonal to Seasonal (UFS-525p5] dataset is reforecast data from the UFS atmosphere-

Prototype 5 crean

Cancel n
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Vision intégrée préeliminaire
Analysis = Data

Uri

exact = = =

location Filter nodes

Label @
exact = = =

ntry 1

AveExpr o rm

subcel|ular Locaton Note

.Diﬁ'elent'ral Expression s PValue

= o Isoform i

adj.PVal

nama

https://training.galaxyproject.org/training-material/topics/transcriptomics/tutorials/rna-seq-analysis-with-askomics-it/tutorial.html
Relation

ifferential Expression o pene  mcludedin % GTLm
On the same

B same raferance

Same strand
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