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FAIRness in biodiversity concept

- Findable: Detailed metadata; descriptive information about the data and registering datasets in
public repositories with search functionalities. Such as species base, area base, habitat base
etc.

That facilitates findability of the data both human and computers.

« Accessible: Using open data formats whenever possible, and providing clear instructions on
how to access and download the data . Moreover data should be stored -long term- so it could
be easily accessed

« Interoperable: Biodiversity data comes from diverse sources, using different methods and
formats. Interoperability ensures that data from various studies can be integrated and
compared. Using standardized vocabularies, units, and data structures guaranty
interoperabllity.

- Reusable: Data should be usable in new research. This means providing comprehensive
documentation about the data collection process, using standard methods, units and also
having appropriate licence .
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(Meta)data harmonisation

e Data harmonisation is the process of bringing together data from
various sources and transforming them into a consistent format.

e Metadata harmonisation ensures the descriptive information (metadata)
about the data is consistent across different sources. The aim of
metadata harmonisation is creating a universal instruction manual for
biodiversity data.
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Data harmonisation

e Unifying formats
e Resolving incoherency

e Creating a Standardize
Observations Structure

Literature

Standard

Harmonisation Structure
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L'elenco delle cavita prospettate e della chirotterofauna rinvenuta e in Appendice.

1. Evidenze pregresse

Sono state raccolte 241 segnalazioni, di cui 187 inequivocabili. Sulla base di queste

in Puglia sono segnalate 18 specie (Tab. 1).

Specie (nome comune, nome scientifico)

Ferro di cavallo maggiore, Rhinolophus
ferrumequinum

Ferro di cavallo minore, Rhinolophus hipposideros
Ferro di cavallo Euriale, Rhinolophus euryale
Ferro di cavallo di Mehély, Rhinolophus mehely
Serotino comune, Epseticus serotinus

Pipistrello di Savi, Hypsugo savii

Miniottero, Miniopterus schreibersi

Vespertilio di Capaccini, Myotis capaccini
Vespertilio di Daubenton, Myotis daubentoni
Vespertilio smarginato, Myotis emarginatus
Vespertilio maggiore/minore, Myotis myotis/blythii1
Nottola di Leisler, Nyctalus leisleri

Nottola comune, Nyctalus noctula

Pipistrello albolimbato, Pipistrefius kuhlii
Pipistrello nano/pigmeo, Pipistrellus
pipistrellus/pygmaeus

Orecchione bruno/grigio, Plecotus auritus/austriacusi

Molosso di Cestoni, Tadarida teniotis

Tabella 1. Check-list, status legale (Convenzione di Berna, Convenzione di Bonn, Direttiva Habitat) e minaccia
di Chirotteri. Legenda: Berna 2. Allegate 2 della Convenzione di Berna; Bonn 2: Allegato 2 della Convenzicne di Bonn; Habitat 2: Allegato
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Data harmonisation: Creating a standard structure
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1 yCode stateProvi ocation | Municipa  verbatimlocality locality verbatimldentification phylum class order family genericNam  air pollution feces  irganismQuantity [ D et a i I e d
2 darwin core darwin core darwin¢ darwin darwin core darwin core darwincore darwincore darwincore darwincore darwincore darwincore NALT Core NALT Core darwin core
4 T Puglia S BA Grotta della Putignano Chiroptera sp Chordata Mammalia Chiroptera 2 N A h I
5 T Puglia 8 BA Grotte diCastellana  Castellana Grotte  Myoftis blithyii Chordata Mammalia Chiroptera Vespertilionidae Myoftis 4 N B g eo g ra p I Ca
6 IT Puglia 8 BA Grotte diCastellana  Castellana Grotte Myotis capaccinii Chordata Mammalia Chiroptera Vespertilionidae Myotis 4 N B
7 IT Puglia 8 BA Grotte diCastellana  Castellana Grotte Myotis blithyii Chordata Mammalia Chiroptera Vespertilionidae Myotis 4 N B 1 f 1
8 T Puglia 8 BA Grotte diCastellana  Castellana Grotte Rhinolophus euryale Chordata Mammalia Chiroptera Rhinolophidae Rhinolophus 4 N B I n 0 rm at I O n
9 T Puglia 16 BA Grave  SantaLucia Monopoli Rhinolophus Chordata Mammalia Chiroptera Rhinolophidae Rhinolophus 4 T A
10 IT Puglia 18 BA Grotta di Cristo Cassano delle Murge Myotis myotis/blithyi Chordata Mammalia Chiroptera Vespertilionidae Myotis 1 T c I: P D H I d
1 T Puglia 18 BA Grotta di Cristo Cassano delle Murge Rhinolophus Chordata Mammalia Chiroptera Rhinolophidae Rhinolophus 1 T C etal e
12 IT Puglia 18 BA Grotta di Cristo Cassano delle Murge Rhinolophus hipposideros Chordata Mammalia Chiroptera Rhinolophidae Rhinolophus 1 T C
13 IT Puglia 23 BAT Pozz0 naturale presso Spinazzola nd. Chordata Mammalia Chiroptera 4 N A H
14 T Puglia 25 BA Pulo di Altamura Altamura Rhinolophus Chordata Mammalia Chiroptera Rhinolophidae Rhinolophus 2 N B taxo n O m I C
15 IT Puglia 27 BA Pulo di Molfetta Molfetta nd. Chordata Mammalia Chiroptera n.d. nd. 4 N A
16 IT Puglia 30 BAT Grotta di S.Michel Minervino Murge  Rhinolophus euryale Chordata Mammalia Chiroptera Rhinolophidae Rhinolophus n.a N A . .
17 IT Puglia 31 BA Grave di Faraualla Gravina in Puglia Myotis blythii Chordata Mammalia Chiroptera Vespertilionidae Myoftis 2 N B I n fo rm at I O n
18 T Puglia 31 BA Grave di Faraualla Gravina inPuglia Myotis myotis Chordata Mammalia Chiroptera Vespertilionidae Myotis 2 N B
19 IT Puglia 38 BA Grotta di Acquaviva delle Fonti n.d. Chordata Mammalia Chiroptera n.d. nd. 1 N A . .
20 IT Puglia 77 BA Grotta della Masse Conversano Miniopterus schreibersii  Chordata Mammalia Chiroptera Miniopteridae Miniopterus 1 N B . Detal I ed Sa m p I I n g
21 T Puglia 77 BA Grotta della Masse Conversano Rhinolophus euryale Chordata Mammalia Chiroptera Rhinolophidae Rhinolophus 1 N B
2 T Puglia 77 BA Grotta della Masse Conversano Rhinolophus Chordata Mammalia Chiroptera Rhinolophidae Rhinolophus 1 N B L L]
23 IT Puglia 113 LE Grotta Grande di Gagliano del Rhinolophus Chordata Mammalia Chiroptera Rhinolophidae Rhinolophus 1 P C fl n d I n g S
24 IT Puglia 113 LE Grotta Grande di Gagliano del Miniopterus schreibersi Chordata Mammalia Chiroptera Miniopteridae Miniopterus 1 P (o
25 T Puglia 152 LE Grotta della Otranto Miniopterus schreibersii Chordata Mammalia Chiroptera Miniopteridae Miniopterus p ¥ N E
2% T Puglia 152 LE Grotta della Otranto Rhinolophus Chordata Mammalia Chiroptera Rhinolophidae Rhinolophus 1 N E
27 IT Puglia 201 FG Grotta di San Marco Rhinolophus euryale Chordata Mammalia Chiroptera Rhinolophidae Rhinolophus 4 N (3
28 T Puglia 201 FG Grotta di San Marco Rhinolophus Chordata Mammalia Chiroptera Rhinolophidae Rhinolophus 4 N C
2 IT Puglia 209 FG Grotta Campana Mattinata nd. Chordata Mammalia Chiroptera n.d. nd. 4 N A
30 IT Puglia 265 FG Grotta Occhiopinto Manfredonia Rhinolophus Chordata Mammalia Chiroptera Rhinolophidae Rhinolophus 2 N E
A T Puglia 265 FG Grotta Occhiopinto Manfredonia Rhinolophus hipposideros Chordata Mammalia Chiroptera Rhinolophidae Rhinolophus 2 N E
32 IT Puglia 265 FG Grotta Occhiopinto Manfredonia Myotis myotis Chordata Mammalia Chiroptera Vespertilionidae Myotis 2 N E
3 IT Puglia 265 FG Grotta Occhiopinto Manfredonia Miniopterus schreibersi Chordata Mammalia Chiroptera Miniopteridae Miniopterus 2 N E
34 IT Puglia 266 FG Complesso Scaloria (2€ Manfredonia nd. Chordata Mammalia Chiroptera n.d. nd. 2 ™M A
35 IT Puglia 276 FG Grava di San Giovanni Myotis blythii, Myotis Chordata Mammalia Chiroptera Vespertilionidae Myotis v’ 4 D
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Data harmonisation focuses on bringing the
data itself into a consistent format, while
metadata harmonisation specifically tackles _ .
ensuring the descriptive information Darwin Core List of Terms
(metadata) about the data is consistent
across different sources .

§: x> Darwin Core

Title On this page

Darwin Core List of Terms

L 1 Introduction (Informative)
Date version issued

2023-09-18

1.1 Status of the content of this document

e Using standardised vocabularies:

Date created

Darwin Core (DwC) is a widely used —
vocabulary for sharing information on U ity s

biodiversity.
e Standard meta(data) structure
e Shared definition for describing the

(meta)data rcpascomenty e oy T dessment o l e

Contributors

Latest version

http://rs.tdwg.org/dwc/doc/list/

Previous version
http://rs.tdwg.org/dwc/doc/list/2023-09-13

Abstract

John Wieczorek (VertNet), Peter Desmet (Instituut voor Natuur- en Bosonderzoek (INBQ)), Steve Baskauf (Vanderbilt

biodiversa+ https://dwc.tdwg.org/terms/
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https://dwc.tdwg.org/terms/

End Date

IS LI UL UL, LR I

time period.

1

Taxonomic Coverage

0..e=

Yes

Taxon Rank Name

The name of the taxonomic rank for which
the Taxon rank value is provided (e.g.,
kingdom, class, order, family, genus, etc.).

Phylum, Class, Order
JFamily , Genus , Species

Taxon Rank Value

The taxonomic rank name being described
(e.g., Acer).

Common Name

Specification of applicable common names
(e.g., insects, vertebrate, grasses, etc.).

Reptilia

Amphibia

Taxon ID

The identifier for this taxon from an
authority, such as ITIS (https://www.itis.gov)
or USDA Plant Database
(https://plants.usda.gov).

https://wwww.itis.gov/servl

hitps:/fwww.it

et/SingleRpt/SingleRpt?se

is.gov/serviet/

arch_topic=TSN&search_v

SingleRpt/Singl

alue=173747#null

eRpt#null

License Information

Intellectual Rights

Intellectual property rights regarding usage
and licensing of the resource. E.g., This data

package is released to the “public domain”
under Creative Commons CC0 1.0 “No
Rights Reserved” (see:
https://creativecommons.org/publicdomain

/zero/1.0/).

LifeWatch Metadata

License Name

The official name of the license applied to
the data and metadata described in this
metadata record. The name should match
the name of a well-known license from the
SPDX license vocabulary or a similar
persistent vocabulary.

1

Yes

-1 - R Fa [ i . i

I “
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(Meta)data harmonisation and FAIR (interoperability)

Interoperable data means it can be integrated with different
datasets, application and workflows.

It has different layers as

Organisational: Governance, policies

Legal: Licences, copyright, data protection

Technical: Infrastructure, services, technologies
Semantic: Community standards, ontologies & metadata

European Biodiversity Partnership



Towards interoperability

Data interoperability

Implies semantic interoperability, which ensures that the precise format
and meaning of exchanged data and information is preserved and
understood throughout exchanges between parties.

b|0d ive rsQ+ https://joinup.ec.europa.eu/collection/nifo-national-interoperability-framework-observatory/glossary/term/semantic-interoperability
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https://joinup.ec.europa.eu/collection/nifo-national-interoperability-framework-observatory/glossary/term/semantic-interoperability

Semantic interoperability: problems

e | ack of common explicit definitions

Among different vocabularies there are different definitions about the same concepts.

e | ack of common semantic artefacts across communities

More than 540 semantic artefacts were found with numerous overlapping in topics. A great

number were created ad hoc for projects and never “connected” to the existing semantic
artefacts, impeding interoperability.

e | ack of expertise and skills related to semantics

Negatively influences the use of common definitions.

biodiversa+ hitps://data.europa.eu/doi/10.2777/620649
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https://data.europa.eu/doi/10.2777/620649

Data and semantic interoperability: recommendations

e (Clear and precise definitions for the concepts

Use of commonly agreed vocabularies to allow an easier data exchange and integration.

e Thoroughly document your data

What, Who, Where, When, How to not lose information and allow the reuse of data.

biodiversa+ https://data.europa.eu/doi/10.2777/620649
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Agenda

Institut fiir Angewandte Informatik

Why. ... do we need Semantic technologies?
Ambiguity of Natural Language
Keywords vs Concepts

What ... are terminologies? ... terminologies do we need?
Terminology?
Terminologies for Semantic Search
Terminologies for Metadata Harmonization
Terminologies for Data Interoperability

How " ... do we use terminologies?
Semantic Services for Biodiversity
Requirements on a Terminology Service
Ongoing Work

Biodiversa+ Capacity building workshop on Darwin Core standard, 7th of June 2024
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Entrez PubMed Nucleotide F'FIZItEII'I Genome

as | complete name

> Different Adonisblue Display | 3 levels using filter: [none w .|
words for the RS B e ® orosoten Lysandra bellargus

Abgesichert QO  Alle [ r [ Videos [ED Nachric

same concept Taxonomy ID: 138070 (for references in articles please use NCBIL:txid138070)

L] Deutschland Ab cherte Suche: mo e current natmne
‘ Lysandra bellargus (Rottemburg. 1775)
|ba5ion}rm: Papilio bellargus Rottemburg_ 1775

(Synonymy)

s’ § e e ' , |h{m:mtypi:: synonym: Polyommatus bellargus

_,gf hsl o : % o 3 Genbank common name: Adonis blue
1024 = 768

\ § J % LY
Adonls Blue Ac }/(\'1 M % . / | “',;’ NCB:F SBPI;iEST name: butterflies

butterfly-conservation.orq do 41024 % 768 -
»7 m Lysandra bellargus  Polyommatu... Lysandra bell % G‘f?ﬂ&tlc N . Transl_atmn table 1 fgtaﬂdatd} _
% ¥ flickrcom fotocommunity M Mitochondrial genetic code: Translation table 5 (Invertebrate
AN Photo de Polyommatus bellarg “ﬂﬂchﬂﬂdﬂiﬂl]

quelestcetanimal-lagalerie.com
Other names:

— heterotypic synonym
Lysandra belargus

R _ 1695 %1 S / .. o0 ‘ — commeon name(s)
Adonls Blue - Durlston | Dorset Butterfile ; e | >

dorsetbutterfiies.com - «-'1\ SRR X v e I /. % Adonis blue butterfly

AT ) S - ‘1 A y
/ \) : Lysandra bellargus - Ecologla, Taxono. Lysandra b / \ 1200 x 800 764 % 962 765 x 768 L3 - 1200 x 800
e ‘ y naturdata.com orelna.orq - -

Polyommatus bellargus Blduling (Polyom... Photo #10160: Polyo... Polyommatus bellargus
butterfliesoffrance.com fotocommunity.de Insecta.pro butterflilesoffrance.com
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Why- Ambiguity of Natural Language BIODIVERSITY

% ChEBI =
> Sa me Word @ mercury Examples: iron®. InChl=15/CH40/c1-2/h2H,1H3, Advanced

caffeine D

for different
concepts
(Polysemy)

Q Alle (4 Bilder [ Videos Nachrichten Home | Advanced Search | Browse | Documentation - Download E—I—Di'_‘ﬂs é,&.b-:ut ChEBI

. & Contact us ;| -d@ Submit
Deutschland ¥  Abgesicherte Suche: moderat ¥  Irgent

ChEBI = Main

CHEBI:16170 - mercury(0)

Main ChEBI Ontology Automatic Xrefs Reactions Pathways
e ChEBI Mame mercury(0)
#2147 x 2147 551200 x 1200
ChEBI ID CHEBI:16170
Mercury Fact Sheet Planet Mercury, explained Flle:Merc
nssdc.gsfc.nasa.qov nationalgeographic.com en.wikiped Definition Elemental mercury of oxidation state
zero.

Roles Classification

neurotoxin
Biological Role(s): i i i :
9 Dlefs) A poison that interferes with the functions of the nervous system.

p ™
Y - r‘-.

803 x 767 589 x 551 " 550 x 366
Mercury Element Facts Mercurlo Planeta Espac...  Mercury APOD: 2001 November 2... Mercury (element) | Facts About All

I nf AI“ sclencestruck com pixabay.com cronodon.com apod.nasa.qov factspage.blogspot.com .
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Why- Keywords vs Concepts

apis |

v, apis mellifica

Western honey bee
: Overview ( Lower classifications /,l Diet Characteristics
Insect E

Lower classifications About Meaning

The western honey bee or European honey bee is the (Sema ntiCS) iS

most common of the 7—12 species of honey bees

worldwide. The genus name Apis is Latin for "bee"”, and expressed with the
mellifera is the Latin for "honey-bearing” or "honey
carrying”, referring to the species' production of honey hel p Of knOWIedge
East African [talian bee Carniolan European dark Buckfast bee Caucasian ia re resentation
lowland hone. honey bee bee honey bee p

Scientific name: Apis mellifera (Terminologies)
Lifespan: 30 — 60 days (Female, Worker, In Spring. In
Fall), 21 — 32 days (Male, In Spring, In Summer, Drones)

Class: Insecia

PP Family: Apidae
Apis mellifera Cape honey Apis mellifera Russian honey Apis mellifera Apis mellifera
adansoni bee iberiensis bee cecropia macedonica

Order: Hymeno

Domain: Eukaryota

'A'
%ﬂ::“g I!]Qt!:ﬁrlmgewandteInfmmank Biodiversa+ Capacity building workshop on Darwin Core standard, 7th of June 2024 Slide 5
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What is a Terminology? N ODIVERSITY

nformal formal
- +
Controlled
Vocabulary Glossary Taxonomy Thesaurus Ontology
List of terms List of terms + List of terms Controlled vocabulary Formal representation of a
organised in a connected via set of concepts and the
of between terms relationships between
their meaning structure (e.g. “narrower/broader”, them using
. “related term”, “synonym”)
ofbis s
s AMMOD IOCBird List
RecordBasis B -uoVoc ChEBI
Absence Observation = Aves = : i % mercury molecular entit
- DrawingOrPhotograph & ACCIPITRIFORMES fhvg'cil.ew'r.o”mentt 5 elemantal mercury
Earth Science Specimeﬂ o aqua LSl LU - mercurv cation
. Fossil @ QOTIDIFORMES + atmosphere mercury(0)
-~ Human Observation = PASSERIFORMES = biosphere
. Literature - @ Acanthisittidae biodiversity Preferred Name  mercury(0)
- Living Specimen - | ¥ Acanthizidae mercury
Machine Observation & Thraupidae broader  biosphere [ Hg
- N - & Ani . :
r-«1u|timedrija0bject @ ’;‘;‘fgﬁ; athus animal resources [4' Synonyms mercury(0)
OtherSpecimen o . Elemental mercury
. Preserved Specimen . & Nesospiza related plant resources [&' metallic mercury
.. Unknown i | = Nesosniza acunhae ) Mercury
. . Nesospiza questi protected species [ Hg(0)
Nesospiza wilkinsi monoisotopicmass  201.97064
subClassOf elemental mercury &

InfAl
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What Terminologies for Semantic Search

Do butterflies occur in
calcareous grassland?
How does agriculture affect the
ground water composition?

Is there data on the influence
of geographic elevation on the
growth rate of Zea mays? ....

Catalogue g

ORGANISM ENVIRONMENT PROCESS METHOD

% @ |:||:||:| @ i
LOCATION QUALITY & ANATOMICAL MATERIAL &

PHENOTYPE ENTITY SUBSTANCE E BI

- GeoNames

‘o', L. Flanteuma

F. Loffler, C. Pfaff, N. Karam, D. Fichtmdller, F. Klan: What do Biodiversity Scholars Search for? Identifying High-Level Entities for Biological Metadata. S4BioDiv@ISWC 2017

InfAl

institut for Angewandte Informatik Biodiversa+ Capacity building workshop on Darwin Core standard, 7th of June 2024 Slide 7




C

"http://rs.tdwg.org/abcd/terms/name": [
{
"@value": "Botanic Garden and Botanical Museum Berlin-Dahlem"
}
])
"http://rs.tdwg.org/abcd/terms/abbreviation”: [
{
"@value":

}

"BGBM"

]J
"@type":
[abcd/terms/Organization”

wg.org

t@id=: “https//
"http://rs.tdwg.org/abcd/terms/hasContact”:
{
"@id": "http://www.bgbm.org"
}
]J
"http://rs.tdwg.org/abcd/terms/details": [

{

"@value": "The herba

.bgbm.org/Herbarium_ Beroline

ium of the Botanic Garden and Botanical Museum Berlin-Dahlem (

collection of more than 3.5 million preserved specimens. All plant groups - flowering plant
Associated w
of the

gifts, acquisitions, and exchanges of specimens from other

and lichens - are represented in the collections which are worldwide in scope.

fruits and seeds, wood samples, and specimens preserved in alcohol. The collections

onducted by staff,
}
1,
"@type": [
"http://rs.tdwg.org/abcd/terms/DataSet
] 3
"http://rs.tdwg.org/abcd/terms/title": [
oS {
JATAVAVAVAY
g
wguumunﬂf

AVAWAVAVAY)
Cizavavar

and through

"@value": "Herbarium Berolinense"
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Schema.org

Srhamn Avn

abstract

accessMode

orkshop on Darwin Core standard, 7

{

"@context": "http://schema.org/",

"@id": "https://doi.org/10.1594/PANGAEA.718130",
"@type”: "Dataset”,

"identifier"”: "https://doi.org/10.1594/PANGAEA.718130",
doi.pangaea.de/10.1594/PANGAEA.718130",

"y

*url®: “https:
"creator”: [

{

"@id": "https:
“@type”:
"name":
“"familyName": "Gazeau",

"givenName": "Frédéric"”,

"identifier": "https://orcid.org/0000-0001-8807-4597",
"email": "gazeau@obs-vlfr.fr"

orcid.org/0000-0001-8807-4597",

"Person”,

"Frédéric Gazeau",

"@type”: "Person”,
"name”: "Christophe Quiblier”,
“"familyName": "Quiblier™,

"givenName": "Christophe”

"@type": "Person”,
"name":

“"familyName": "Jansen”,

"Jeroen M Jansen”,

"givenName": "Jeroen M"

An abstract is a short description that summarizes a CreativeWork.

The human sensory perceptual system or cognitive faculty through which a person may
process or perceive information. Values should be drawn from the approved vocabulary.

of June 2024 Slide 8




What Terminologies for

LastNamﬂ FlrstNaﬂ Datasetllﬂ Dataset

Catalogue of Life

- VETOREN

Kleyer Michael 25 The LEDATraitbase
Kleyer Michael 25 The LEDATraitbase
Kleyer Michael 25 The LEDA Traitbase
Kleyer Michael 25 The LEDATraitbase
Kleyer Michael 25 The LEDATraitbase
Kleyer Michael 25 The LEDATraitbase
Kleyer Michael 25 The LEDATraitbase
Kleyer Michael 25 The LEDATraitbase
Kleyer Michael 25 The LEDATraitbase B
Kleyer Michael 25 The LEDATraitbase B
Kleyer Michael 25 The LEDATraitbase B
Kleyer Michael 25 The LEDATraitbase B
Kleyer Michael 25 The LEDATraitbase ~ C
Kleyer Michael 25 The LEDATraitbase c
Kleyer Michael 25 The LEDATraitbase (o}
Kleyer Michael 25 The LEDATraitbase c
Kleyer Michael 25 The LEDATraitbase B
Kleyer Michael 25 The LEDATraitbase B
Kleyer Michael 25 The LEDATraitbase B
Kleyer Michael 25 The LEDATraitbase B
Kleyer Michael 25 The LEDATraitbase B
Kleyer Michael 25 The LEDATraitbase B\
Kleyer Michael 25 The LEDATraitbase Bl
Michael 25 The LEDATraitbase Bl
D&
< _ X\ D:
Plant Trait Database = D4
IanI Biodive

Institut fir Angewandte Informatik
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QUDT

ﬂTraitName ﬂ StdValue ﬂ UnitName [~
1835943 http://top-thesaurus.org/traitiTOP69 Plant height vegetative 3m

Data Integration
Top

173636

hasidentifiedTaxon

s
\ﬂ‘\‘.“

ramosum 1114727 1835948 http://top-thesaurus.org/trait#TOPGQ Plant height vegetative 3m
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How" Semantic Services for Biodiversity

Goal: Development of semantic standards, services and tools for the
discovery, integration, transformation and harmonization of heterogeneous data

2014 2015 2020 2022 2023

fﬁ NFDI 4 Joined the
\ BIODIVERSITY OntoPortal Alliance

National Research Data Infrastructure (NFDI) https://ontoportal.org/about/

https://www.nfdi.de/?lang=en
O BiodivPortal O MedPortal
Up and running ' /
OAgroPortal

https://terminologies.gfbio.org
BioPortal

2N
g GERMAM FEDERATION
FOR BIOLOGICAL D#

BIOH DATA

\"’\
gfblg. Terminology Service

Up and running
https://terminologies.gfbio.org

(‘t

77
Nez

"\'

N "i‘iiam:gi;c N1
o O

‘ Al
/4
DA
N

’ SIFR BioPortal

T

O EarthPortal @ MatPortal.org NS IndUStrYP.?r,tal
<>y

win Core standard, 7th of June 2024 Slide 10
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https://ontoportal.org/about/
https://terminologies.gfbio.org/
https://www.nfdi.de/?lang=en
https://terminologies.gfbio.org/

NFDI 4
BIODIVERSITY

Requirements on a Terminology Service

to store, search, browse and visualize terminologies

Offer efficient for text and tabular data

Automatically generate and store between terminologies

Provide a single access point (/”!) to heterogenous terminological
resources

Offer an environment for the , curation, and publication
of project terminologies

Provide efficient terminology and evolution mechanisms

Offer mechanisms

InfAl

Institut for Angewandte Informatik Biodiversa+ Capacity building workshop on Darwin Core standard, 7th of June 2024 Slide 11




How" Requirements on a Terminology Service

Repository to store, search, browse and visualize terminologies

Mappings mmender Annotator Projects Landscape Support ~

NFDI 4
BIODIVERSITY

Browse

3rowse the library of ontologies ©

Submit New
Ontology

Entry Type

Ontology (29)

(0

Uploaded in the
Last

| v)

Category
® [J) anatomical
InfAl t

(4)

Search... ‘ Showing 29 of 29 Sort: |:Popular

Thysanoptera Ontology (THYSANOPTERA)

Working list: taxon names of the order Thysanoptera (Insecta).

Uploaded: 7/31/23

Bohlmann Ontology (BOHLMANN) 51

An ontology listing the natural substances that occur in the plant family of Compositae

(Asteraceae)

Uploaded: 11/6/23

The lithologs rock names ontology for igneous rocks (LIT_I) concepts

The lithologs ontology for igneous rocks provides SKOSified information on the
classification of igneous rocks extracted from the IUGS recommendations published by Le

fhe— AWML T P DRSNS PP S R [

¥ Institut fir Angewandte Informatik https://biodi\%@@gwﬁmb"rga%ﬁﬁ}épUildir_]gwar—k—é—ﬁop on Darwin Core éta_th_d_ard, 7th of June 2024

Slide 12


https://biodivportal.gfbio.org/ontologies

NFDI 4
BIODIVERSITY

ch Mappings Recommender Annotator Projects Landscape Support ~

* fields are required

Submit New
contributing Ontology

terminologies

Name * Acronym * Viewing Restriction@

Public v

Entry Type

Ontoloay (2

Administrat | naouel * |

NFDI4Biodiversity
Community

Categories | Select category (domain)

Groups Select group

This ontology is a view of: [J

y Inf. _. ) - : .
Institu:fUrAngewandte Informaun https://biodivprElNEbs.ors/eRBlogies Slide 13
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https://biodivportal.gfbio.org/ontologies

NFDI 4
BIODIVERSITY

Recommender Annotator Projects Landscape Support ~

Annotator

Get annotations for biomedical text with classes from the ontologies

This dataset provides palascecological data for the glacial and Holocene sediment sequence retrieved from Lake Uddelermeer (The Netherlands) in 2012. Counts of pollen and chironomids
are presented against both depth {(cm) and age (cal yr. BP), and a loss-on ignition record is presented against depth. A total of 110 samples were analysed for their pollen content; a subset of
32 samples was analysed for sterol and stanol compounds. A total of 1412 samples were analysed for their organic content, approximated through loss-on-ignition. The data provides
information on changes in the local and regional vegetation, changes in the within-lake ecosystem and changes in minerogenic input into the lake.

Get annotations

CLASS  filter ONTOLOGY filter TYPE filteMLS SEM TYPE  COMNTEXT MATCHED CLASS filter MATCHED ONTOLOGY filter
. This dataset provides
Dataset ' Schema.org Vocabulary direct p Dataset ' Schema.org Vocabulary
palaeoecological data ...
.. for the glacial and Holocene
glaciation &' The Environment Ontology | direct i . glaciation &' The Environment Ontology
sediment ...

, . . .. and Holocene sediment sequence , )
sediment [ The Environment Ontology direct . ,L ; sediment &' The Environment Ontology
retrieved from ...

... Holocene sediment sequence

Sequence [ ABCD Base Ontology direct Sequence [ ABCD Base Ontology

retrieved from Lake ...

IanIE saline evaporation pond . . ... retrieved from Lake Uddelermeer saline evaporation pond
The Environment Ontology | direct

The Environment Ontology
Institut fir Angew. (The Netherlands) ... = 9y




NFDI 4

How" Requirements on a Terminology Service BIODIVERSITY

Search Mappings Recommender

Catalogue of Life Checkli§ - previous723456789...129130Next —

Last uploaded: April 23, 2024 CATALOGUE OF LIFE CHECKLIST INTEGRATED TAXONOMIC INFORMATION SYSTEM SOURCE

Festuca rubra &' Festuca rubra [# LOOM
Summary e Properties_ Tetragastris balsamifera &' Tetragastris balsamifera [ LOOM i

ONTOLOGY : Viola blanda &' Viola blanda &' LOOM E;s

Integrated Taxonomic Information fi' Malvaviscus arboreus [ Malvaviscus arboreus [ LOOM i
The Environment Ontology | Epilobium hirsutum &' Epilobium hirsutum & LOOM i

Alchornea latifolia (' Alchornea latifolia [ LOOM

Tanacetum bipinnatum [ Tanacetum bipinnatum &' LOOM

Araucaria araucana &' Araucaria araucana [# LOOM

BiodivPortal is current
Heteranthera dubia &' Heteranthera dubia & LOOM
IanL Erigeron bonariensis [ Erigeron bonariensis [ LOOM

Institut for Angewandte Informatik Biodiversa+ Capacity building workshop on Darwin Core standard, 7th of June 2024 Slide 15




How" Requirements on a Terminology Service

{

(API

- links: {

»

annotator: https://data.biodivportal.gfbio.org/annotator,

categories: https://data.biodivportal.gfbic.org/categories,

groups: https://data.biodivportal.gfbio.org/groups,

documentation: https://data.biodivportal.gfbio.org/documentation,

mappings: https://data.biodivportal.gfbio.org/mappings,

metrics: https://data.biodivportal.gfbio.org/metrics,

notes: https://data.biodivportal.gfbio.org/notes,

ontologies: https://data.biodivportal.gfbioc.org/ontologies,

ontologies_full: https://data.biodivportal.gfbio.org/ontologies_full,
analytics: https://data.biodivportal.gfbic.org/analytics,

submissions: https://data.biodivportal.gfbio.org/submissions,

projects: https://data.biodivportal.gfbio.org/projects,

property_search: https://data.biodivportal.gfbio.org/property search,
provisional_classes: https://data.biodivportal.gfbio.org/provisional classes,
provisional_relations: https://data.biodivportal.gfbio.org/provisional relations,
recommender: https://data.biodivportal.gfbio.org/recommender,

recommender_vi: https://data.biodivportal.gfbio.org/recommender vi,

replies: https://data.biodivportal.gfbio.org/replies,

reviews: https://data.biodivportal.gfbio.org/reviews,

search: https://data.biodivportal.gfbio.org/search,

slices: https://data.biodivportal.gfbio.org/slices,

submission_metadata: https://data.biodivportal.gfbio.org/submission_metadata,
ontology metadata: https://data.bicdivportal.gfbio.org/ontology_metadata,
users: https://data.biodivportal.gfbio.org/users,

https://data.biodivportal.gfbio.org

InfAl

Institut fiir Angewandte Informatik

API integration in €3:1%

Auswahl aus dem GFBio Terminology Service

NFDI 4
BIODIVERSITY

Nary
‘

Naturwissenschaften Niedersachsen

Biodiversa+ Capacity building workshop on

Maximale Treffer 10 Treffer W
Suchbegriff einge- leucoma
ben
Leucoma
terminol Leucomalt
Leucomalt
tree

0 Leucoma salicis

Aloe wollastor Megachile

Philodrom

&h Animalia
& Bilateria
& Protostomia
&h Ecdysozoa
&h Arthropoda
& Hexapoda
&h Insecta
&h Pterygota

Rhytidoph

& Neoptera


https://naniweb.gbv.de/
https://data.biodivportal.gfbio.org/

NFDI 4

Ongoing Work BIODIVERSITY

Offer an environment for the , curation, and publication
of project terminologies

Provide efficient terminology and evolution mechanisms

Offer NESERINS

InfAl

Institut for Angewandte Informatik Biodiversa+ Capacity building workshop on Darwin Core standard, 7th of June 2024 Slide 17
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Contact:
karam@infai.org

[ naouelkaram

www.nfdi4biodiversity.org

& InfAl

% Institut fir Angewandte Informatik
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Approaches for an Open and FAIR
Research Lifecycle

llaria Rosati, Mariantonietta La Marra, Alexandra
Muresan, Martina Pulieri, Andrea Tarallo

@
= Q. Lifgytch

delle Ricerche

.
@ blOdlverSCH Data management and capacity building workshop on Darwin Core standard — 7 June 2024



Open Science & FAIR Principles: what?

Data and other research outputs are
available in the public domain or under
copyright and licensed under an open licence
that allows access, re-use, repurpose,
adaptation and distribution under specific
conditions.

UNESCO Recommendation on Open Science 2022 version 1.
https://doi.org/10.54677/UTCD9302

rrrrrrrrr

lllllllllll

aaaaaaaa
Open
scientific
knowledge

Open

dialogue | OPEN

ith oth
g ed;: SCIENCE

systems

Image: UNESCO Open Science brochure



https://doi.org/10.54677/UTCD9302

Open Science & FAIR Principles: what?

Findable Persistent Indexed data
Identifiers (PIDs) repositories

Standard B Authentication,
communications where necessary
protocol

Usage license Community
% standards
Image: lllustrations from the Turing Way book

dashes. Zenodo Image: Icons by Freepik from www.flaticon.com and ARDC
hitp: //déi.orq/lO.5281/zenodo.3695300 https://confer_ence.eresearch.edu.au/fair-go-new-resources-
to-support-fair-data/



http://www.freepik.com/
http://www.flaticon.com/
http://doi.org/10.5281/zenodo.3695300

Open Science & FAIR Principles: what?
FAIR ¥ Open
"FAIR is not the equivalent of open, but open needs to be FAIR to be useful”

Making your data/digital resources openly available does not translate to it
being reusable!

To do so, we need clear and detailed information and data description.

Data can be FAIR but not Open! FAIR data maxim is: “as open as possible,
as closed as necessary”

ldeally we want FAIR data/digital resources openly!



en Science & FA

Greater access to scientific inputs
and outputs can increase
scientific productivity through
reducing duplication, allowing
more research from the same
data and multiplying
opportunities for domestic and
global participation in the
research process.

Open science can reduce delays in
the re-use of scientific research
including articles and data, and
promote a swifter path from
research to innovation to produce
new products and services.

Science, often publicly funded,
should be publicly accessible to
promote a greater awareness
among citizens and to build public
trust and support for public
policies and investments in
research. Open science also
promotes citizen science in

Principles: why?

Open access to scientific outputs
allow for greater evaluation and
scrutiny by the scientific
community which means more
accurate replication and validation
of research results. Openness to
data contributes to maintain
science’s self-correction principle.

Science plays a key role in
today's knowledge economies
and increased access to research
results, including data, can
positive impact not only scientific
systems but also innovation.

Open science promotes
collaborative efforts and faster
knowledge transfer for a better
understanding of global
challenges and wicked problems.

experiments and data collection.

UNIVERSITY OF CAPE TOWN

Bildquelle: University of Cape Town, Research Support Hub CC-BY, Creative Commons
Attribution 4.0 International License



http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/

Open Science & FAIR Principles: who?

sharing rights scooping

form an agreement you know your data
check your library for resources ideas are plentiful
follow authors’ guidelines open data = more citati

transient storage

avoid proprietary formats
share as soon as possible @
use stable repositories =
&&

lack of time
sharing data saves time
create a data management plan

ves

sensitive content
aggregate and anonymize o°° open data = more citations

provide sample data © scientific community recognition
generate synthetic datasets g data and code

sharing

. ¢ insecuril
perceived barriers and —ty
solutions

inappropriate use

share with trusted colleagues
recognize no ‘perfect code’
emphasize growth and learning

write detailed metadata
be willing to help
set data governance plans

data too large

split data into smaller chunks
share properties of data
advocate for storage funding

unclear value

value is subjective
perspectives are limitless
opportunities for synthesis  ypclear process complex workflow

check with your library write a detailed readme

many resources cxist usc graphics to explain
check data templates automate where possible

Gomes DGE et al. 2022 Why don’t we share data and code? Perceived barriers and benefits to public archiving
practices. Proc. R. Soc. B 289: 20221113. https://doi.org/10.1098/rspb.2022.1113



https://doi.org/10.1098/rspb.2022.1113

Open Science & FAIR Principles: who?

Thinking about your current role, what tasks are most @
time consuming? a__l_a
®©® — @ — 68 — ©

SUPPORT

Model Reporting and Deploying
Selection Presentations Models
n=1,071

Anaconda's “The State of Data Science 2023” report

l I-'ﬂ.

Image by LUTFI GANI AL ACHMAD from Noun Project (CC BY 3.0)



Se. oo, & Open & FAIR
(Llfe\/,\@tch ™ Research

Lifecycle
A Findable ﬂg%?
Accessible

Y
% Interoperable

@% Reusable

a Open



Data
Management
Plan
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Plan the management of data and other research

products

Glossary  User Guide

https://argos.openaire.eu/home

» Create machine
actionable DMPs

» Configure to best fit
your discipline

» Link to EOSC
components out of
the box

» Share easily in your
repository
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Collect data

s]e

USElt

'“ Let's use the aliens

Biological invasions today represent one of the greatest threats to global biodiversity, with negative impacts on human health and the ‘economy of our country. The USEit
project addresses this issue by initiating a shared process among several marine and terrestrial institutes of the National Research Council (CNR) that aims to improve Italian
research on invasive species and transform this environmental challenge into opportunities and new growth strategies.

Datasets

Search phrase

Now showing 1 - 1 of 1

LifeWatch Italy; 2022. Individual and population-scale carbon and nitrogen isotopic signatures of Procambarus clarkii in invaded freshwater ecosystems
https:fhandle.stage.datacite.org/10.80186/dataportal/3

o0k

Creation and
customimisation
of sub-portals for
gathering datasets
produced of the
same project or
Initiative.



Describe your data

__________________________________________________________________________________________________________________

__________________________________________________________________________________________________________________

https://eml.ecoinformatics.org/eml-schema

Ecological Metadata
Language 2.2.0 as
metadata schema for
describing ecological
data.

Every section contains a
set of attributes, e.g. Title,
Publication date,
Temporal coverage,
Taxonomic coverage, ect,
to thoroughly describe
your data.



Integration with semantic artefacts

EcoPortal
integration to
annotate
(meta)data and
to semantically
enrich them.

https://ecoportal.lifewatch.eu

Hierarchical tree view

Data table

Attribute Name

shape
The name of the attribute.
Attribute Definition
The approximate 3 dimensional shape of a cell, described as one or more gec

Precise definition of the attribute.

Property Label Property URI
contains measurements of type i=

The persistent URI used to identify a property from a vocabulary.

v Environmental Ihesaurus
v variable @

biodiversity loss [ ]

http:#ecoinfarmatics.org/oboe/obo

Attribute Label

Shape
A label for displaying an attribute name.

Storage Type

Storage type for data in a RDBMS or other data management system.
Value Label Value URI

Shape https:/kos.lifewatch.eu/thesauri/pt

The persistent URI used to identify a value from a vocabulary.



https://ecoportal.lifewatch.eu/

Metadata validation

EML Schema

<?xml version="1.8" encoding="UTF-8"?>
<eml:eml xmlns:eml="https://eml.ecoinformatics.org/eml-2.2.8" xmlns:stmml="http://www.xml-cml.org/schema/stmm]l
xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance” packageld="8e6eb663-3d62-4453-aea5-35afd799bcad"”
system="https://data.lifewatchdev.eu" xsi:schemalLocation="https://eml.ecoinformatics.org/eml-2.2.8
https://eml.ecoinformatics.org/eml-2.2.0/eml.xsd" scope="system">
<dataset>
<title>Biodiversity data of Italian marine ecosystems gathered for the alien species study case of LifelWat
<creator>
<individualName>
<givenName>Ilaria</givenName>
<surName>Rosati</surName>
</individualName>

Eml validation

Validation Successful

The xml file is
checked
against the
EML schema
validator (.xsd
file)



Data validation: Taxonomic check

LW-ITA Data Schema based on
DarwinCore and controlled vocabularies

scientificName

samplingProtocol

bodyLenght

Idotea balthica

hand operated ekman grab

4.5

Validated data

&

scientificName

Idotea balthica

!

.

Lii@ry:@{ch Catalogue of Life

VIOREENN

ltalian Taxonomic
Backbone

WaRMS

World Register of Marine Species



Data validation: Taxonomic check

Target Dat

Select Dom

Fauna

Select Envir

Brackish

Select Taxor

Italian

Global

I Back

|

Matching summary result

File name: e4cae767-c998-494c-a371-732bcd2f0bb2 - Dataset: Macrozoobenthos data collected in the Acquatina lagoon, Apulia, Italy

Select Actions

This matching resulted in 6% compliance in Italian Backbone.

The remaining 94% (no match) have this matching: 42% in Col, 1% in WFO, 99% in WoRMS.

No Match Match with warning

Scientific name

Hydrobia - 778 records

Idotea balthica - 25 records

Lekanesphaera hookeri - 10 records

Lekanesphaera monodi - 142 records

Leptochelia savignyi - 108 records

il O records to delete

Col

0 requests to send

WFO

WoRMS

Actions

Keep the rows

Keep the rows

Keep the rows

Keep the rows

Keep the rows




Discover data (Eo _

Filter by

Keyword

Creator

Organization

Year

Location

Taxon

Identifier

Portal

Reset filters

O Biodiversity (2]

U Aquatic Habitats (@)

O Biosphere

[J Body size

[ Coastal Habitat

[ Coastal lagoons

U Intertidal
Processes

U Intertidal Zone

earch phrase ... O Invertebrates

O Lagoon

Search keyword

Name

https:/data.lifewatchitaly.eu/handle/1234

Michela, Caggiano, LifeWatch Italy; 2023. Gas and meteorological measyges#®nts at the

CTC site and Birch Hill in Fairbanks, Alaska, during the ALPACA- eld study

doi:10.18739/A27D2Q87W

L

LifeWatch Italy; 2022, 4

natures of Prg,

ual and population-scale carbon and nitrogen isotopic sig-

fibarus clarkii in invaded freshwater ecosystems

20. Macrozoobenthos Cadses Project 2004-2005 LeafPack
https:/data.lifewatchitaly: /123456789/1349
a

Show more T

(J California MPA
Monitoring Data
Portal

O MCR LTER: Coral
Reef: Rates of
benthic coral reef
community
metabolism from
2007 ongaing

U Biological
invasions USEit

Search portal

Name

Show all



Reuse data

Li?é}&é\t'ch

ITALY

Phytoplankton communities data collected in Maldivian lagoon

il ecosystems in 2012

Portals Home /Phytoplankton communities data collected in Maldivian lagoon ecosystems in 2012

SUBMIT DATA

SUPPORT +
ABOUT

‘ Copy Citation | Download Eml n

Download

Download Data
Name File Type Size all Table

; . 8.06 M .
Phytoplankton_Progetto_Strategico_2009_2012_Maldives.csv csv B More info -

Phytoplankton_communities_data_collected_in_Maldivian_lagoon_ecosystems_in_201 | JSON / JSON-linked-dat
5 ytop - - - - = SERONL S0 - 5 55 KB (.9 | Moreinfo
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https://datalabs.lifewatchitaly.eu/

Describe script

L _J REATE PROJECT
Lifgwateh |

ITALY

Title* @
Phyto_TraitsComputation

HOMEPAGE

Version* @
PROJECTS
1.0
SERVICES
HELP DESK
TRAINING Programming language* @
FAGQS r-4.3.0-cran

python-3.10.0
Creator r-4.3.0-cran
matlab-r2023a

llaria Rosati

Category* @

data analysis

data processing
data curation

data validation
data annotation
data integration
data cleaning

data transformation

data visualization




Analyse data

if taxlev != 'community’:
if len(dataset[taxlev].unique()) == 1:

ITALY # In case the mandatory fields are not provided, the script provides an empty output
if 'density’ not in dataset.columns:
dataset['density'] = 1 -
i€ "hisunluma' mad dn dakacabk columec .
HOMEPAGE Simple oMo @ ® Mode: Command @  indexipynb
PROJECTS
SERVICES
HELP DESK
TRAINING Name Size Actions
FAQS
Phytoplankton__Progetto_Strategico_2009_2012_United_Kingdom.csv 7.59 MB Y EA [i]

Attach new file input

Select your file from your device or Data Portal

Qutput v
Warnings and Alerts v
A4

Team




Analyse data

Lifgi ’\? Ych : File Edit View Run Kernel Git Tabs Settings Help | CPU:l | 10% Mem:l |155!3906 MB
\"3 indexi x
ALY [m} Bt C B indexipynb (&%)
— B + XD O » m C » Code v @O git & Python3 100 O
‘ Filter files by name Q| R S ETSS G LI THEH) "
o - if param == 'biovolume’: E- 1
HOMEPAGE / plt.xlabel('average biovolume (um*3)")
N - Modifi elif param == ‘cellcarboncontent’:
PROJECTS 0 ame Last Modified plt.xlabel('average cell carbon content (pg C)')
SERVICES | | buildleg 12 minutes ago plt.ylabel('density (cell-L*-1)")
™ input 13 minutes ago plt.title('Whole dataset')
HELP DESK = plt.savefig(file_graph)
| output 13 minutes ago
TRAINING 7 months ago mat.index = ['density', 'average biovolume', 'average cell carbon content']
FAQS 12 minut mat.to_csv('output/sizedensity DATA.csv', sep=';', index=True, header=False, quoting=0, encoding='lat
minutes ago
plt.show()
12 minutes ago 1 4
Last executed at 2023-11-15 11:50:28 in 29ms
O install.conda 12 minutes ago
M README.md 12 minutes ago cale_fun(datain,cluster,taxlev,param)
Last executed at 2023-11-15 11:58:34 in 1.18s
cluster: country, locality, year, month, day, parenteventid, eventid
cluster*scientificname
e 16.1*M~-0.17
—— R™2=0.06
102 A
A
=
T
Lo
F o i
Smpe (' o @M1 @& @ Mode: Command @ indexipynb




Validate & Publish metadata

— ﬁ W Categories = & Group ~ 'O Cancel @ Save &close Save metadata ~ | @ Request for publishing 24

LIFEWATCH ITALY E-
METADATA CATALOGUE ° v (@) Overview

Scripts Services
v Identification info
© Choose or drop an image here
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Request for publishing

Please, send the request only if you are sure that your metadata record includes all mandatory
and recommended fields.

Remember that you can use the FAIRness report to verify that your metadata record follows the
FAIRness criteria. Use the button “Save & close” to see the detailed view of your metadata record
and click on the button “FAIRness Assessment”.

If your metadata record does not have a DOI, you can ask for it right now by selecting the following

checkbox. The DOIs are assigned only upon verification and validation of the metadata record.

() 1want to geta DOI
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species study case of LifeWatch Italy.
©OExpand @ Collapse
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© TYPE OF RESOURCES Cyanobacteria, Fishes, Flowering Plants, Invertebrates, Protists, Reptiles). Data refer to alien species and native species
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3 Macrozoobenthos data collected in the Acquatina lagoon, Apulia, Italy.

» Fairness assessment resource
» Fairness assessment catalogue

Findable: 69% complete

65

Checks Accessible: 83% complete

Interoperable: 20% complete

Reusable: 44% complete

A Passed 31 checks out of 65.
A Warning for 30 checks. Please review these warning.

A Failed 34 checks. Please correct these issues.

The dataset contains abundance and body size data of benthic macroinvertebrate community of the Acquatina lagoon (Apulia, Italy). Data refer to 50 taxa and 14735 individuals.
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cility (GBIF)

® Intergovernmental programme & data infrastructure, created in 2001 by the OECD scientific committee
® Objectives: promote & facilitate the free and open access to biodiversity data

Global Biodiversity Information Fa

More than 2,9 mds data, cited in 10 229 scientific publications | 173,8 mds data downloaded per month
—> A window on where, when and by whom species were recorded

® Collaboration through an
agreement protocol

Species occurrence records accessible through GBIF over time

Kingdom
Unknown
2000 B otrer
Plantac

. Animalia

® 105 members (62 countries, 43
associate organisations)
® 142 contributing countries

1500~

® 2170 data publishers

Number of occurrences (in millions)

500-

® Secretariat based in Copenhagen,
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EN i ey o - L
MINISTERE -
DE LA TRANSITION ;
ECOLOGIQUE MINISTERE Institut de Recherche
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STANDARDS: LET’S AGREE TO AGREE

Standardisation does not mean that we all wear the
same color and weave of cloth, eat standard
sandwiches, or live in standard rooms with standard
furnishing. Homes of infinite variety of design are built
with a few types of bricks, and with lumber of standard
sizes, and with water and heating pipes and fitting of
standard dimensions.

W. Edwards Deming

GBIF Secretarlat (2021) GBIF Blodlver3|ty Data Mobilization Course. 12th edition. GBIF Secretariat: Copenhagen.


https://doi.org/10.35035/ce-c6cr-6w42

WHAT IS A STANDARD?

An agreed way of doing something

GBIF Secretariat (2021) GBIF Biodiversity Data Mobilization Course. 12th edition. GBIF Secretariat: Copenhagen.
https://doi.org/10.35035/ce-c6cr-6w42.
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EVERYDAY STANDARDS

W[ XK=
ABCD =231

OZErXRe—IOMMOOm>

Units of Measurement
Alphabets
(Metric, Imperial)

[11

N<X=<C
il
Ioolol
;11
.II

OhWN =
o000 00
....I
00

[N I

Morse Code

Yellow Fever Mosquito

Numeral Systems _
Languages Postal addressing

(Hindu-Arabic; Roman Numerals)

GBIF Secretariat (2021) GBIF Biodiversity Data Mobilization Course. 12th edition. GBIF Secretariat: Copenhagen.

Barcoding
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RULES AND RESTRICTIONS

Type of data
restrictions on the category of the field

Encoding schema
restrictions on the range of values in the field

Format
restrictions on the representation of the data

Character encoding
rules for interpreting bytes

Image by Bird Explorers

GBIF Secretariat (2021) GBIF Biodiversity Data Mobilization Course. 12th edition. GBIF Secretariat: Copenhagen.
https://doi.org/10.35035/ce-c6cr-6w42.
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STANDARDS FOR DATA TRANSFER

.

Specific combinations of data standards for a particular
purpose

®*  Format
Restrictions in the dataset structure

®* Transfer protocol
Where and how to send content

Image by Gerd Altmann

GBIF Secretariat (2021) GBIF Biodiversity Data Mobilization Course. 12th edition. GBIF Secretariat: Copenhagen.
https://doi.org/10.35035/ce-c6cr-6w42.
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BIODIVERSITY INFORMATION STANDARDS

“Data standards are the rules by which data are described and
recorded. In order to share, exchange, and understand data, we
must standardize the format as well as the meaning.” (USGS)

Ecological Metadata Language Standard (EML)
Audubon Media Description (aka Audubon Core)
Global Genome Biodiversity Network(GGBN)

Ocean Data Standards and Best Practices Project (ODSBP)
Darwin Core

GBIF Secretariat (2021) GBIF Biodiversity Data Mobilization Course. 12th edition. GBIF Secretariat: Copenhagen.
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TDWG Home Terms Guides~ Namespace policy

Darwin Core

Darwin Core is a standard maintained by the Darwin Core maintenance group. It
WHAT IS includes a glossary of terms (in other contexts these might be called properties,
DARWIN CORE? elements, fields, columns, attributes, or concepts) intended to facilitate the

sharing of information about biological diversity by providing identifiers, labels,

and definitions. Darwin Core is primarily based on taxa, their occurrence in nature

as documented by observations, specimens, samples, and related information.

"List of fields and their definitions, Getting started

as they relate to biodiversity
data.” Quick reference guide

Usage guides: how to use Darwin Core as Simple Darwin Core, text, XML or RDF
GitHub repository: where Darwin Core is maintained

Normative document: a CSV file with the full version history of Darwin Core terms
Distribution files: convenient files to start using Darwin Core

GBIF Secretariat (2021) GBIF Biodiversity Data Mobilization Course. 12th edition. GBIF Secretariat: Copenhagen.
https://doi.org/10.35035/ce-c6cr-6w42.
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SIMPLE DARWIN CORE

Field classes
Record & Dataset
Occurrence
Organism

Material Sample

Event
Location
Geological Context

Identification -
Taxon
Auxiliary classes:

* ResourceRelationshi
g https://dwc.tdwg.org/simple/

* MeasurementOrFact Image by Vladimir TkalGié

GBIF Secretariat (2021) GBIF Biodiversity Data Mobilization Course. 12th edition. GBIF Secretariat: Copenhagen.
https://doi.org/10.35035/ce-c6cr-6w42.
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DWC QUICK REFERENCE
GUIDE

https://dwc.tdwg.org/terms/

Record-level

Darwin Core quick reference Occunencs
guide Organism

MaterialSample
This page provides a list of all currently recommended terms of the Darwin P

Core standard. Categories such as Occurrence or Event correspond to
Darwin Core classes which group other terms. Convenient files of these Location
terms and their full history can be found in the Darwin Core repository.

Event

GeologicalContext

Identification

Record-level on

MeasurementOrFact

type modified tsHolder accessRights ) .
ResourceRelationship
bibliographicCitation UseWithiRI
datasetID institutionCode collectionCode
LivingSpecimen
ownerinstitutionCode basisOfRecord informationWithheld .
PreservedSpecimen
dataGeneralizations dynamicProperties FossilSpecimen

HumanQObservation

MachineObservation

GBIF Secretariat (2021) GBIF Biodiversity Data Mobilization Course. 12th edition. GBIF Secretariat: Copenhagen.
https://doi.org/10.35035/ce-c6cr-6w42.
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DWC TERMS: BASISOFRECORD

basisOfRecord
Identifier http://rs.tdwg.org/dwc/terms/basisOfRecord

Definition The specific nature of the data record.

Comments Recommended best practice is to use the standard label of one of the Darwin Core classes.

A 5% A [ ’\

&

.

[P :2‘;'1.‘“¢
| 4

Examples PreservedSpecimen , FossilSpecimen , LivingSpecimen , MaterialSample , Event , HumanObservation ,

MachineObservation , Taxon , Occurrence

Record-level

Occurrence
Organism
MaterialSample
Event

Location

GBIF Secretariat (2021) GBIF Biodiversity Data Mobilization Course. 12th edition. GBIF Secretariat: Copenhagen.
https://doi.org/10.35035/ce-c6cr-6w42.
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DWC TERMS: OCCURRENCEID

Record-level

occurrencelD Occurrence

Identifier http://rs.tdwg.org/dwc/terms/occurrencelD Organism

Definition An identifier for the Occurrence (as opposed to a particular digital record of the occurrence). In the absence of a persistent global MaterialSample
unique identifier, construct one from a combination of identifiers in the record that will most closely make the occurrencelD Event
globally unique. ven

Comments Recommended best practice is to use a persistent, globally unique identifier. Location

Examples http://arctos.database.museum/quid/MSB:Mamm: 233627 , 000866d2-c177-4648-a200-ad4007051b9 , GeologicalContext
urn:catalog:UWBM:Bird:89776 Identification

GBIF Secretariat (2021) GBIF Biodiversity Data Mobilization Course. 12th edition. GBIF Secretariat: Copenhagen.
https://doi.org/10.35035/ce-c6cr-6w42.
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DWC TERMS: COUNTRY AND COUNTRYCODE

country MaterialSample

Identifier http://rs.tdwg.org/dwc/terms/country Event
Definition The name of the country or major administrative unit in which the Location occurs.
Comments Recommended best practice is to use a controlled vocabulary such as the Getty Thesaurus of Geographic Names. GeologicalContext

Examples Denmark , Colombia , Espafa Identification

Taxon

countryCode
Identifier http://rs.tdwg.org/dwc/terms/countryCode

MeasurementOrFact
ResourceRelationship

Definition The standard code for the country in which the Location occurs. UseWithiRI

Comments Recommended best practice is to use an ISO 3166-1-alpha-2 country code.
Examples AR, SV LivingSpecimen

PreservedSpecimen

GBIF Secretariat (2021) GBIF Biodiversity Data Mobilization Course. 12th edition. GBIF Secretariat: Copenhagen. 4 GB'F
https://doi.org/10.35035/ce-c6cr-6w42.
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DARWIN CORE EXTENSIONS

Audubon Media Description (aka Audubon Core)

Measurements or Facts
Identification History

And many more!

https://tools.gbif.org/dwca-validator/extensions.do
Image by Elizabeth Byers

GBIF Secretariat (2021) GBIF Biodiversity Data Mobilization Course. 12th edition. GBIF Secretariat: Copenhagen.
https://doi.org/10.35035/ce-c6cr-6w42.
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COMMUNITY AND STANDARDS RELATIONSHIPS

Genomics

255 TS
Vi A Y
1 A\

Apple Core:
Vascular Plant
Specimen
Guidelines

| GSC | Genetic
Resources

Extension

Taxonomic
Checklists

GNA
Profile

Geological
Context

Observations,
Specimens

Paleontology

Dublin Core Species Analyst ABCD

GBIF Secretariat (2021) GBIF Biodiversity Data Mobilization Course. 12th edition. GBIF Secretariat: Copenhagen. 4 GB'F
https://doi.org/10.35035/ce-c6cr-6w42.
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DARWIN CORE ARCHIVES

Metafile

L dwca-sbmnh_verts

| g ] g %2

= i . N B a-
| XML XML T
eml.xm! meta.xml occurrence.txt

>

— S — s . S

A DwC Archive is an expression of the Darwin Core text guide. It is a compressed file
containing a minimum of three files. It is encoded as UTF-8.

GBIF Secretariat (2021) GBIF Biodiversity Data Mobilization Course. 12th edition. GBIF Secretariat: Copenhagen. tl GB'F
https://doi.org/10.35035/ce-c6cr-6w42.
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Darwin core and monitoring data

Electrofishina monitorina data

mmm__ Tl s e

4613007 R DEME A LOUESTALLT 12/10/23 Validé niveau 1 LOIRE-BRETAGNE la Déme
4613007 R DEME A LOUESTALILT 6 90170 12/10/23 Validé niveau 1 Correcte LOIRE-BRETAGNE la Déme
R DEME A LOUESTALLT Validé niveau 1 LOIRE-BRETAGMNE la Déme

de de 'entité cordonnées ¥ du "m
dlprﬂ_r_ de prélevement

PONT DE LA D29 - LIEL-

M1345800 CENTRE-VAL-DE-LOIRE Indre-et-Loire BEAUMONT-LA-ROMNCE DIT MOQUE-SDURIS 524028.00000000
. PONT DE LA D29 - LIEU-

M1345800 CENTRE-VAL-DE-LOIRE Indre-et-Loire BEAUMOMNT-LA-RONCE o UE-SOURIS 524028.00000000
n PONT DE LA D29 - LIEU-

M1345800 CEMTRE-VAL-DE-LOIRE Indre-et-Loire BEAUMONT-LA-RONCE DIT MOGUE-SOURIS 524028.00000000

6728114.00000000

67281 1400000000

67 28114.00000000

RGF33 / Lambert 93
RGFS3 / Lambert 93

RGF93 / Lambert 93

RRP — Réseau de
Référence Pérenne
RRP — Réseau de
Référence Pérenne
RRP — Réseau de
Référence Pérenne

mmmmmmm

Péche compléte a un
ol plusieurs passages
Péche compléte a un
ou plusieurs passages
Péche compléte 3 un
ou plusieurs passages

351.00 5648513

351.00 5648575

351.00

63

1
aille maximale
*l ALLLE

Totale 22483116 Truite de riviere 162
34 Totale 22483352 LOF BT550 Loche franche 56
864 Totale 22483172 VAl 67404 Vairon b

Figure 5: Sample of electrofishing raw data extracted from ASPE database (data has been subdivided for easier reading)

Qui

Oui

40 columns
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Darwin core and monitoring data

Electrofishing protocol

Station Code sandre, name, region, departement, municipality
7

N -
> Sampling point Code wama, code sandre, coordinates X etY, Coordinate projection system, locality, bassin hydro, entity code hydrologique, river
'\
N
Operation MNumber, date, type of operation, fishing goal, targeted species, fishing protocol, data qualification, validation level
lou2
Unitary sampling event Eventnumber, sampling surface
N
Fish lot 1D, number, type, sampling size of the line or lot, weight, minimal and maximal fish

sizes, length type, taxon {codes and names)

louN

Individual measures ID, length, actual measure, weight, pathology, sex

AZ GBIF
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Event core:
for sampling event description

eventID term2 term3

value value value

Occurrence extension:
for observations

occurencelD term2 term3

value value value

Humbold extension:
for protocol details

value value value

Measurement of fact extension:
for measures or other facts linked to an event

measurementID measurementType measurementValue  measurementUnit

value value value value

Y

Measurement of fact extension:
for measures or other facts linked to an observation

measurementiD measurementType measurementValue  measurementUnit

value value value value

AZ GBIF
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Darwin core and monitoring data

Electrofishing protocol

umber, date, type of operation, fishing goal, targeted species, fishing protocol, data qualification, validation level

Unitary sampling event ]Eventnumber, sampling surface

Fish lot 1D, number, type, sampling size of the line or lot, weight, minimal and maximal fish
1sn 1o sizes, length type, taxon {codes and names)

louN

Individual measures ]ID, length, actual measure, weight, pathology, sex
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J
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Electrofishing protogol

Cvent Core

Station :

Sandre code & peosraphy

Sampling point :
Sandre code & GPS oo

Fishing operation :

Oparation number ; date ; .

sampling protocol

lorN

Operation sample;

sampling size & value

Fish batch :
Identitication codes ; taxon ; lish
guarntity ; batch quantity

Fish :

Identification ; taxon ; sex

R Y T rr

. Qccurrence extensicn

Figure 6: Scheme of variables in electrofishing data as DwC terms
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hatch typ hing line quantity ;
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o i i N

eventl Centre-Val-de-Loire Indre-et-Loire Beaumont-La-Ronce Pont de la D29 — Lieu-dit Moque-Souris

m pm—

eventl:1 eventl 524028.00000000 6728114.00000000 EP5G:2154

evto | purivno | dumier | ovnome | smiigrmonst | sanglasaeven |

eventl:1:1 eventl:l 23-10-12 Complete electrofishing with one or more sessions
——
eventl:1:1:1 eventl:1:1

Figure 7: Transcription of the event level as seen in Figure 6

351.00

eventl/meal
eventl/mea2

eventl/mea3

eventl:1/meal

sampleSizeUnit
square meter
eventl:1:1/meal
eventl:1:1/mea2
eventl:1:1/mea3

eventl:1:1/mead

eventl:1:1:1/meal

eventl:1:1:1/mea2

eventl
eventl

eventl

eventl:1

event1:1:1
eventl:1:1
eventl:1:1

eventl:1:1

eventl:1:1:1

event1:1:1:1

Station name
Hydrographic basin name

Hydrographic entity code

ASPE (Wama) code

operation is confidential
operation validity level
data qualification

fishery purpose

operation sampling type

session number

R DEME A LOUESTAULT
Loire-Bretagne

M1345800

No
Validity level 1
correct

RRP — Réseau de Référence Pérenne

session

AZ GBIF
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e i e i e i e ] e e

eventl:1:1:1/occl eventl:1:1:1 5648513 HumanObservation present Salmo trutta fario Linnaeus, 1758
eventl:1:1:1/occ2 eventl:1:1:1 5648575 63 HumanObservation present Barbatula barbatula Linnaeus, 1758
eventl:1:1:1/o0cc3 eventl:1:1:1 5648569 57 HumanObservation present Phoxinus phoxinus Linnaeus, 1758

TaxRef River trout [riverine ecotype) 1
67550 TaxRef Stone loach 3
67404 TaxRef Common minnow 158

event1:1:1:1/occl/meal
event1:1:1:1/occ1/mea2
eventl:1:1:1/occl/mea3
event1:1:1:1/occl/mead
event1:1:1:1/occl/mea5
eventl:1:1:1/occl/meab

event1:1:1:1/occl/mea7

event1:1:1:1/occl
eventl:1:1:1/occl
event1:1:1:1/occl
eventl1:1:1:1/occl
event1:1:1:1/occl
eventl1:1:1:1/occl

event1:1:1:1/occl

Batch type

Line quantity 1

Total batch weight 36 g gram
Batch individuals maximal size mm millimeter
Batch individuals minimal size mm Millimeter
Batch size type total

Taxa alternate code TRF

AZ GBIF
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eventl:1:1:1/occl:1
event1:1:1:1/occ2:1
event1:1:1:1fo0cc2:2
eventl:1:1:1/occ2:3
eventl:1:1:1/occ3:1

eventl:1:1:1/occ3:2

eventl:1:1:1
eventl:1:1:1
eventl:1:1:1
eventl:1:1:1
eventl:1:1:1

eventl:1:1:1

event1:1:1:1foccl

event1:1:1:1focc?
eventl:1:1:1/occ2
eventl:1:1:1focc2
eventl:1:1:1focc3

eventl:1:1:1/occ3

22483116
22483352
22483353
22483354
22483355
22483356

HumanObservation

HumanObservation present
HumanObservation present
HumanObservation present
HumanObservation present

HumanObservation present

Salmo trutta fario
Barbatula barbatula
Barbatula
Barbatula

Phoxinus

Phoxinus

Linnaeus, 1758

Linnaeus, 1758 67550
Linnaeus, 1758 67550
Linnaeus, 1758 67550
Linnaeus, 1758 67404
Linnaeus, 1758 67404

TaxRef
TaxRef
TaxRef
TaxRef
TaxRef
TaxRef

River trout (riverine ecotype)
Stone loach

Stone loach

Stone loach

Common minnow

Common minnow

[ e Py p—y p——y

event1:1:1:1/occl:1/meal
eventl:1:1:1/occl:1/mea2
event1:1:1:1/occl:1/mea3

eventl:1:1:1/occl:1/mead

event1:1:1:1/occl:1
eventl:1:1:1/occl:1
event1:1:1:1/occl:1

event1:1:1:1/occl:1

Individual size
Is real size
Individual weight

Pathology

yes

no

< GBIF
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4 I

Site:
eventDate, recordedBy,
decimallatitude, decimallLongitude,
geodeticDatum, samplingProtocol,

Event core

Occurrence ext.

e

waterBody, locality, municipality,
location|D, verbatimLocality,
higherGeography, eventType,

( eMoF ext.

eventRemarks, dynamicProperties /

\

Water sample replicate :
sampleSizeValue,
sampleSizeUnit,
materialSamplelD,
fieldNumber, eventType,
eventRemarks

A

Species with relative abundance :
scientificName, organismQuantity,
organismQuantityType, kingdom,
basisOfRecord, occurrenceStatus

study

eDNA protocole

< GBIF
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Figure 3 : Scheme of variables in STOC-EPS data as DwC terms GBIF
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Event Core
Type: Interval Type: Confidence level
Value: 11|17 Unit: indiv/km? Value: 95 Unit: %
Zone d’étude
Type: densité Type: distribution
Value: 15 Unit: indiv/km? Value: gaussian Unit: -
eventlD
Type: Standard deviation
Occ. ext. Value: 1,56 Unit: -

neMoFID

Table 14c: Organisation of the roe deer density estimation data in the proposed neMoF extension

Roe deer density estimate

< GBIF
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Epidemiological data: the SIGMA database

Event core | e T e e e
f ) \
=5 Occurrence ext, :' MOF ext. :
(i ) !
PEOgramme )
mf:ﬂam 1 | description of goal :
L1 | ADNS ADSS 10 rumber |
date sex S J |
recordType . \
organismQuantity 1 | ankemal category :
location organtsmQuantity Type ' | anMethCode
J O’w S V| anMethinfo meshSenaithvity |
o 1
'00'“ PG ithon ; anMethinfo methSpecificity |
: ) ' carcass decomposition |
decimallongitude 1 | pooled samples {
. > - |
d«m:ua . 1| saerele stracegy |
¥ coordinateUncertanty 1 | sample maserial 1
: |
o' ' '
peeparations ] —— 1
soentificName | sequence number 1
, infraspecificEpithet | o :
' ‘ ' |
, tesdt vabn !
' detection it |
' quantification :
) Emit |
' Laborstory |
: country location 1
' test resuit 10 |
: N potigen :
' H antigen !
| S~ |
\ ')
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Difficulties and advices

It works !! most of the time.
Request recursivity in occurrences and in measurements,
(not yet included in Darwin Core official, nor in GBIF/OBIS, but new GBIF model should allows it)

“‘EventType” would be useful to clearly state the kind of event we are talking about

Humbolt core to precise/ajust while trying.
Still some issues:

Habitat/Ecosystem approach not so well developed. Darwin core remains taxon oriented
Non biological observation (boats, pollution) not included, but should be easy to develop

Which event first : location or time or sampling => no rules, but easier while following the protocol logic
Graphical metadata useful, and color code useful as well to ease the understanding

< GBIF
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More documentation necessary, and guideline for monitoring

Reference:

- De Pooler D. et al. (2017) Toward a new data standard for combined marine biological and environmental datasets - expanding OBIS
beyond species occurrences. Biodiversity Data Journal 5: €10989 https://bdj.pensoft.net/articles.php?id=10989

- Enetwild conApplying the Darwin core standard to the monitoring of wildlife species, their management and estimated records:
https://doi.org/10.2903/sp.efsa.2020.EN-1841

- Applying the Darwin Core data standard to wildlife disease — advancements toward a new data model https://doi.org/10.2903/sp.efsa.2022.EN-7667

- Darwin core terms: https://dwc.tdwg.org/terms/

Tools to develop: try this Shiny app (and improve it): https://github.com/fja062/WLDM.standardisation

< GBIF
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GBIF - Global Biodiversity Information Facility, created in 2001




GBIF - Global Biodiversity Information Facility, created in 2001

o GBIF—the Global Biodiversity Information Facilify“fis an international network and data
Sl .mfrastructure funded by theworld's goyernment L aimed at provzdmg anyone,
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Country @
Participants

62

Organizational @
Participants

43

By the numbers | 1 January 2024

Datasets @

91,826

Publishers @

2,170

@® Hosted portals

19

Species
@® occurrence records

2,627,518,860

® Peer-review papers
using data—

9,923

Average records
downloaded per month (2023)

173.8 billion

www.gbif.org
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GBIF network of data publishing institutions

countries/areas with institutions
sharing data through GBIF

United States 336
Colombia
United Kingdom
Australia

Spain

Brazil

Russian Federation

France
Ecuador » / #
Canada Number of active publishers by country or area

0o 1 2 4 10 40 100+

https://www.gbif.org/publisher/search J{



Providing biodiversity evidence for research and policy

Specimans - ” Human Health

GBIF
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Field £ Conservation

Science leu
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= Food Security
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Information dimensions

What
Taxonomic/nomenclatural C ol Ok va
d ata — Mondim de Basto X ¢
W h e r e bm.:pos“:z':nse |
Spatial data
Po(;to
Who
Occurrence
data Portugal
Lgoa Badajoz
When
Sampling data {
What @CésarGarcia, 2010/11/23 : a
Descriptive data Amanita muscaria Mondim de Basto

NSTITUTO i
( SUPERIOR B o
( AGRONCMIA
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Information dimensions

What i ). authority
Taxonomic/nomenclatural

o files
Where i i|> gazetteers,
Spatial data uncertainity
Who Il > lists of
Occurrence
data collectors

When M ~ database checks
Sampling data

ITUTO W

What i thesauri
Descriptive data
Biodiversa+ Capacity building workshop

w@B on Darwin Core standard
7th of June 2024
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.’_"‘;':: Biodiversity Information Standards @EXIS
asese

Biodiversity
Information Standards

(TDWG)

We are a non-profit organization and a community
dedicated to developing biodiversity information
standards.

Image by Jennifer Latuperisa-Andresen

Biodiversa+ Capacity building workshop
on Darwin Core standard
7th of June 2024




Biodiversity Information Standards MENU =

Darwin Core

Darwin Core is a standard maintained by the Darwin
Core maintenance group. It includes a glossary of
terms intended to facilitate the sharing of information
about biological diversity by providing identifiers,

labels, and definitions. Darwin Core is primarily based
on taxa, their occurrence in nature as documented by
observations, specimens, samples, and related
information.

Website  GitHub ©)

Image by Alex Guillaume

Biodiversa+ Capacity building workshop
on Darwin Core standard
7th of June 2024




Darwin Core

Record-level
Occurrence
Organism
MaterialEntity
MaterialSample
Event

Location
GeologicalContext
Identification

Taxon
MeasurementOrFact
ResourceRelationship
UseWithIRI
LivingSpecimen
PreservedSpecimen
FossilSpecimen
MaterialCitation
HumanObservation

MachineObservation

Cite Darwin Core

Record-level

This category contains terms that are generic in that they might apply to any type of record in a dataset.

modified

{ type language license [ rightsHolder accessRights [ bibliographicCitation references

{ institutionlD } { collectionID 1 { datasetID ] [ institutionCode ] [ collectionCode 1 datasetName ownerlnstitutionCode 1

\ basisOfRecord l [ informationWithheld l l dataGeneralizations ] l dynamicProperties ]
Occurrence
[ occurrencelD ] l catalogNumber [ recordNumber l recordedBy ] l recordedBylD ] [ individualCount ] l organismQuantity l

[ sex J [ lifeStage

organismQuantityType reproductiveCondition J [ caste [ behavior [ vitality [ establishmentMeans J

georeferenceVerificationStatus

{ degreeOfEstablishment [ pathway w [ occurrenceStatus ] [ associatedMedia

J

associatedOccurrences associatedReferences otherCatalogNumbers

associatedTaxa J ‘ occurrenceRemarks

Event

{ eventlD ] parentEventlD ] eventType ] [ fieldNumber } eventDate ] [ eventTime } { startDayOerar} { endDayOfYear

verbatimEventDate habitat

year I month I [ day samplingProtocol sampleSizeValue sampleSizeUnit

{ samplingEffort [ fieldNotes J [ eventRemarks J

NSTITUTO i
SUPERIOR B o
'\ AGRONOMIA 0]

Biodiversa+ Capacity building workshop
on Darwin Core standard
7th of June 2024



Darwin Core

https://dwc.tdwg.org/terms/

Record-level

‘ type ‘ ‘ modified ‘ ‘ language | { license ’ ’ rightsHolder ‘ ’ accessRights ‘ ‘ bibliographicCitation ‘ ‘ references institutionID ‘

‘ collectioniD | | datasetID ‘ ‘ institutionCode ‘ ‘ collectionCode | ’ datasetName ‘ | ownerlnstitutionCode I basisOfRecord

‘ informationWithheld ‘ ‘ dataGeneralizations | | dynamicProperties ‘

basisOfRecord
Identifier http://rs.tdwg.org/dwc/terms/basisOfRecord

Definition The specific nature of the data record.

Comments Recommended best practice is to use the standard label of one of the Darwin Core classes.

Examples PreservedSpecimen , FossilSpecimen , LivingSpecimen , MaterialSample , Event , HumanObservation , MachineObservation ,

Taxon , Occurrence

L( NSO EGB Biodiversa+ Capacity building workshop
ST = :
" AGRONGNIA ) on Darwin Core standard

' - 7th of June 2024



Darwin Core - training

Yearly training workshops in one of the topics:
- data publication through GBIF
- data quality / data cleaning
- georeferencing
- Specify - management of biological
collections

Extensive use of GBIF’s and other resources,
e.g., GBIF Data Validator

SUMMA VALID/ N REPORTS  ABOL

validating: dwca-edp_sabor_fvh_parcels_2010-2014-v1.0.zip

started: 2 minutes ago

verified Data extracte d Data interpretation queued Index for previews Generate summan y

https://www.gbif.org/tools/data-validator/89a13f02-e55e-4632-9b35-7b82f1b3f08e

(NSTITLTO E@B Biodiversa+ Capacity building workshop
SUPERIOR B o .
AGRONOMIA — ¢§ on Darwin Core standard

7th of June 2024



Darwin Core Da rwin Core — Core

- Occurrences

http://tools.gbif.org/dwca-validator/extension.do?id=dwc:Occurrence

occurrence.txt

Events

http://tools.gbif.org/dwca-validator/extension.do?id=dwc:Event

o
event.txt
- Taxa
http://tools.gbif.org/dwca-validator/extension.do?id=dwc:Taxon
taxon.txt
Kieed 18

7th of June 2024



occurrence.txt

==

event.txt

taxon.txt

. Darwin Core — core

Occurrences

http://tools.gbif.org/dwca-validator/extension.do?id=dwc:Occurrence

Types of datasets (%)
Events B Occurrences [l Sampling Events

http://tools.gbif.org/dwca-v

Global

Taxa

Portugal

http://tools.gbif.org/dwca-val

0% 25% 50% 75% 100%

NS TITLTO I:
SUPERIOR B [

"N\ AGRONOMIA [}

N Do Lion PORTUGA
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https://rs.gbif.org/extensions.html

Darwin Core — Star schema, supporting extensions for several types of

data

germplasm

multiple identifications
types and specimens
common names
alternative identifiers
species profile
references in literature
taxon description
traits

images, audio, videos
others...

{‘.'-_
l_‘ TypesSpecimens.txt -
B8
Sl Sl XML E -
Descriptor file ¥
VernacularNames.txt + e A
k :-‘ Basis of Resource  speciesProfile. txt EML DwC Archive
(Taxon or Occurrence) XML
. . Metadata Document
CER Extensions
References.txt -
DarwinCore "Star Schema"
Distribution.txt

Darwin Core Archive Components -

( NSTITUTO ™
SUPERICR B
&ias 2@

Biodiversa+ Capacity building workshop
on Darwin Core standard
7th of June 2024



https://rs.gbif.org/extensions.html

Darwin Core — Star schema, supporting extensions for several types of data,
but a constrain to more richer datasets...

e germplasm
. . - . - Darwin Core Archive Components -

e multiple identifications —
e typesand specimens -
® COMmMmmon names
e alternative identifiers C TypesSpecimens it -
e species profile ; ? E
e referencesin literature _ o
e taxon description Vomacuaama X + *> |
L4 traits l';.-_ Basis of Resource  speciesProfile.txt EML" DwC Archive
° images, aUdiO, videos (Taxon or Occurrence) XML
e others.. (o Cytensions  Metadata Document

References.txt -

DarwinCore "Star Schema"
Distribution. txt
INsTITUTO M Biodiversa+ Capacity building workshop
(& :\GRQNOM'A GGB on Darwin Core standard

7th of June 2024



Darwin Core

Darwin Core - MoF Darwin Core — dynamicProperties

MeasurementOrFact
Record

{ measurement|D l [ parentMeasurementID l [ measurementType ] [ measurementValue } { measurementAccuracy l

Basis of record Human observation

{ measurementUnit l [ measurementDeterminedBy ] [ measurementDeterminedDate } [ measurementMethod ]

Collection code edp_sabor_fvh_parcels

Dataset name EDP Baixo Sabor: Construction and
Reservoir Filling Phases - Vascular

MeasurementOrFact Flora and Habitats: species from pri-
Identifier http://rs.tdwg.org/dwc/terms/MeasurementOrFact oritary habitats/communities -
2010-2014
Definition A measurement of or fact about an rdfs:Resource (http://www.w3.0rg/2000/01/rdf- [ ]
schema#Resource). ynamic properties {"lithology":"schists", “% rock":35,
Comments Resources can be thought of as identifiable records or instances of classes and may include, but exposureInCard|naID|rect|ons TWE
need not be limited to instances of dwc:Occurrence, dwc:Organism, dwc:MaterialEntity, dwc:Event, slopelnDegrees”:30}
dcterms:Location, dwc:GeologicalContext, dwc:ldentification, or dwc:Taxon. Institution code EDP
Examples the weight of a dwc:Organism in grams Institution ID €5150835-f502-424c-
b470-24dd496b1b18
the number of placental scars
Owner institution code EDP
surface water temperature in Celsius
Lf ‘ JsHuTo E.B Biodiversa+ Capacity building workshop
Q posonoma - Ol on Darwin Core standard
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GBIF Data Model Work e

Tim Robertson

John Wieczorek

https:/www.gbif.org

< 1 > i B Google slides

https://globalnodes.gbif.org/en/gnm/data-model#meeting

( ST EGB Biodiversa+ Capacity building workshop
" AGRONGNIA ) on Darwin Core standard
. 7th of June 2024



GBIF 20-year review

“..biodiversity data is more complicated than
‘just’ the occurrence of species in time and
space; organisms interact, co-occur, move and
evolve.

This implies a need for richer and more varied
types of data than GBIF has thus far
supported”

SUMMARY OF
RECOMMENDATIONS

The high expectations on GBIF as well as the technical
and scientific challenges ahead strongly suggest that,
‘while GBIF is well positioned to meet them, a scenario
of “business as usual” may fail to preserve GBIF's

in the second il to
encourage progress on the most urgent challenges,
which could be achieved at the current funding level
and structure, and without revising the organization’s

relevance. Strong growth should b riously,

with implications for GBIF's technology, services,
organization, and !undmg

all of the challenges, but which probably
can only be approached by a longer-term activity or
by p f funding in the next two

Our specific ordered in
asequence that reflects a p!nus)blc phasing of related
activities. Thus, we present our recommendations in
three sub-sections. The first one sets forth generi

deli inly to maintain a focus
on what we have identified as the main factors in
GBIF d reputation.

GENERAL RECOMMENDATIONS

In order to maintain and strengthen GBIF's relevance

funding cycles (of five years, each). That third set
of recommendations thus might require an explicit
ion in strategy,
The ions that follow s-ref d
to pages in the FULL REPORT.

Rib, Technology and standards (p.121): GBIF

and standing, the needs to maintain or attain leadership in e: tial
growth paths in a number of di h h i d izatie lated t

will GBIF to support bi y research Inord , it should
broadly mlhclulure anloso h will wrk iith other in the

and contribute to
the rapid developenent o its scientific data methods and

standards.
R1a, Data Quality and Quantity (p.121): GBIF needs

tobuild on and maintain its reputation as the most

“landscape”, such as the researchers at the forefront
of such fields as metagenomics, remote sensing, and
and cloud ki b
ing d: sources, standards, and
GBIF should add a long-term focus on IT security.

openly avail 8!
occurrence data. This means that it should continue
lm ll‘ajnlor) of growth of the data that it meduu:s

R2, GBIF should maintain
and even strengthen its capabilities to network its
d to lead them build

in quality, by extend

GBIF, and

Felations within s ietwork And by supporllnx Ry
traditional types of biodiversity data.

should continue to be seen as a neutral broker.

CODATA, the Committee on Data of the International Science Council, Pfeiffenberger,

Hans, Uhlir, Paul, & Hodson, Simon. (2020). Twenty-Year Review of GBIF.

a4

D Google Slides

https://globalnodes.gbif.org/en/gnm/data-model#meeting
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Case studies

\an,

’3{{/ A ,_) W

Introduction eDNA Camera trap
metabarcoding

Tissue samples Automatic moth
trap

Global malaise iNaturalist Specimens with

Environmental and Taxonomic
programme media community treatments in
measurements literature

(& &
§ w

Malaise trapping for Taxonomic Ecological survey

w0

Biotic interactions Recording absence

reference barcode checklist data exchange data

collection specification

f.org/new-data-model K

D Google Slides

https://globalnodes.gbif.org/en/gnm/data-model#meeting
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Working through a case study

=

Use case
narrative

Use case template

=

~—

Conceptual
model

Publishing
model

rg/new-data-model J{

D Google Slides

https://globalnodes.gbif.org/en/gnm/data-model#meeting
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Instruction: “Map your data to this, please”

= M\ =
( EntityRelationship & GeneticSequence
r 5
entityRelationshiplD ; geneticSequencelD F-.
= EntityR: D genet 1ceType !
Georeference subjectEntitylD sequence
entityRelationshipType '
georeferencelD W objectEntitylD E " ) i
locationID }-\ objectEntityURI DigitalEntity ;
S entityRelationshipDate i i s
= entityRelationshipOrder g:g::::g:::g‘lgpe =
Location :
z - ; = : Y - T
locationID LH ( OccurrenceEvidence w E Entity : IdentificationEvidence W
parentLocationlD s - .
acceptedGeologicalContextiD entitylD entitylD T entitylD
acceptedGeoreferencelD ) occurrencelD N entityType ~< identificationID
= o entityName
= = entityRemarks [ =
Event ( Occurrence L Identification
@ 3
eventlD |--1----H occurrencelD (- : 3 R 4! identificationID
parentEventiD vT [organismlo k MaterialEntity ganismiD
eventType 7 : identificationType
locationiD o1 2:::2::5::;“’!].0 SN taxonFormula
\ protocollD ityType
H : (G T
= = n "~ Taxonldentification ]
Protocol H ( Organism : P
[ e H H identificationID
protoco ¥p‘ organismiD H—=/ & taxonlD
protocolType ' organismScope S taxonAuthority
: taxonOrder
= 5 N\
( MaterialGroup =
: Taxon w
*--|4 materialGrouplD
materialGroupType —H taxonID
parentTaxonlD
5 £ I
http://github.com/gbif/model-material ‘k
SN 16 ISy RNEs B Google slides
(( JsHuTo E@B Biodiversa+ Capacity building workshop
( AGRONOMIA (5 on Darwin Core standard
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Instruction: “Map your data to this, please”

Psilo;hynchus pseudecheneis

o
-

Catalogue item Collecting event

- = {;eumwwu ‘\3-)
[ Gueomtiomence PP SR, - Occurrence
rmmnmEry ecetyRola [
focationld P otgectEnttyUR!
—
l;:::ﬂm\o ‘ OnNbAconce ‘4‘ .’
‘w—uo o fooesid Et‘_h"
f——
(@)t i o) 4 Identification
| eventTypo L 1 :
= (=
Psise I H{omanismo
“T Sequenc Assertions
Organism
http://github.com/gbif/model-material ; {
Sl 17 B Google slides
https://globalnodes.gbif.org/en/gnm/data-model#meeting
INSTITUTO e Biodiversa+ Capacity building worksho
((( ;\éﬂgﬁaml&\ g@B Py ! .

on Darwin Core standard
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Publishing model: Camtrap DP

LU deployments.csv

Camera trap placements,
including location, duration and
camera setup.

deploymentID

deploymentID media.csv

Recorded media files, including
timestamp, capture method and

file path.
medialD
K observations.csv .
PM_ CAMERA1
Observations derived from
media files (e.g. animal, vehicle, Credit: Tom Rickman, CC BY-NC
blank). At media- or event-level. https:/www.inaturalist.or ions/1

Observations of animals can
further specify scientific name,
count, life stage, sex, etc.

https:/bit.ly/camtrap-dp-tdwg-2023 ‘(

S 19 IR B Google slides

https://globalnodes.gbif.org/en/gnm/data-model#meeting
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PilOt eDNA tOOI ";;ﬁ UNITE BOLD GTDB

gbiforg/dna : 0 Q
Publishing DNA-derived data.
through biodiversit oy data
ot

Annotation

-©

o

Publishing Unified gbif.org
model model
ASV /OTU Table
llllllll'l _
< 20 > i B Google slides
https://globalnodes.gbif.org/en/gnm/data-model#meeting
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Integrated Publishing
Toolkit

+ Version 3.0 nearing release

« Supports mapping to Frictionless
Data standards

+ Critical to the support of new

publishing models

https:/gbif.ora/ipt

D Google Slides

https://globalnodes.gbif.org/en/gnm/data-model#meeting
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EntityRelationship GeneticSequence
- N
@lityﬂelationshiplD \;—J geneticSequencelD T
& G f ) dependsOnEntityRelationshiplD geneticSequenceType .
eoreierence subjectEntity|D > \sequence J
,georeferenceID b entityRelationshipType e S
: objectEntitylD - P . :
locationID ) objectEntityURI DigitalEntity i
entityRelationshipDate diai - K
. ; . gitalEntitylD L
™ entityRelationshipOrder Nt : \
= Location g y digitalEntity Type
: : A : D o
locationlD +=< = OccurrenceEvidence = Entity ; B IdentificationEvidence
parentLocationID > <
acceptedGeologicalContextlD entitylD S\ entitylD < entitylD
acceptedGeoreferencelD ) occurrencelD S\ entityType ~< identificationlD
- - g entityName - g
D entityRemarks I )
E Event g Occurrence w ¥ J @ Identification
eventlD A I H occurrencelD (= ) \—1-(idenliiicationID )
Q parentEventiD organismiD k MaterialEntity < organismiD
eventType - . " identificationType
locationID > 1 m:::::::g:::g.l:? o ey taxonFormula
protocollD b b yP )
: ; =)
= ) ! S Taxonldentification
Protocol = Organism P y
; identificationlD
protocollD + “—H organismID -/ ~< taxonID
LprotocoIType ) : organismScope taxonAuthority
oS g taxonOrder
' @ Y . J
i MaterialGroup S
: Taxon )
*~ 44 materialGrouplD
materialGroupType “—H taxonlID
b g parentTaxonID
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Persistent identifiers

Why do we find so many xxxxIDs under the DwC standard?
What do they mean and what are they for?

A Beginner's Guide to Persistent Identifiers

https://www.gbif.org/document/80575

=

www.gbif.org

A Beginner’s Guide to
Persistent Identifiers

Version 1.0

nnnnnnnn

\\\\\

February 2011

NSTITUTO [
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Persistent identifiers - relation to FAIR

Why do we find so many xxxxIDs under the DwC standard?
What do they mean and what are they for?

Table 9: Overall summary of the FAIRness assessment of the EGI-ACE Data Spaces.
A Beginner’s Guide to

Data Space
Persistent Identifiers

Findability (F) Accessible (A)

Interoperable (I) Reusability (R)

GBIF

vl dentificrname
USe.:chTesources

s identifiers
Persistent

https://documents.egi.eu/document/3815
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Thank you!

RUI FIGUEIRA
NO PORTUGUES DO GBIF

INSTITUTO SUPERIOR DE AGRONOMIA
ruifigueira@isa.ulisboa.pt

The Portuguese Node is hosted by ISA-ULisboa with the support of

( INSTITUTO
_ SUPERIOR B
Fundacao « AGRONOMIA

paIa a C ié nc ia gn riam Universidade de Lisboa
ustinet
s € A Tecnologla

Q00

This content is available under an open access license
https://creativecommons.org/licenses/by-sa/4.0/

European Biodiversity Partnership

@ biodiversa+

Biodiversa+ Capacity building workshop
on Darwin Core standard

7th of June from 9:00 to 12:40 CEST

@ B
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The use of Darwin Core as
standard terminology to harmonise
biodiversity data in Life\Watch ltaly

Andrea Tarallo

Institute of Research on Terrestrial Ecosystems (IRET)
National Research Council (CNR), Lecce, Italy

C T ' r = ®
| biodiversa+ ),_ O LifeWatch
@ European Biodiversity Partnersh io ' Consig[io Nazionale \}Aﬁ

delle Ricerche

IIIII

Biodiversa+ Data management and capacity building workshop on Darwin Core standard — 7 June 2024



UR

« ] Consiglio Nazionale
delle Ricerche

LifeWatch Italy Joint Research Unit

LifeWatch ITA has been established as a Joint Research Unit (JRU) in 2010 with 9 founding members leaded by
CNR. It has now 35 members including research institutes, universities, associations and private companies
distributed, seeking to reinforce integrated scientific research on biodiversity and ecosystems.
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A required core data file: Data file in tabular format

Occurrence, checklist or sampling-event
+

+

Metafile (annotation)
+

Resource Metadata

Annotation

Metadata

- =

The Darwin Core Archive is an effective
way to mobilise and exchange specimen
occurrence and observational records



BN

Occurrence

data

N

Traits

(morphology, Experimental
physiology, data

behaviour,...)

%L

1

BN

Environmental
parameters

BN

Geology

Other...

}N@"’[’ch

ITALIA

W

?eg.

Flexible solution but that allow complex queries



Map variables of CSV files with standard
vocabularies and thesauri

CSV UTF-8 files
XLS files

Parasite | Host Sampling | Sampling
species species longitude | latitude



Map variables of CSV files with standard
vocabularies and thesauri

e Darwin Core
o EcoPortal (LifeWatch Italy thesauri and others)

e NERC Vocabulary Server
e BioPortal and other OntoPortal Alliance

repositories
e Others

S H L) .. .

,9;,5 g..o Biodiversity

sesit: “we® Information
e ®g

N NERC ,é;_-..- ;.f.:.. Standards
@5 TDWG
& Environmen tal colo®
ata Service

Li?g}/,.\fit'ch

ITALIA

<&>EcoPortal



: Id Species

1021315821 Carabusauratus
1134943631 Carabusauratus
1591440928 Oniscus asellus
633288236 Oniscus asellus
409193800 Oniscus asellus
1050793085 Oreochromis mossambicus
1050793084 Oreochromis mossambicus
1050793083 Oniscus asellus

Harmonized_MR_watts Originalg unit MR
3,57E+09 Watts
3,25E+09 ml/h
2,19E+09 ml/h
2,03E-02 pLO2 h-1
1,05E+09 plLO2 h-1

0.000288972 puLo2 h-1
0.009355331 puLO2 h-1
0.009585727 Jh-1

Openess.of.data..reusable.policy
https://www.journals.uchicago.edu/t-and-c paragraph 3.1.7

CC-BY
https://onlinelibrary.wiley.com/library-info/resources/text-and-datamining
https://onlinelibrary.wiley.com/library-info/resources/text-and-datamining
https://onlinelibrary.wiley.com/library-info/resources/text-and-datamining
Creative Commons Attribution 4

Creative Commons Attribution 4 <:

Creative Commons Attribution 4.0

@ DATA PROVIDER FILE

Organism

Taxonomy

Coleoptera

Coleoptera

Isopoda; Oniscidae; Oniscus
Isopoda; Oniscidae; Oniscus
Isopoda; Oniscidae; Oniscus

fish

fish

Oniscus asellus

Metabolism
Harmonized_Body_mass grams Dry.weight Measurment Temperature_C
11.9 4.95 5
13.4 0.00191 10
0.512 0.1617 15
12.9 0.00253 20
12.9 0.00672 25
43.7 0.0078 30
21.3 0.0309 20
4.65 0.0138 22
REF
Review.Doi Original.Doi

https://doi.org/10.1086/505997 ¢ <j
https://doi.org/10.1086/505997 ¢
https://doi.org/10.1086/505997 ¢
https://doi.org/10.1086/505997 «
https://doi.org/10.21203/rs.3.rs-1092818/v1
https://doi.org/10.21203/rs.3.rs-1092818/v1
https://doi.org/10.21203/rs.3.rs-1092818/v1
https://doi.org/10.21203/rs.3.rs-1092818/v1

10.1016/0198-0149(90)90104-4
10.1016/0198-0149(90)90104-4
10.1016/0300-9629(73)90241-7
10.1016/0300-9629(73)90241-7
10.1016/0198-0149(90)90104-4

Coordinates

NA
6730'N,2640'E
6730'N,2640'E

NA
NA

41°30N; 145°50E-44°00N; 155°00E Aquatic

4146 N6528'W
NA

Life.stage SEX

adult female
adult male
NA female
NA male
NA unsexed
Fry NA
Fry NA
Juvenile unsexed

Ecosystem

Terrestrial

Terrestrial

Terrestrial

Terrestrial

Terrestrial

Aquatic

Terrestrial

e W

Thermoregulatory Salinity Laboratory.Condition

ectotherm
ectotherm
ectotherm
ectotherm
ectotherm

https://doi.org/10.1016/0300-9629(75)90146-2 ectotherm
https://doi.org/10.1016/0300-9629(75)90146-2 ectotherm
https://doi.org/10.1016/0300-9629(75)90146-2 ectotherm

NA
NA
NA
NA

NA
No
NA
NA
10 nonespecified
30 Yes
20 Yes
30 Yes



Original label

ID

Kingdom

Phylum

Class

Order

Family

Genus

Species

Life.stage

SEX

Harmonized MR_watts
Originalg_unit. MR
Harmonized Body mass_grams
Dry.weight
Measurment_Temperature C
Coordinates

N/A

N/A

Ecosystem
Openess.of.data..reusable.policy
Review.Doi

Original.Doi
Thermoregulatory

Salinity

Laboratory.Condition

MAPPING OF COLUMNS HEADER

Label
catalogNumber
kingdom

phylum

class

order

family

genus
scientificName
lifeStage

sex

metabolic rate
Original Result Unit
body mass

Dry Mass
temperatureValue
verbatimCoordinates
decimalLatitude
decimalLongitude
habitat

license

Is Referenced By
references

body temperature
regulation trait

Water body salinity

laboratory study

Terminology used
DwC
DwC
DwC
DwC

00000
|§EEEEE
OO0 0O00

NCI Thesaurus OBO Edition

ABCD

DwC
DwC

O 00
|oos|
@]

EMODnet Chemistry
aggregated parameter names
Radiation Biology Ontology

ID

http://rs.tdwq.org/dwc/terms/catalogNumber

http://rs.tdwqg.org/dwc/terms/kingdom

http://rs.tdwq.org/dwc/terms/phylum

http://rs.tdwqg.org/dwc/terms/class

http://rs.tdwqg.org/dwc/terms/order

http://rs.tdwq.org/dwc/terms/family

http://rs.tdwq.org/dwc/terms/genus

http://rs.tdwq.org/dwc/terms/scientificName

http://rs.tdwq.org/dwc/terms/lifeStage

http://rs.tdwq.org/dwc/terms/sex

http://vocabs.lter-europe.net/EnvThes/21316

http://purl.obolibrary.org/obo/NCIT C82586

http://vocabs.lter-europe.net/EnvThes/21364

https://kos.lifewatch.eu/thesauri/zooplanktontraits/c 19

http://rs.tdwq.org/abcd/terms/temperatureValue

http://rs.tdwq.org/dwc/terms/verbatimCoordinates

http://rs.tdwq.org/dwc/terms/decimalLatitude

http://rs.tdwq.org/dwc/terms/decimalLongitude

http://vocabs.lter-europe.net/EnvThes/21894

http://purl.org/dc/terms/license

http://purl.org/dc/terms/isReferencedBy

http://purl.org/dc/terms/references

http://purl.obolibrary.org/obo/VT 0001777

http://vocab.nerc.ac.uk/collection/P35/current/EPC00001/

http://purl.obolibrary.org/obo/RBO 00002024



http://rs.tdwg.org/dwc/terms/catalogNumber
http://rs.tdwg.org/dwc/terms/kingdom
http://rs.tdwg.org/dwc/terms/phylum
http://rs.tdwg.org/dwc/terms/class
http://rs.tdwg.org/dwc/terms/order
http://rs.tdwg.org/dwc/terms/family
http://rs.tdwg.org/dwc/terms/genus
http://rs.tdwg.org/dwc/terms/scientificName
http://rs.tdwg.org/dwc/terms/lifeStage
http://rs.tdwg.org/dwc/terms/sex
http://vocabs.lter-europe.net/EnvThes/21316
http://purl.obolibrary.org/obo/NCIT_C82586
http://vocabs.lter-europe.net/EnvThes/21364
https://kos.lifewatch.eu/thesauri/zooplanktontraits/c_19
http://rs.tdwg.org/abcd/terms/temperatureValue
http://rs.tdwg.org/dwc/terms/verbatimCoordinates
http://rs.tdwg.org/dwc/terms/decimalLatitude
http://rs.tdwg.org/dwc/terms/decimalLongitude
http://vocabs.lter-europe.net/EnvThes/21894
http://purl.org/dc/terms/license
http://purl.org/dc/terms/isReferencedBy
http://purl.org/dc/terms/references
http://purl.obolibrary.org/obo/VT_0001777
http://vocab.nerc.ac.uk/collection/P35/current/EPC00001/
http://purl.obolibrary.org/obo/RBO_00002024

Full taxonomy

catalogNumber [ingdom phylum class order family genus scientificName
1 | Animalia | Arthropoda | Insecta Coleoptera  Carabidae | Carabus Carabus auratus
2 | Animalia | Arthropoda | Insecta Coleoptera | Carabidae | Carabus Carabus auratus
3 | Animalia | Arthropoda | Malacostraca | Isopoda Oniscidae | Oniscus Oniscus asellus
4 | Animalia | Arthropoda | Malacostraca | Isopoda Oniscidae | Oniscus . . . .
& | amimalia | Arvopoda | Malacostraca | sopoda | oniecidas | onsos |4 Use of curated resources to describe variables (primary Darwin Core)
E> lifeStage sex metabolic rate Original Result Unit body mass Dry Mass temperatureValue country verbatimlocality
adult female 0,02617798 Watts 0,875 0,06365 5 NA NA
adult male 0,07338301 ml-hour 0,564 | 0,06365 10 | NA NA
NA female 0,072122288 mi-hour 0,784 | 0,02038 15 | Malaysia = Danum Valley Conservation Area, south-east Sabah
NA male 0,178103254 pLO2-hour 0,684 | 0,03758 20 Malaysia Danum Valley Conservation Area, south-east Sabah
NA unsexed 0,016082891 ' 1l O2-hour 0967 | 0.06365 25 | NA NA
fry NA 0,009523393 verbatimCoordinates decimalLatitude decimalLongitude habitat license
fry NA 0,012314669 | NA NA NA Terrestrial = https://www.journals.uchicago.edu/t-and-c paragraph 3.1.7
juvenile  unsexed | 0,031881146 | NA NA NA Terrestrial CC-BY 4.0
67 30'N, 26 40' E 67.53 26.66 Terrestrial https://onlinelibrary.wiley.com/library-info/resources/text-and-datamining
67 30'N, 26 40' E 67.53 26.66 Terrestrial https://onlinelibrary.wiley.com/library-info/resources/text-and-datamining
NA NA NA Terrestrial | https://onlinelibrary.wiley.com/library-info/resources/text-and-datamining
41°30N; 145°50E-44°00N; 155°00E | 41.76 -65.46 Aquatic  CC-BY 4.0
41 46 N 85 28' W 41 7R -RR 4R Amnatin | CCO-RY AN

NA

Is Referenced By references body temperature regulation trait Water body salinity laboratory study
https://doi.org/10.1086/505997 10.1016/0198-0149(90)90104-4 ectotherm NA NA
https://doi.org/10.1086/505997 10.1016/0198-0149(90)90104-4 ectotherm NA No
https://doi.org/10.1086/505997 10.1016/0300-9629(73)90241-7 ectotherm NA NA
https://doi.org/10.1086/505997 10.1016/0300-9629(73)90241-7 ectotherm NA NA
. . 98-0149(90)90104-4 ectotherm 10 | none specified
Data file in tabular formats:o.sessesssessorss conem oo
NIPS://d0I1.0rg/1U.212US/rS.5.rs-1082818/v1 | https://dol.org/10.1016/0300-9629(75)90146-2 | ectotherm 20 | Yes
https://doi.org/10.21203/rs.3.rs-1092818/v1 https://doi.org/10.1016/0300-9629(75)90146-2 | ectotherm 30 | Yes



How we manage it now:
semiautomatic annotation on data portal

Attribute Information

Variables . 11 M M M
e Name  samplingprotocol original description not harmonised
UNIONE EUROPEA family
= I Label  samplingProtocol mapped label
genus
providedscientificname Definition The names of, references to, or descriptions of the methods or protocols used during a dwc:Event.
> scientificname
. //////}ﬂ 1o AV /4//// st tuta”ength Storage TVPE
o detter Hvrerveee ashfreedryweight
ashweight Measurement  nominal
PON e
Lt g Measurement

Dermett Definition Pattern Source

Any Text
- ® v P
ht Annotation
Llfewa Ch Property Name Property URI Value Value URI

ITALIA http:/ecoinformatics.org/oboe/oboe.1.2/ | OBOE The http:/ catalogNumber
oboe- Extensible rs.tdwg.org/ U RI
core.owl#containsMeasurementsOfType Observation dwc/terms/

Ontology::contains catalogNumber
measurements of

type

e Annotation



Data gathering

XLS
non standardised data

Data harmonisation pipeline

Structure and mapping

Structured and standardised CSV
Parasite species ->speciesName
-> associatedTaxa
Sampling longitude-> decimalelLongitude
Sampling latitude -> decimallLatitude
Sampling coordinates-> verbatimCoordinates

Host species

Taxonomic
check

Lfgy:@'}fch

ITALIA

Catalogue of Life

= o | VORESSIN

WaRM

World Register of Marine Species

Export
CSV

XML (EML 2.2.0)
JSON-LD

— or

Publication

Annotated dataset
+

Metadatain EML 2.2.0

% Li?g}/:fi’fch

ITALIA

Li?a&ffch

ERIC
METADATA CATALOGUE

J

\_9 Metadata



Advantages of our approach

Integration with

semantic platform V Fi)k(;enSIble as user
and Data Labs

(LU

Interoperable with Export as Darwin &
() liii P

other systems Core Archive Work in
progress

&



Thank you ©



Biodiversa+: Data management and capacity building on Darwin Core Standard workshop

Building Capacity: developing skill and
expertise & creating community of practice

Llfg "t'ch

ERIC

Cosimo Vallo, LifeWatch ERIC Training Officer
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LW ERIC Training Architecture

Training Catalogue

Welcome to the LifeWatch ERIC

Training Catalogue! E
= —_— Pl
s — JE— E

Training,

Learning = = [

and o vty s _—
Education

Training Platform

T
Llfe}h\té h

RIC
™
,,‘ \
P \
. /. \
- Welcome to the LifeWatch ERIC \ a /
- Training Platform!

Community

Users 2 B ¢ %
and ”
Community
Support

Working Groups ™~

Helpdesk

Leh :
" ERIC Help Desk

PR ————,

Wbt pupecef e Ca age?
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ERIC

Training Catalogue

LW ERIC Training Catalogue hosts

the metadata of learning resources Welcome to the LifeWatch ERIC
Training Catalogue!
* Enhances FAIRness: ensures that U
resources can be shared, searched, seussssmraennee.

discovered, accessed and reused

* Increases visibility: offers learning
resources produced internally in
LW ERIC and hosted on its Training

Categories

5] [ ]
Platform, as well as externally by r@ =1 — =
partner institutions/communities Blodersty Senices Webinars and

Games eCampus Tutorials Conferences

* Allows contributors to publish
learning resources https://trainingcatalogue.lifewatch.eu/home/



https://trainingcatalogue.lifewatch.eu/home/

Li‘fgys’ffch

ERIC

Training Platform

LW ERIC Training Platform addresses

training, learning and education needs

of the biodiversity research Wekcme o the ewatch I
community

* Training contents constantly
added and curated

» User experience is optimized with E @ gy =] E,'j
a user-friendly interface B~ =
e Dedicated section(s) can be and Schoots " nd Tutorials — -

developed to host project- -
specific contents (ex. EU projects) https://training.lifewatch.eu/



https://training.lifewatch.eu/
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Community

LW ERIC Community space dedicated
to members of the wider scientific
community

Community

* Meet, interact and collaborate:
interactive space for collaborative
working and networking

« Create Working Groups: join = = R cE
researchers and experts working in = s oy oo wmwems e

the field of biodiversity and
ecosystem research
Working Groups Pl

* Share, discover, find and promote o
https://community.lifewatch.eu

targeted opportunities and calls



https://community.lifewatch.eu/

Li?g}/sfifch

ERIC

Helpdesk

LW ERIC Helpdesk supports the use of Help Desk

our platforms and services

Ticket system to address all support
requests. Unique number to refer e e k5t st e s s

The LifeWatch ERIC Help Desk applies a ticket system to address all support requests.
A unique number is assigned to each request, and you can refer to it to track its progress.

an d trac k p rO gress Of VO u r req u eSt Check our knowledge base to see if the issue you wish to raise has already been addressed. All topics are listed on the left-hand side column; select one to see the list of items associated with it. A search field is at your disposal

to easily query the knowledge base.

If you cannot find what you are looking for, you can open a new ticket. Please note that a valid e-mail address is required.

Open new ticket to get support and
solve issues as well as to suggest .uweommmempmermn s a
improvements to our products

Topic Item

Knowledge base of all the issues
ra I S e d W I t h a S e a r C h f I e | d to e a S I | \/ Community Platform — My Account »  Whatis the purpose of the Directory of Scientific Skills page?
q U e r\/ th e k n O W | e d g e b a S e Community Platform — Working Groups »  Whatis the purpose of the Board of Opportunities page?

https://helpdesk.lifewatch.eu

Community Platform — General »  Whatis the purpose of the Calls page?



https://helpdesk.lifewatch.eu/
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ERIC

Meet the Team

Training Team at Life\Watch Service Center in Lecce

Cosimo Vallo Eleonora Parisi
Training Officer EU Projects Training Officer

Landing page: https://www.lifewatch.eu/training-and-education/



https://www.lifewatch.eu/training-and-education/
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ERIC

Training Action Coordination

LifeWatch ERIC created a Training Working Group (TWG) to collaborate
among different offices and coordinate its training activities.

00

14 training focal points from all its Common Facilities and National
Distributed Centres that hold monthly coordination meetings
share, discuss, plan and design training initiatives, activities and
products

members’ engagement and information sharing contributes to
strengthen ERIC position in training within scientific community
Achievements: collaboratively developed Training Strategy,
establishment of procedures and quality standards
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ERIC

Contact us

Get in touch with us at

training@Ilifewatch.eu




Biodiversa+: Data management and capacity building on Darwin Core Standard workshop

Building Capacity: developing skill and
expertise & creating community of practice
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ERIC

Thank you for the attention!



