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data into the Digital Twin Ocean

Darwin Core




-4 DTO-BioFlow

Integration of biodiversity monitoring
data into the Digital Twin Ocean

State of the art: Data is scattered

under the current system. Students in PhD programmes.
spend up to 80% of their time on ‘data munging’, fixing
formartting and minor mistakes to make data suitable for

avnf

\ :' /
R O N = analysis — wasting time and talent. With 400 such students,
- = that would amount to amonetary waste equivalent tothe
salaries of 200 full-time employees, at minimum. So, hiring
20 professional data stewards tocut time lost to datawran-
gling would boost effective research capacity. Many top

More than 70% of researchers have tried and failed to reproduce another scientist's
experiments, and more than half have failed to reproduce their own experiments. Those are
some of the telling figures that emerged from Nature's survey of 1,576 researchers who took

a brief online questionnaire on reproducibility in research.

Darwin Core




% DTO-BioFlow
e FAIR data: Data standards

“Set of guidelines or rules that specify how data should be structured, formatted, and represented to

ensure consistency, interoperability, and efficient data exchange”

data-types
documentation

i nte rO pe rabi lity protocols
data-exchange C O nve n tl O n S

guidelines =

ficency COMMON-framework

integration

structure

encoding

e
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Integrat ion of b odiversity maonitoring

mremememe - FAIR data: Data standards

X v
Name Phone Birth date Country Name Phone Birth date |(Country
John Smith |[445-881-4478 August 12, 1989 Belgium John Smith|445-861-4478|1989-08-12|Belgium
Fitch, Marie|(6§76)546-8165 |June 15, 72 Us —) Marie Fitch|876-546-6165(1972-06-15USA
Deere, Alan(+1-189-456-4513 |11/12/1965 USA Alan Deere|189-456-4513|1965-11-12|USA

Darwin Core .
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Darwin Core: The scope
%3lee®

Darwin Core is a standard maintained by the Darwin Core Maintenance Interest Group.
It includes a glossary of terms (in other contexts these might be called properties,
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.

Darwin Core )
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Integration of biodiversity monitoring
data into the Digital Twin Ocean

Darwin Core: The terms

{ occurrencelD ] [ catalogNumber ] { recordNumber ] { recordedBy } [ recordedByID ] [ individualCount ]
{ organismQuantity ] [ organismQuantityType ] [ sex ] [ lifeStage ] [ reproductiveCondition ] { caste ]
LiSt Of terms ‘ behavior ‘ ‘ vitality ‘ ‘ establishmentMeans ‘ ‘ degreeOfEstablishment ‘ ‘ pathway ‘

{ georeferenceVerificationStatus ] [ occurrenceStatus ] [ associatedMedia ] [ associatedOccurrences ]

{ associatedReferences ] [ associatedTaxa ] [ otherCatalogNumbers ] [ occurrenceRemarks ]

- Standardized

basisOfRecord
Identifier http://rs.tdwg.org/dwc/terms/basisOfRecord
- Maintained Definition The specific nature of the data record.
Comments Recommended best practice is to use a controlled vocabulary such as the set of local

names of the identifiers for classes in Darwin Core.

Exan1p|ES MaterialEntity

PreservedSpecimen

FossilSpecimen

19/472'024 m— Darwin Core
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Integration of biodiversity monitoring
data into the Digital Twin Ocean

Darwin Core Archives: The data package

- Data tables

- Core

meta.xml KN

- Extensions

a

pilg

DwC Archive

- Meta.xml </> ‘

EML.xml

- Eml.xml

Measurement-or-fact ext

19/04/2024 — Darwin Core
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Integration of biodiversity monitoring
data into the Digital Twin Ocean

Darwin Core Archives: The data package

Extended Event Occurrence Extended
MeasurementOrFacts Core Extension MeasurementOrFacts
- Data tables ( l T l VO l O l \
- Core Cruise
~ . Occurrence_1 /-
Extensions Station /!
Occurrence_2 € _
sample N fyadds
\
- Meta -Xml grain size \\
subsample " bodylength
nitrate
- Eml.xml occurrence
occurrence < o
organic carbon -

e

19/472'024 m— Darwin Core
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Integration of biodiversity monitoring
data into the Digital Twin Ocean

Darwin Core Archives: The data package

U

- Data tables Water _ Species

v sample ‘presences

- Core event Table l ~l

eventlD| eventDate

- Extensions - 123 | 2012-03-22 Temperature Occurrence Table

i data eventID | occurencelD  scientificName
X s123 0321 Stomias boa g
E s123 0322 Gryphus vitreus .
- Meta.xml : :
: eMoF Table
- Eml.xml i eventlD occurrencelD measurementType measurementValue, measurementUnit E
'> s123 temperature 25 degrees Celsius E
s123 0321 length 15 cm '
A :

Darwin Core
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Integration of biodiversity monitoring
data into the Digital Twin Ocean

- Data tables
- Core
- Extensions

- Meta.xml

- Eml.xml

Darwin Core Archives: The data package

|<archive xmlns="http://rs.tdwg.org/dwc/text/" metadata="eml.xml">
| <core encoding="UTF-8" fisldsTerminatedBy="\t" linesTerminatedBy="\n" fieldsEnclossdBy=""
| <filea>
<location»ococurrence. txt</locations
</files>
<coreid indsx="0" />
<field index="1" term="http://rs.tdwg.org/dwc/terms/basisOfRecord" />
<field index="2" term="http://rs.tdwg.org/dwc/Lerms/occurrencell" />
<field index="3" term="htip://rs.tdwg.org/dwc/terms/occurrenceRemarks" />
<field index="4" term="htip://rs.tdwg.org/dwc/terms/recordedBy" />
<field indsx="3" term="htip://rs.tdwg.org/dwc/terms/behavior" />
<field index="6" term="http://rs.tdwg.org/dwc/terms/occurrencestatus"/>»
<field index="7" term="http://rs.tdwg.org/dwc/terms/previousIdentifications"/>
<field index="8" term="http://rs.tdwg.org/dwc/terms/eventID"/ >
<field index="9" term="http://rs.tdwg.org/dwc/terms/identifiedBy"/>
<field index="10" term="http://rs.tdwg.org/dwc/terms/identificationQunalifier"/>
<field index="11" term="http://rs.tdwg.crg/dwc/terms/scientificNameID" />
<field index="12" term="http://rs.tdwg.org/dwc/terms/scientificName" />

</core>
| <extension encoding="UTF-8" fis=ldsTerminatedBy="%t" linesTerminatedBy="%n" fisldsEnclosedl
| <files>
<locationrextendedmeasurementorfact. txt</location>
</files>

<coreld index="0" />
<field index="1" term="http://rs.tdwg.org/dwc/terms/measurementID" />
<field index="2" term="http://rs.tdwg.org/dwc/terms/occurrencell" />
<field index="3" term="http://rs.tdwg.org/dwc/terms/measurementType" />
<field index="4" term="http://rs.icbis.org/obis/terms/measurementTypelID" />
<field index="5" term="http://rs.tdwg.org/dwc/terms/measurementValue" />
<field index="&" term="http://rs.ickis.org/obis/terms/measurementValuelID" />
<field index="7" term="http://rs.tdwg.org/dwc/terms/measurementlUnit" />
<field index="8" term="http://rs.ickbis.org/cbis/terms/measurenentUnitID" />
</extension>
< farchive>

Darwin Core
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Integration of biodiversity monitoring
data into the Digital Twin Ocean

Darwin Core Archives: The data package

|<E1n1 ieml xmlns:eml="eml://ecoinformatics.org/eml-2.1.1"
xmlns:de="http://purl.org/dc/terms/"
xmlns:xsi="http: //www.w3.org/2001/XMLSchema-instance”
Xxsi:schemalocation="eml://ecoinformatics.org/eml-2.1.1 http://rs.gbif.org/schema/eml-gbif-profilesl.1,
packageId="cd4f3685-c3dd-4461-89%4c-b4ed4clT5851/v1.3" system="hitp://gbifl.org" scope="system"
- Data tables | xml:lang="eng">

|cdatasets
- Core calternateldentifier>10.17031/tpgirv</alternateIdentifisr>
<alternateldentifier>cd4f3685-c3dd-4461-894c-b4e94cl7585f</alternateldentifier>
. <alternateldentifier-hittps://www.dassh.ac.uk/ipt/resocurce?r=dassh-113</alternateldentifisr>
- Extensions ctitle xml:lang="eng">1999-2001 University Marine Biological Station Millport (UMBSM) Clyde Sea Rapid Method
| <creators
<grganizationName>University Marine Biclogical Station Millport (DMBSM)</organizationName>
</creator>
| <metadataProvider>
_ Meta Xml <organizationlame>The archive for marine species and habitats data (DASSH)</organizationName:
. | <addreas>
<city>Plymouth</city>
<country>GB</country>
<faddress:
<electronicMailhddress>dassh.enquiriesfmba.ac.uk</electronicMail Addresa>
- i </metadataProvider>
E m I XM I | <asscciatedParty:
| <individualName>
<givenName>Data</givenName>
<3urlame>Team</surliams>
<findividualName>
<glectronicMailhddress>datafmba.ac.uk</electronicMaillddresss
<roleruser</role>
</assoclatedParty>

Darwin Core
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Integration of biodiversity monitoring
data into the Digital Twin Ocean

arwin Core Archives: Choosing the structure

CTD measurements Tagged animals VPR

o
2
5
ES

occurrence

tracked
14
animal D even VPR tow D event

occurrence
occurrence
capture

measurement/fact

measurement/fact section

g
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'
|

cast

measurement/fact

|
1
__________ _———

\
average |
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occurrence
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reading depth 2

section
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Integration of biodiversity monitoring
data into the Digital Twin Ocean

Cores

= Event
= Occurrence

= Checklist

Darwin Core Archives: Choosing the structure

‘What kind of data

do you have, or will
collect?

Do you have event level
information (e.g. sample,
station, cruise, study, etc.)?

Have (or will) you collect
any data associated with
samples or sampling?
(e.g. temperature, length,
etc.)

Event core
only

Have (or will) you collect
any data associated with
samples or sampling?
{e.g. temperature, length,
etc.)

|
Sl

T
i

Extensions

Occurrence

Extended Measurement Or Facts

H

Ht

Resource Relationships

i

Chronometric Age

DNA derived data

H

Ht

Have (or will) you collect
any data associated with
das or -

(e.

g?
g. temperature, length,
etc.)

)

j
DNA
eMoF Occurrence
+
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Integration of biodiversity monitoring

data inko the Digitl Twin Gosan O B | S E N v Data fo rmat

Event Occurrence
eventDate locality datasetNainstitution eventiD decimallo decimalla coordinatemaximum minimumDepthlnMe scientificNameventlD occurrenc scientificNamelD occurrencibasisOfRe:
1992-11-07 cadiz bay Data surve University biOfn_Cb_O?l: -6.26667 36.53333 10000 40 30 Mustelus astebio m_cb_| biom_cb_| urn:lsid:ma rinespeci, pre sent MaterialS:
1992-11-11 cabo de g:Data surveUniversity biom_cg_1111 -2.18333 36.73333 9300 15 5 Mustelus astcbiom_cb_ibiom_cb_lurn:lsid:marinespeci present MaterialSz

Mustelus canbiom_cb_ibiom_cb_iurn:Isid:marinespeciipresent MaterialSz

Carcharhinusbiom_cb_tbiom_cb_lurn:lsid:marinespeci present MaterialS:

extended measurements or facts Exaptasia pal biom_cg_'biom_cg_urn:lsid:marinespeci present HumanOb

eventlD OcCcurrenc measuremn measuremn measurernr measuren measuren measuren Breviolum mibiom_cg_’biom_cg_ urn:lsid:marinespeciipresent HumanOb
biom_cb_071 SamplingF Agassiz tre not applic http://vochttps://vo https://vo
biom_cg_111 SamplingFdiver not applic http://vochttps://vo https://vo

biom_cb_071biom_cb_ILifestage adult not applichttp://vochttps://vo https://vo
biom_cb_071biom_ch_|Lifestage juvenile notapplichttp://vochttps://vohttps://vo
biom_cb_071biom_cb_lLifestage juvenile notapplichttp://vochttps://vohttps://vo An action that occurs at a particular place and time.
biom_cb_071biom_cb_ILifestage adult not applichttp://vochttps://vo https://vo
biom_cg_111biom_cg_!Lifestage adult not applichttp://vochttps://vo https://vo

Event:

biom_cg_111biom_cg_!Llifestage adult not applichttp://vochttps://vo https://vo Occurrence:

biom_cb_071biom_cbh_IWet weigt 10.4 kg/m2 http://voc https://vo An existence of an organism(or homogeneous group of
biom_cb_071biom_ch_IWet weigt 3.6 kg/m2 http://voc https://vo

biom_cb_071biom_cb_IWet weigt 8.43 kg/m2 http://voc https://vo organisms) at a particular place and time
biom_cb_071biom_cb_IWet weigt 15.22 kg/m2 http://voc https://vo

Measurement or Fact:

A known characteristic of something

Darwin Core
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Integration of biodiversity monitoring

wmmmeme e OBIS ENV Data format

Madeira (route)

Madeira_Cruise-001  Transect-01

—
Event

eventDate locality  datasetNainstitution eventlD decimallo decimalla coordinattmaximum minimumDepthinMe Transect-02

1992-11-07 cadiz bay Data surveUniversity biom_cb_071. -6.26667 36.53333 10000 40 30 I

1992-11-11 cabo de g:Data surveUniversity biom_cg 1111 -2.18333 36.73333 9300 15 5

Madeira_Cruise-002 Transect-01

Transect-02

Event:

An action that occurs at a particular place and time.

Occurrence:
An existence of an organism(or homogeneous group of

organisms) at a particular place and time

Image source: DALL-E 2014-04-11

Measurement or Fact:

A known characteristic of something

Darwin Core
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Integration of biodiversity monitoring

wmmmeme e OBIS ENV Data format

Occurrence

scientificNameventlD occurrenc scientificNamelD occurrenc basisOfRe:
Mustelus astebiom_cb_ibiom_cb_iurn:Isid:marinespeciipresent MaterialSz
Mustelus astebiom_cb_tbiom_cb_turn:lsid:marinespeciipresent MaterialS:
Mustelus canbiom_cb_ibiom_cb_iurn:Isid:marinespeciipresent MaterialSz
Carcharhinusbiom_cb_tbiom_cb_lurn:lsid:marinespeci present MaterialS:
Exaptasia pal biom_cg_'biom_cg_lurn:lsid:marinespeciipresent HumanOb
Breviolum mibiom_cg_’biom_cg_ urn:lsid:marinespeciipresent HumanOb

Event:

An action that occurs at a particular place and time.

Occurrence:

An existence of an organism(or homogeneous group of

organisms) at a particular place and time

Image source: LifeWatch VLIZ

- Taxonomy - Life stage
- Size class - Behaviour Measurement or Fact:
- Sex - .. A known characteristic of something

Darwin Core
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Integration of biodiversity monitoring
data into the Digital Twin Ocean

Relevant sources

GBIF Repository of Schemas

it

Darwin Core terms

Ht

Darwin Core archive IPT guide

i

OBIS manual

i

Ecological Metadata Language (EML)

Baker, M. (2016). 1,500 scientists lift the lid on reproducibility. Nature, 533(7604).
https://doi.org/10.1038/533452a

= Mons, B. (2020). Invest 5% of research funds in ensuring data are reusable. Nature, 578(7796), 491-491.
https://doi.org/10.1038/d41586-020-00505-7

H

i

Darwin Core .



https://rs.gbif.org/
https://dwc.tdwg.org/terms/
https://ipt.gbif.org/manual/en/ipt/latest/dwca-guide
https://manual.obis.org/
https://eml.ecoinformatics.org/
https://doi.org/10.1038/533452a
https://doi.org/10.1038/d41586-020-00505-7
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data into the Digital Twin Ocean
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