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Introduction

This document aims to present the main results of the work done within DiSSCo Prepare

Final Conference as part of DISSCo Futures, a 2-days conference event.

The preparatory phase of DiISSCo was finalised with a conference in which teams from three
major projects contributing to the preparatory phase of the Rl (Mobilise, DiSSCo Prepare
and Synthesys+) presented main achievements across different dimensions of DiSSCo RI,

specifically in organisation & financial, technical, data and scientific.

Furthermore, the sessions provide main insights into the work to be carried out during the

DiSSCo transition phase (2023-2024).

The event includes 8 sessions with more than 66 speakers. Physical participation reached
200+ participants from the DiISSCo community, main stakeholders and EU representatives.

The event was on live streaming which increased the number of participants by 25%.

Active participation in the sessions was highly incentivized through panel discussions,
mentimeters, open discussions and debates. Half of the audience and presenters were

female, and attendees came from all over the 23 countries supporting DiSSCo nowadays.

This document includes links to the registrations, the attendance list, the presentations and

the links to the registration of the sessions (YouTube).!

1 Day 1: https://www.youtube.com/watch?v=7geZcxKfgRA
Day 2: https://www.youtube.com/watch?v=90C9kPKbN1Q
Day 3: https://www.youtube.com/watch?v=LBOj8hpggg8
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Fraser NMS (National
Museums Scotland)
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History Collections
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Banki COL/Species 2000

Lambert RBINS
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Museum / University
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University of Warsaw
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Duizce University
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University of Malta
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OPENING PLENARY

FUTURES

Distributed System of Scientific Collections Brussels 07-09/02/2023

KBR, Royal Library of Belgium
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FUTURES

D\ stributed System of Scientific Collections Brussels 07-09/02/2023

Dr. Vince Smith Plenary Session

Welcome and introduction

KBR, Royal Library of Belgium
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FUTURES

D\ stributed System of Scientific Collections Brussels 07-09/02/2023

Serge Scory Plenary Session

Welcome from the host

KBR, Royal Library of Belgium



Opening Plenary - Welcome address - Serge Scory (RBINS)
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FUTURES

D\ stribute em of Scientific Collections Brussels 07-09/02/2023

Dr Doug Gurr Plenary Session

Three provocations for the natural history collections
community

KBR, Royal Library of Belgium





http://drive.google.com/file/d/1WQaoB6vKepsi0yj0c4a_Z3Pb0FUcmwJs/view

DISC )
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D\ stributed System of Scientific Collections Brussels 07-09/02/2023

Deborah L Paul Plenary Session

A Glimpse Into the Future of Museums: People,
Buildings, Data

KBR, Royal Library of Belgium



- A Glimpse Into the Future of Museums: People, Buildings, Data
- Deborah L Paul

PhD position Science Museums of the Future

In the light of urgently needed system transformations that serve
contemporary complex societal challenges

many science museums are - and are increasingly expected to be

~renewing their role at the interface of science and society.~

https://www.academictransfer.com/en/321683/phd-position-science-museums-of-the-future/

DiSSCo Futures 7-9th February 2023 KBR, Royal Library of Belgium



- A Glimpse Into the Future of Museums: People, Buildings, Data
- Deborah L Paul

Libraries and Natural Science Museums
Oodi Helsinki Central Library as inspiration

A library and

- venue

- service

- architecture
- art

- workshop

- studying

- work

- gaming

- studios

- dining

- playground
https://oodihelsinki.fi/fen/ - community

DiSSCo Futures 7-9th February 2023 KBR, Royal Library of Belgium



- A Glimpse Into the Future of Museums: People, Buildings, Data
- Deborah L Paul

3 topics
. People Q/V\Q
« Buildings
. Data

2 perspectives

. Visions of the future
. ldeas to empower you

DiSSCo Futures 7-9th February 2023 KBR, Royal Library of Belgium



- A Glimpse Into the Future of Museums: People, Buildings, Data
- Deborah L Paul

People Vision - Shared Knowledge Management

e (tacit) knowledge transfer
e human-in-the-loop round-tripping

e inclusion
o< I 4@ A
d 3
== WIKIDATA {? slack

Wikidata logo: Planemad, Public domain, via Wikimedia Commons
DiSSCo Futures 7-9th February 2023 KBR, Royal Library of Belgium Bionomia: CC-BY-SA, David Shorthouse



Plenary Session - A Glimpse Into the Future of Museums: People, Buildings, Data
- Deborah L Paul

People Vision - Human (organizational / behavioral) Architecture

e + professional development, capacity development
e + getting credit, citation, attribution (better metrics)

L Py
ne, AR
i ®

sae :.0. Biodiversity ‘ ‘ ‘ ' 5276 399 14

e2%|"%e@ Information @ - ERE 981
L8 Standard o [ BT ED

2 A S_ta 5 - 5\ ! 9775 E.!Zimll-’il

https://stats.taxonworks.org
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People Vision - Greater Impact giE[ese, siodiversity

%e® Information
<® ;....‘ Standards
"'..' ... [ TOWG ]

® people using data standards
® collections and expertise value and access
o integrated in museums and universities
o recognized by industry, states, countries
e taxonomist’s value increases

o e.g.reference libraries + BINs i q_l%
® new uses for specimens and data :

DiSSCo Futures 7-9th February 2023 KBR, Royal Library of Belgium
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People Vision - Greater Impact 2180, Biodiversity

2 %e® Information
%e x_....‘ Standards
“aolee®

® people using data standards
® collections and expertise value and access
o integrated in museums and universities
o recognized by industry, states, countries
e taxonomist’s value increases
o e.g. reference libraries + BINs
® new uses for specimens and data

Tonsor is committed to establishing a think tank, an environment within the museum that
encourages—and expects—researchers to reach beyond the boundaries of their fields and take
action by sharing ideas, interpreting data, and interacting with a variety of different communities.

Barbara Klein. The Future of Natural History: An integrated approach to actionable, community-focused science is the way forward. Science and Nature. Fall 2020.
https://carnegiemuseums.org/carnegie-magazine/fall-2020/the-future-of-natural-history/

DiSSCo Futures 7-9th February 2023 KBR, Royal Library of Belgium
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People Vision — Access and Motivation

e |anguage barriers gone (technology)

e museums and collections
o choose my own adventure (motivation)
o more accessible researchers
o community science

B & B 9 4

DiSSCo Futures 7-9th February 2023 KBR, Royal Library of Belgium
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People Ideas - Effecting Change

e power or status (or clever strategy)
e moving from prejeetion to intersection

I_@_I ’@ i tmyt
®ea @-® interests

DiSSCo Futures 7-9th February 2023 KBR, Royal Library of Belgium

others’
Interests

- Deborah L Paul
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People Ideas — Data Leadership

e Do you have this at your
institution? If not, how will your
network help you with this?

“Without a seat at the
executive committee, the
data leader is unlikely to

have the mandate,
Influence or exposure to the
business (museum) to
advance a real data
agenda.”

Stack C, Stadolnick E. 2018. Data Leadership: Defining the expertise your organization needs. Accessed Feb 2023
DiSSCo Futures 7-9th February 2023 KBR, Royal Library of Belgium



https://www.spencerstuart.com/research-and-insight/data-leadership-defining-the-expertise-your-organization-needs

- A Glimpse Into the Future of Museums: People, Buildings, Data
- Deborah L Paul

People Ideas - an institution’s collections’ survey

Maslow’s Hierarchy of Needs
capacity development
data leadership
missing
O  use cases opportunity
o shared knowledge structure

need for new roles
o Biodiversity Informatics Managers
o Community Liaisons
o Data Scientists

DiSSCo Futures 7-9th February 2023 KBR, Royal Library of Belgium
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Buildings Vision — What's new?
Evolution of Collecting and Data Practices and Use

e plant samples (instead of the entire plant)
what will we be collecting, where? digital first?
o gaps-based? repetition?
new kinds of images, 3D, VR
lots of eDNA
richer (meta)data (e. g. ground / air temperature, traits)
standards embedded
identifier mischief managed
publishing linked

DiSSCo Futures 7-9th February 2023 KBR, Royal Library of Belgium
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Data ViSiOn - | search and visualization reinvented! |,

T e re—— [P ———

- ¥
Tom e Syt e sl G om UM 18 AP PO
AT UTA P o b o et AT
P 0 T L adih B S B8 Mt
St Gt | A, 30 bk, g VG e
Foal o S 4. 3 0 of L Sebags W
S b Dovo, 218, JHCEW, 2 290w wioed
e e et L ]
19 DI NIATT 3 K0

® artificial intelligence (Al), machine learning
(ML), text-mining in regular use! .

th
lmd ow.atun Qu.d m:. AT s ST T K (0t B

B THGE LM vl P00 L6 P

o dwc:verbatimLabel in use 3 ‘ e e T
o unknown unknowns ~ "‘1"?:‘:3"'%":_. -
o new data visualization, data quality e
. Y Y d 3 (17" + MG, 304- 2001
o automated parsing to data standards —rrr———— e
i \ mwwl
o clustering
o motivation ke I
. ‘ :ul:m;kndy seeing soma interesting functianalty that summarises - "‘m‘,m .':‘“""WTMW
e) |mage AI fies (50 could provide Nghlavel summaries of whola bibliographies. | _‘ % e
wolkd alse presume that we can soon generste graphics based of . ity S e
statistical Al anabysis and date liaks, O, which | am trying— " e T T e e e
Q1 ua 9 Al 20 X -—n-n-hn-. e o v A

Steen Dupont &legolath - Fab & =
‘ Repiing 1o @LagoMaoth vnd exdbdeb

Allow text to Image editing like, “change image {e.g habitus) to a scientific]

INusteation using paintiliem®™

—
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power of verbatim text and ai

Data Vision -

e the value of verbatim and full text

o ai, ml, text-mining power
e dwc:verbatimLabel in use
o automated parsing to data standards

from this text, please find the state, county, locality, collecting date, collectors, taxon
name, specimen count, sex, determined by, determined date, institution, collection
name, barcode: |

ILL: Union Co,

Walf Lake by Powder Plant
Bridge. 1 Mareh 1975

Call, 5 Ketzler, 5, Herbert

Maonatoma
langicallis 4 «
Det TC McElrath 2018

IMHS
Insect Collection
456782
] and output mapped to Darwin Core terms please

KBR, Royal Library of Belgium

"stateProvince": "ILL",

"county": "Union Co.",

"locality": "Wolf Lake by Powder Plant Bridge",
"eventDate"; "1 March 1975",
"recordedBy": ['S. Ketzler", "S. Herbert"],
"scientificName": "Monotoma longicollis",
"individualCount": 4,

"sex" "d",

"identifiedBy": "TC McElrath",
"dateldentified": 2018,

"institutionCode": "INHS",
"collectionCode": "Insect Collection",
"catalogNumber": 456782

Biodiversity
Information
Standards

https://github.com/tdwg/dwc/issues/32
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Data Ideas

e trending
- data4good, focus on impact, local-to-global
- digital first in the context of the bigger picture

~ o0 @

DiSSCo Futures 7-9th February 2023 KBR, Royal Library of Belgium
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From Doug and Deb — your thoughts?

e Doug
o  speed e
o A __ » IMAGINZ e
o compelling business cases ";{ %’&-ﬁﬁ.},{
. . . A th A,
m  seeking financial support A;,,;.-J-j;;g Lo,
|, s eginet i
e Deb /\;“JE;UV/
o  shared knowledge management Yy B
o  Al, ML, text-mining for digitization and Lps gﬁf‘*"\*ﬁ
discovery and ... 2 ]“-J
o what will we collect in 20 years T P e VS
; S < [0 P
o ask me about Bopr 3] m 4;52 5] Leaders
m  Cisco PitStop ,‘ﬁ»‘,‘,“’ \r.wp—v e Daveloping and accelerating the
m Imagine.One (q}ag._@n-a;'\. s transtormational leadership our world needs
T (e o
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Acknowledgements

Technical infrastructures are always only as functional and
resilient as the social capacity of the communities that build and
maintain them. (the socio-technical piece)

~

A -
‘\.J

e Thank you all, and

e Let's Go DiSSCo! @debpaul@mastodon.world
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@idbdeb tw
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Synthesis of Systematic Resources

Background

EC promoting “integrated research infrastructures”
NH consortia developed “SYNTHESYS” led by NHM
Four iterations, €38.2m funding since FP6 in 2004
Common themes

— Access (mechanism to access participating collections & facilities)
— Networking (unifying best practice, policy & collections assessment)
— Research (ancient DNA, virtual collections)
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Synthesis of Systematic Resources

Background

* Aligned with DiSSCo ESFRI initiative

* Timelines for the parallel projects:
— MOBILISE (2018-2023)
— DiSSCo Prepare (2019-2023)
— SYNTHESYS 1-4 (2004-2023)

* ICEDIG 2018-2020
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Synthesis of Systematic Resources

How did we get here? FP4 + 5

|t all started during the European Commission’s FP4 TMR Programme when natural
history collections were recognised as “Infrastructures”

e Launch of FP5 featuring a ‘Human Potential’ Programme (1999-2004) included calls
for more access grants

* Our collections-holding community seized these
opportunities and applied successfully for funding

e Six countries won contracts during 2000 — 2004, total
value over €5m to provide transnational access
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How did we get here? e.g. of some  smesorsysematiresources
FP5 TA projects

— ABC Access to Belgian Collections of interest for biodiversity research (RBINS)
HPRI-CT-2001-00159 Nov 2001 - Feb 2004 € 325 000
— BIOD-IBERIA /berian collections of fauna and flora (CSIC)
HPRI-CT-2001-00165 Nov 2001 - Feb 2004 € 466 613
— COBICE Copenhagen biosystematics centre (University of Copenhagen)
HPRI-CT-1999-00021 Jan 2000 - Dec 2002 €1 050 000
— COLPARSYST PFaris: access to collections and resources (MNHN)
HPRI-CT-2001-00151 Nov 2001 - April 2004 € 583 333
— HIGH LAT Access to naturhistoriska riksmuseet: high latitude
HPRI-CT-2001-00125 Nov 2001 - Jun 2004 € 895 022

— SYS-RESOURCE Increasing access for European researchers to systematics resources and
analytical facilities (NHM, Linnaean Society and RBG, Kew)

HPRI-CT-1999-00062 May 2000 - Apr 2002 €1 050 000
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Synthesis of Systematic Resources

How did we get here? FP5

FP5 also offered ‘Thematic network’ grants. Our community saw the merit in working
together on access problems, not least data sharing issues

ENHSIN European natural history specimen information network
HPRI-CT-1999-40010 Jan 2000 - Mar 2003
€200k (Denmark, France, Germany, Netherlands & U.K.)

“The central aim of the ENHSIN: to enable the development of a shared,
interoperable infrastructure of natural history specimen level databases in
European institutions”
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Synthesis of Systematic Resources

FP 6 & 7: Step change

 Commission changed its approach, partly through the work of ESRFI
(European Strategy Forum on Research Infrastructures, set up in
2002), the case for funding delivery a programme ‘Integrated
Research Infrastructures’ across Europe was made

* Provided a golden opportunity to increase the physical collections
access offer and fund further collaboration on common issues
through ‘Networking’ and ‘Research’
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SYNTHESYS1-4

 SYNTHESYS (FP6): 2004 — 2009

Networking and TA 13M<€, 20 Partners (66 months)
 SYNTHESYS2 (FP7): 2009 — 2013

JRA, Networking and TA 7.2M%€, 20 Partners (48 months)
 SYNTHESYS3 (FP7): 2013 — 2017

JRA, Networking and TA 8M€, 21 Partners (48 months)
 SYNTHESYS+ (H2020): 2019 -2023

JRA, Networking and TA & VA 10M&€, 32 Partners (54 months)



SYNTHESYS+

1) Developing infrastructure coupled with comprehensive access programme;

2) Develop & deliver support, training & dissemination activities;

3)JRA innovating digital/molecular workflows & prioritising collections to digitise;
4) Developing common policies, harmonise processes & link out internationally.

Access (€4.8m)

TA1: Physical Access
VA1: Virtual Access

Joint Research
Activities (€2.3m)

JRA1: European Loans
+ Visits System (ELViS)

JRA2: Collections on
Demand

JRA3: Specimen Data
Refinery

Networking
Activities (€2.9m)

NA1l: Management

NA2: Training, Support &
Policy dissemination

NA3: Molecular standards
& processes

NA4: Digital standards &
processes

NAS: Internationalisation

SYNTHESYS* N\

ATy of Suee o G R T

DiSSCo EC-funded project
(Synthesys.info)
(scored: 14.5/15)

Cofuneed tytha Horime ALY
Frasegwsoni Srograneme of e Eropeas Limon

4.5 years
(starting
01/02/2019)

Linked with DiSSCo goals & supported by CETAF, GGBN, TDWG & GBIF




Transnational Access: Virtual Access:

e programme providing digitisation-on-
19 years, 57,000+ User Days
demand

e € 840k to 10 projects involving 18

Project Countries |TA projects | TA user partners digitising
funded days
funded

SYNTHESYS 1

SYNTHESYS 2

SYNTHESYS 3

SYNTHESYS +
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DNA Damage in Plant Herbarium Tissue
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Seberg’, Freek T. Bakker'*

1 Cevup, The 21 of Natarel Hivory Mussun of Denmas, Urssanatty of
Coperdaget. Coperhagen Doomat, 3 fo(pu Dienity Senon. Rayal Sotiond Garthon Edrburgh. Edrmagh, Unned Kingoom, & Labomned de Batinka ¢ Sitemiicn,
Urdssmidad e Los Anches, fogons, Colombsa

Abstract
Drsed plant P e p ly 3 mdmmwmwuﬁmmm
s mrm wim aPan hind, A b an ks Sor bt i ldiabida NVA we hasbean e e allu birdnbe dace adad MAUA

OPEN & ACCESS Frewly availabile enfine

@PLOS [ one

SYNTHESYS™ T\

| Synthess of Systematic Resources al

1 PLOS | ot

OPEN aM:(f.SS Freely available online

How to Open the Treasure Chest? Optimising DNA
Extraction from Herbarium Specimens

Tiina Sarkinen'?", Martijn Staats’, James E. Richardson'*, Robyn S. Cowan®, Freek T. Bakker®
¥ Pirpel Betarw. Cardon g, ewertein nu- m-w\ Wi Sngdom, 2 Ntursl Histiory Musewrs, Cromwell Boad. Lorsion, Unied Angdom. 3 Sesgriematcs

[N A b A hrnmihan b Bnmrsl Pabnibe & Ernal B i Fnshunss @ ane Bhrba s

Suamey, Uil K8 sy ot o, S9AC es Noes (20160 9748 BMC Research Notes

DO 101 18513104016 21477

YR

L b B e e A .| RTICLE Diiai Rerats )
:‘....,..‘.L’ L‘. | ARTICLE Or steumieine piem )
0

O Tk

Genomic Treasure Troves: Complete Genome

~DNA analysus of molluscs from a
..museum wet collection: a comparison

Sequencing of Herbarium and Insect Museum Specimens
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Innovation and

development in

imaging
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2D+ & 3D |maglng Synthess of Systematic Resources

3D imaging

| ?@-PLOS | one

Segmentatl 0N Segment Development of tools and

images of multiple specimens,
eg whole drawers of insects

RESEARCH ARTICLE

limivovation and
development in

data capture

Innovation and

development in
access and sharing

Inselect: Automating the Digitization of
Natural History Collections

Lawrence N. Hudson'*, Viadimir Blagoderov', Alice Heaton', Pieter Holtzhausen?,
Laurence Livermore', Benjamin W. Price’, Stéfan van der Walt**, Vincent S. Smith'

1 Depanmem olL»eScoonces NaiualHnsaormeum Cromwed Road, London, SW7 58D, Unted

~ " sch University, Stollenbosch 7600, South Africa
fomia, Berkaley, CA, United States of America

Digitisation on Demand

Transformation to a digitisation on
demand system
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Development of tools and
protocols to create high quality

AUTOMATING DATA CAPTURE
FROM NATURAL HISTORY
SPECIMENS

SYNTHESYS3 WORK PACKAGE 4 (JOINT RESEARCH ACTIVITY)
TASK 1.2 - AUTOMATIC METADATA CAPTURE
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Micro-computed tomography for natural history
specimens:
Handbook of best practice protocols
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3D imaging
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access and sharing

data capture

imaging

Segmentation segment

images of multiple specimens,

SYNTHESYS

Does digitisation of natural history collections reduce the need
for physical access and physical loans?

Report on subtask 3.2.1 under Task 3.2
‘Facilitating Access beyond SYNTHESYS3”
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Digitisation on Demand

Transformation to a digitisation on
demand system

3D imaging

State of the artin 3D imaging
ablbistary specimens

2D+ & 3D imaging
Development of tools and
protocols to create high quality
affordable 2D+ and 3D imaging
solutions
Digitisation on demand: a report on feasibility of
a digitisation on demand service for natural

history collections
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Groundwork for SYNTH+
JRA & VA:
Virtual Access
Digitisation as a service

Imaging on Demand

Sequencing on

Demand
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SYNTHESYS Recommendations: Management Policy on Digital Collections

imaging

Innovation and
development in

A: About Recommendations: Management Policy on Digital Collections and Supplements

A g

Gonenngy gaa A 1 Aims and Authors
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data capture

limivovation and
development in

The MPDC & a Colectons Managament Palicy (CNS) that focutoss un dgital colecion data 1l & a set of polces TVt ACCHessst VANOUE Rpects of the
manageract of digtal collection data mnd shoukd provide ong term guidng prncples for Bw indtitutioes manageswnt of the dgital collwction
Insfitutions managng digital colectons are dvorsa. They thorefore need 10 croate ther inddus MPDC infuenced by their slory, collecton. and govermnance.

While e Individusl MPDC wil vary in atructure and content, this presant guideineg aima 10 hilp to cranin 8 MPDC ty providng o set of important slemunts and
npncty
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Digitisation on Demand Access & Sharing

Transformation to a digitisation on
demand system

Moving to a more formalised system of
access and sharing

Innovation and
development in
access and sharing
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3 progact

Groundwork for SYNTH+
JRA & NA:
Collections aggregators
ELViS

Access policies

Data sharing standards
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Policies 3D Imaging
Develop policies for Best practice & standards
virtual collections
management

3D and virtual
collections
standards and best
practice

Groundwork for
SYNTH+:

DNA libraries & Biobank network Harmonisation of

DNA extraction Develop network of
DNA & tissue banks &
management policies Molecular

standards

Barcoding

Common strategy for
prioritising barcoding protocols for data
collection & storage

policies

=
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+—
©
—
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priorities in
molecular

Digital standards

physical collections

Self-assessment Assess new
provision collections

management of virtual &

Operation of Collections
new physical collections

Self-Assessment Tool

support for
collections self-
assessment
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Industry Digitisation
Networking with external technology

experts and industry to C
support technological Current digitisation G q Cf
facilities and needs rounawork ror

development SYNTH+ and DiSSCo:

Internationalisation

Networking with
industry and
users to foster
innovation

Engaging society &
industry
DiSSCo via ESFRI

access

for European natural in use of SYNTHESYS
history institutions to Supporting long-term outputs
progress sustainability

needs for
sustainability

Meeting future

Further SYNTHESYS3 activities on partnering with industry and external experts, and long-term sustainability
which led to the development of DiSSCo.
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What comes next?

ESFRI roadmap is now providing our community with an opportunity to build a
more sustainable virtual global collection

Institutions now have the tools to continue efficient digitisation of their collections

Through preparation for DiSSCo Construct: there is a game plan to enhance a global
distributed infrastructure of scientific collections
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SYNTHESYS players present at the meeting today

Work package leaders & co-ordinators:

Vince Smith, Sandy Knapp, Dimitris Koureas, Elspeth Haston, Ana
Casino, Eva Haffner, Edmund Schiller, Quentin Groom, Hilary Goodson,
Wouter Addink, Eva Chatzinikolaou, Laurence Livermore...and many,
many more Access supporters

Most importantly Krissie Gorman for holding everything together

Thank you for all your hard work and commitment
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DiSSCo Prepare: preparing to construct

KBR, Royal Library of Belgium



Structure
1. What is DiSSCo Prepare?
2. Structure of the work
3. Managing the consortium
4. Main outcomes
5. Next Steps

KBR, Royal Library of Belgium

- DiSSCo Prepare: preparing to construct -
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- DiSSCo Prepare: preparing to construct - Eva V. Alonso

What is DiSSCo Prepare?

Overarching Goal:

- Improve overall DiSSCo Implementation Readiness Level(IRL)
- Deliver a Construction Master Plan

IRL in 5 dimensions with specific objectives

SCIENTIFIC SCIENTIFIC SRL | RESPOND & ADJUST TO CURRENT/ANTICIPATED USER NEEDS
DATA

TECHNOLOGICAL DATA DRL | PRODUCE, MOBILISE AND STEWARD FAIR DATA

ORGANISATIONAL
TECHNOLOGICAL | TRL | TECHNICAL ARCHITECTURE, KNOWLEDGE BASE,

FINANCIAL CONSTRUCTION PLANS FOR CORE SERVICES...

ORGANISATIONA | ORL | FIT FOR PURPOSE LE & GOVERNANCE, STRATEGY AND
L POLICIES

FINANCIAL FRL | A COMPREHENSIVE BUSINESS MODEL

DiSSCo Futures 7-9th February 2023 KBR, Royal Library of Belgium



- DiSSCo Prepare: preparing to construct - Eva V. Alonso

Structure of the work, coordination and alignment

g?zEc%Hgfﬂ?g HR, TRAINING CAPACITY BUSINESS CENTET TECHNICAL
& USERS ENHANCEMENT FRAMEWORK RESOURCES & ARCHITECTURE
MEACT SUPPORT

& SERVICE
PROVISION

STANDARDS

USERS NEEDS CATALOGUE

GOVERNANCE
& LEGAL
FRAMEWORK

STAKEHOLDERS
ENGAGEMENT

&
COMMUNICATION

AR SR A FOR PRACTICES ON DATA SYNTHESYS + o e it
POLICY COMPLIANCE SILISATION AT INSTITUTIONAL NA4: Digital standards &
EVEL- SYNTHESYS+, MOBILISE, IC Processes TSR
YNTHESY , MIDS
|| SPECIMEN DATA REFINERY
WP Manmagement=overalt coordimationm and atgmment of efforts DPP=Symnthesys+ - Mobitise = ENVRI
R

L

Al
7XITX

DiSSCo Futures 7-9th February 2023 KBR, Royal Library of Belgium




- DiSSCo Prepare: preparing to construct - Eva V. Alonso

Managing the Consortium -

@ Ca

Project management tools & continuous monitoring
e Sound Governance (clear Consortium Agreement)

e Robust risk & financial management

e Organisation of AHMs, Roundtables & other project meetings

e Clear ownership (Leaders & deputies for each WP, milestone & deliverable)

* Robust quality review of deliverables and milestones (incl. SAB,TAB, FF)

e Structured and advanced planning for reporting (biannual internal reports, bilateral meetings)

e Transparent and frequent communication & communication tools (Binnacle, web, newsletter, social media...)

DiSSCo Futures 7-9th February 2023 KBR, Royal Library of Belgium



- DiSSCo Prepare: preparing to construct - Eva V. Alonso

How we work?

e Principles of transparency, inclusiveness, simplicity and robustness

e Engagement of DiSSCo main stakeholders through regular consultations & meetings (National Nodes, DiSSCo
Funders Forum, SAB,TAB,iGA)

e Coordination and synchronisation of activities across projects (Synthesys+, ENVRI Fair, Mobilise, BGE, BioDT,..)

e Collaboration with strategic partners (RDA, FDO, GBIF, ENVRI Rls, ERIC Forum, iDigBio, TDWG, etc)

-
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e Technological outcomes trigger use cases at international arena _-~~ L XY
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e Continuous learning process 4 " ~
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- DiSSCo Prepare: preparing to construct -

What is the contribution of DPP towards construction?

Ultimate outcome: Construction Master Plan (CMP) is a design blueprint for the transition, construction and operation of the

DiSSCo research infrastructure, structured to give immediate concrete and practical indications.

On Iegal matters: the Legal Entity formation, DiSSCo ERIC Governance model, DiSSCo Statutes and Business Framework (costing, cost

recovery and contribution models);

On technology and e-services development: Technical Architecture; Knowledge systems; User needs, MIDS, Core infrastructure

services, Helpdesk; Active member at the FAIR Digital Object Forum,
On capacity building: Self-assessment tools for policies and human capacity, Training strategy, HR policy;

On engagement and advocacy: Advocacy Strategy to ensure connectivity and capacity of consortium partners, government ministries

and other stakeholders;NNs meetings;

KBR, Royal Library of Belgium



- DiSSCo Prepare: preparing to construct - Eva V1. Alonso

Next steps

ERIC Process - What we have to do

STEP 1 - Sent by the potentialhQst state STEP 2
Eftimated time for response: >3M
Proposed Statutes (Annex 2)'
Technical & Scientific descriptior] of the Rl operated by the ERIC
Declaration by the host state (Ahnex 3) 2
ingle declarations, if necessafy (Annex S)°

1. ERICroadmap

Preparatory work
Future members agree on:
1.potential host member
2. Step 1 docs

EU EC Step 1

1. The EU EC assesses with the support of 4-5
independent experts in the field

2. Informs of results by sending comments to
Statutes and T&S description

3. Invites to submit the formal request signed
by all future members

1. Core infrastructure services
2. NNs engagement and advocacy

3. Consolidation of collaboration with key Rls (HE work programme)

DiSSCo Futures 7-9th February 2023 KBR, Royal Library of Belgium

Estimated time for response: >6M

1. Signed request to set up the ERIC (by all future
members

Final version of all the documents of the application
(submitted in Step 1)

EU EC Step 2

1. Seeks the opinion of the ERIC Committee
and prepares decision

2. Notifies the decision of setting up an ERIC &
publishes in the Official Journal of the EU
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MOBILISE
Mobilise to link

Ana Casino
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— Mobilise to link—

mobilise Mobilise Action

Mobilising Data, Policies and Experts in Scientific Collections

COST, an intergovernmental framework for European Cooperation in Science and Technology
is @ COST Action focused on networking, consolidation and capacity

building that aims bringing together key actors, leverage on other initiatives in the field of bio
and geo-diversity, and contributing to DiSSCo Master Plan.

KBR, Royal Library of Belgium



— Mobilise to link—
implies collaborative work towards mobilization

MOBILISE means to organize and encourage (individuals)
to take (collective) action in pursuit of a concrete objective

Data, identifying relevant standards to persistently and coherently increase the FAIRness of data
related to scientific collections.

Policies, with final recommendations and guidelines published as a baseline for further work.

Experts, by networking among people across Europe, participating in meetings, workshops and training
initiatives, and promoting capacity building also through the STSMs

Raising awareness of the digital transformation NSC are going through

KBR, Royal Library of Belgium



— Mobilise to link—

Assessment of existing systems and standards
Development of standards and guidelines for
- Data management in relation to content, curation, quality
management, technical framework and documentation
» Data gathering and large-scale digitisation of collection objects
« Data archiving and long/term preservation
« Data publication, including portals and publishers

Education and training, communication and outreach

KBR, Royal Library of Belgium



— Mobilise to link—

- Big figures:

33 European countries
4.5 years (1 Nov 2018 — 30 April 2023)
Budget of 0.5 M€

More than 30 Workshops

16 scientific missions, 180 days
4TS (+1 online), 190 trainees o

20 publications, papers & conference abstracts P =
over 2,100 networking exchanges : e ‘

Website: www.mobilise-action.eu

DiSSCo Futures 7-9th February 2023 KBR, Royal Library of Belgium


http://www.mobilise-action.eu/

— Mobilise to link—

- “Common Standards and Guidelines for Digitisation”

- “20 messages for guiding long-term preservation”

- Best practices for the development of linked data objects in digital collections platforms
- Guidelines for proper citation of data and dataset in scholarly publications

- member wiki in the biowikifarm (https://costmobilise.biowikifarm.net) internet resources with
standards, format and norms, and a glossary

- addition of two new terms to Darwin Core (recordedByID and identifiedByID)

- addition of person identifiers and disambiguation

- contributed to a collection description standard, Latimer Core (under review)

Creation of a new TDWG Task Group for Person Identifiers within the Attribution Interest Group

KBR, Royal Library of Belgium


https://costmobilise.biowikifarm.net/

— Mobilise to link—

over 20 Co-authored publications, of high quality, and good significance, relevance and quantity
new types of data related to Digital Specimen (Open DS and MIDS)
Persistent and UN@AMbIiguUoOUS
Mobilisation of
innovative mechanisms for
concepts/infrastructures required for
Introducing in data management

for biodiversity and geodiversity data

Best practices

v@ 52,000 visitors and 458k visits to the website
,‘ 36,000 profile visits in Twitter with over 152k tweet impressions

KBR, Royal Library of Belgium



www.mobilise-action.eu

@MobiliseAction

Latest News Twitter feed
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http://www.mobilise-action.eu/

Opening Plenary - MOBILISE= Mobilise to link—
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— Mobilise to link—

creating alliances, cross-fertilizing ideas and increasing collaboration
across Europe (through examples as: new members of CETAF, participation in DEST and in
Bionomia, proposing joint projects, as TETTRIs).

several initiatives have started also in the light of the objectives
of MOBILISE, with the participation of several actors of the COST Action, as it is the case of
DiSSCO Prepare, BiCIKL and BGE at European level and several others at national level.

for the organization of the TS in collaboration with GBIF and
iDig Bio, but equally for the content itself, as it is the case of the work undertaken with TDWG
for the definition of several standards, and with international collaborators for the
identification of a potential Registry Agency for DOls.

around NSCs with the TS that will continue beyond
MOBILISE, thanks to CETAF-DEST.

KBR, Royal Library of Belgium



— Mobilise to link—

for different groups — developers, curators, researchers, policy-related officers

integrating collection facilities, biodiversity and geosciences

researchers, archives, libraries and persons representing national, regional as well as
international infrastructure and computing facilities together

in a larger initiative, shared goal, common strategy, DiSSCo

KBR, Royal Library of Belgium



MOBILISE: The linking pin

Information

Ystributed System of Scientilic Collections Standards

AL GBIF

Capacity Enhancement
Ensure long-tail of
organisations & scientists

banafit equally

Efficient Coordination
A focal paint of coordinalion betwaen
the DISSCo-inked projects and

community activities

DiSSCo Futures 7-9th February 2023 KBR, Royal Library of Belgium

Supporting the vision
Sustain an open dialogue between
scence and infrastructure

COSTACTION

Data, Policies and Expertise
in Scientific Collections

Opening Plenary - MIOBILISE= Mobilise to link— /1o Cacino

iDiGBio

tmtegemtng Degrizes Rizcoliectio

Building awareness \\
Reach out to adjacent ‘Q

communibes of practice o

@ >

DATA ALLIANCE

Leveraging outputs O
Strang dissamination and translation of

project outputs to industrial and \
soence-palicy stakeholders
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Dimitris Koureas

DiSSCo ESFRI

KBR, Royal Library of Belgium
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Jana Hoffmann .
Session:

Elspeth Haston Digitisation: Transforming Collections

KBR, Royal Library of Belgium



Session structure

Lightning talks “ Gamechanger”

e key events which have driven digitisation forwards over the last two decades or so
® cover game-changing moments in the development of digitisation in Europe

o technical

O conceptual

o skills-based

Video statements “Reflection”

® greetings
e brief statements on the digitisation efforts in European Natural History Collections:
O what progress has been made
o which new opportunities have been unlocked
O what new user groups have been provided with access
O what scenarios for re-use were enabled

KBR, Royal Library of Belgium
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Bruno Giebels Digitisation: Transforming Collections

Video statement by Picturae

KBR, Royal Library of Belgium





http://drive.google.com/file/d/1wFw_iJHZxhXFrB9QGFiJ8mjTpuf_SIwf/view
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Lyubomir Penev | pjgitisation: Transforming Collections

Video statement by Pensoft Publishers

KBR, Royal Library of Belgium



- Video statement by Pensoft Publishers -

2023-02-06 10:47:52

KBR, Royal Library of Belgium


http://drive.google.com/file/d/1n52kvCBKiM0DZU6-j3OqWSI_dJM8zGc2/view
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Martin Kalvatovic Digitisation: Transforming Collections

Video statement by Biodiversity Heritage Library

KBR, Royal Library of Belgium



- Video statement by BHL -

KBR, Royal Library of Belgium


http://drive.google.com/file/d/1AyB_KWuwi0SHEeiZkVKZkxHMHVv2Ydtn/view
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Pierre-Yves Gagnier Digitisation: Transforming Collections
Paris Herbarium,
the beginning of a digital infrastructure

KBR, Royal Library of Belgium



- Paris Herbarium, the beginning of a digital infrastructure
Pierre-Yves Gagnier

How it all began :

Assessment of space requirements for
the next 30 years

6 million herbarium sheets; 400 years of environmental data

DiSSCo Futures 7-9th February 2023 KBR, Royal Library of Belgium



- Paris Herbarium, the beginning of a digital infrastructure
Pierre-Yves Gagnier

Getting organized T , Wy [

The steps o N BRLY ?‘ Wi B
« Pre-Sorting - : BN
* Reconditioning
 Removals

 Digitisation

* Reclassification (sorting)
The Team :

* Muséum Technicians (22)
* Muséum Researchers (19)
* Volunters (50)

» Grahal (22 employees)

* Océ (17 employees)

« CHENUE (5 employees)

DiSSCo Futures 7-9th February 2023 KBR, Royal Library of Belgium




- Paris Herbarium, the beginning of a digital infrastructure
Pierre-Yves Gagnier

Herbarium

Phases of renovation

Shipping of collections R 4

W —
5 Digitalisation

Reconditioning (APG3
al U PDd ag|ng

_ Shipping of collections
Works in the building

Digitisation (Océ) A | Reconditioning

ﬁ (Grahal) 4 Storage (moving

company)

Shipping of collections
DiSSCo Futures 7-9th February 2023 KBR, Royal Library of Belgium



- Paris Herbarium, the beginning of a digital infrastructure
Pierre-Yves Gagnier

Mass digitisation

The steps

* Indexation with installation of new barcode
« Reading of the new barcode

» |nstallation on the line

» Digitisation

* Herbarium sheet back in their folder

» Repackaging for shipment

DiSSCo Futures 7-9th February 2023 KBR, Royal Library of Belgium



- Paris Herbarium, the beginning of a digital infrastructure
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Myriam van Walsum Digitisation: Transforming Collections

Digitising 37 Million specimens in digistreets

KBR, Royal Library of Belgium



- Digitising 37 Million specimens in digistreets - [\Vlyriam van Walsum

Naturalis FCD (2010-2015) digistreet formula

;ﬁ Key is industrial approach

Strict prioritisation

Subcollection based, not individual object
Digistreet per object type

Process divided into subsequent steps
Strict scope

Data (entry) standardisation

Commercial option when efficient
Scalability

DiSSCo Futures 7-9th February 2023 KBR, Royal Library of Belgium



- Digitising 37 Million specimens in digistreets - [\Vlyriam van Walsum

What good came out of it?

Obtained project goal: 30M objects digitised on higher level, 8M object level

e Sustainable technical infrastructure
O Many databases - 1 for
zoo&geology, 1 for botany
O Media Library for specimen images
o Own API for biodiversity data,
presented on collection data portal
e Caused development of commercial
‘ solution for herbarium sheet digitisation
9 e Permanent Digitising Infrastructure
® Integration of multiple original collections
after fusion

DiSSCo Futures 7-9th February 2023 KBR, Royal Library of Belgium



- Digitising 37 Million specimens in digistreets -
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Hannu Saarenmaa, CEO Digitisation: transforming collections
Transformation through industrial approach

, Royal Library of Belgium



- Transformation through industrial approach -

"For your project or concept, what was the main transformative
aspect for digitisation of collections?"

A short history of mass-digitization

“We need to move from cottage industry to the industrialized age.” - Larry Speers @ GBIF, 2002
GBIF was founded on the idea of digitizing collections. However, 20 years ago the
technologies for mass-digitization had not yet been put together. Digitization was left to the

countries, and not for GBIF to coordinate centrally. So, fast forward to 2010...

The Paris Herbarium invented putting scanners over automatic conveyors. This was the
game changer. Others soon followed the suit.

Finland established Digitarium, a center to implement the national digitization strategy,
and to develop affordable technology for all collection types, not just herbaria.

Commercial services spawned out elsewhere, too.

, Royal Library of Belgium



- Transformation through industrial approach -

"For your project or concept, what was the main transformative
aspect for digitisation of collections?"

Our experience

LUOMUS Botanical Museum (3.1M samples): Herbarium generale (0.7M samples) to which
conveyor driven imaging has been applied since 2017 has now been imaged by in-house
work to 99%. While out of all the other collections in the Museum only 5% have been
imaged. Prioritization, that is, and now the work continues to the other collections.

LUOMUS Zoological Museum (10.1M samples): East-Fennoscandian Lepidoptera (1.5M
samples) to which conveyor driven imaging has been applied since 2016 has now been
imaged in-house by one FTE employee to 34%. While out of all the other collections in the
Museum only 1% have been imaged.

Digitarium and its successor Bioshare Digitization Ltd have built and deployed 8 conveyor-
driven systems to date (5 for herbaria, 3 for insects). They exist in 4 countries.

, Royal Library of Belgium



- Transformation through industrial approach -

"For your project or concept, what was the main transformative
aspect for digitisation of collections?"

With digitization we can accelerate species discovery

The world has some 10 million different species. Less than 2M of them are known to science by
name. 80% of biodiversity is unknown. Biodiversity loss means that we will lose most of world's
biodiversity before we even will know about it. Discovery of species must be accelerated.

The natural history museums of the world are keepers of some 2-3 billion specimens but only
about 10% of them are available through open access databases such as GBIF and BOLD-

SYSTEMS. 25% of these openly available data contain images (besides textual data).

However, it is certain that the collections are hiding many undescribed species. They must be
digitized, too, even without an accurate scientific name.

A wholesale digitization of collections will accelerate scientific discovery and detection of
unknown biodiversity. Even while the process still will be playing out over several decades.

, Royal Library of Belgium



- Transformation through industrial approach -

"How do you think that this has impacted or led to the development of the
concept of DiSSCo as a Distributed System of Scientific Collections?"

Integration of science, technology, people, and businesses

The main driver is the need to address biodiversity loss through economic/social development
(stop habitat loss), through science, and with the aid of new and better technology. Also
existing technologies can be used if they are integrated in new ways and deployed properly.

People in DiSSCO and the funders now know that mass-digitization actually is possible and
potentially useful to science. It just needs to be implemented widely. There we need funding,
cooperation, and the permanent DiSSCo Research Infrastructure. The work would never be
done only on a project basis because it takes decades to achieve.

It takes cooperation. Individual museums cannot alone figure out how to develop mass-
digitization. There must be blueprints and shared knowledge of how to do that. There must be
centers of excellence (i.e., factories) that actually show how to do that and that can lead the
way. There is a role for industry partners that provide the technology and services.

, Royal Library of Belgium



- Transformation through industrial approach -

Bioshare Digitization Ltd
Kappalaisentie 2, ILOMANTSI, 82900 Finland

www.bioshare.com info@bioshare.com
Telephone +358-401750427

Session Digitisation:
Transforming Collections
7 FUTURES

THANK YOU

, Royal Library of Belgium
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: 1 Digitisation: Transforming Collections
Laurence Livermore-,

Ben Scott?, Oliver Woolland?, Stian Tra nSform i ng Digitisation
Soiland-Reyes? . .
Using Automation

Presenter ORCID:
Presentation DOI: 10.6084/m9.figshare.22027988

SYNTHESYS*IN |\ [Narusa:

Synthesis of Systematic Resources a DiSSCo project M USEUM



https://orcid.org/0000-0002-7341-1842
https://doi.org/10.6084/m9.figshare.22027988
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PHYSICAL STORAGE / SOFTWARE AUTOMATION

HARDWARE AUTOMATION

/A




BMNH(E) # 500606
Photographed

|Coduvne-xnuewu |

. - n..t..-h-é - ’&,‘“
) T e

Data: Taxon name, Unique identifier, Data: +5 images: segmented specimen
Location in collection (mask) and 3 labels

u

1
12
110
1

1

1

LR LT P

Data: +image, colour data

Yl

Data: +images, wing
length, body length, wing
area

Modelling




The Specimen Data Refinery (SDR)

Uses computer vision and machine learning tools

Repeatable and configurable workflows dpWorkflowHub

Ability to process specimen images and their o N
labels en masse

Creates computable data using a FAIR approach @ python + ‘-
(FDOs) and contemporary data standards. docker

{@} RO-Crate



"text": "SANDWICH ISL .",

"confidence": 0.3399

SKchanged,

EWH woidy wordd?
.‘{‘MH,RX‘A, o n n, n n
3, as Xocom text": "Exchanged",

"confidence": 0.4168

"text": "E. W .H. Holdwoodi",
"confidence": 0.3635

"text": "NHMUK",

4 ! B "confidence": 0.6046
: "Sanuwfich) Is. (Fabr. )", T

conflder-me. : 9-316.9' "confidence": 0.3713
. "The species in identifical",
"confidence": 0.4534
: "with the introduced .",

"confidence": 0.4199

: "( Taeneipennis degeer )",
"confidence": 0.4459

: "M . A. Cieftinch SS",
"confidence": 0.2674



from this text, please find the state, county, locality, collecting date, collectors, taxon
name, specimen count, sex, determined by, determined date, institution, collection
name, barcode: [

ILL: Union Co.
Walf Lake by Powder Plant

Eridge. 1 March 1975 ] ] ] ]
Call. 5. Ketzler, 5. Herbert sure, here is the information you requested in JSOMN format:

Monotoma
longicollis 4 =
Det TC McElrath 2018

INHS
Insect Collection
456782
]and output in JSOMN pretty please?

| hope this helps. Let me know if you have any other questions.
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https://workflowsri.org/
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- Transforming digtisation using automation - Laurence Livermore

Thank you for listening :)

Project Repository: https://github.com/DiSSCo/SDR

Completed/published: Deliverable 8.2

Paper: https://github.com/DiSSCo/SDR/issues/77
Deliverable 8.3
https://github.com/DiSSCo/SDR/issues/78

resentation at TDWG 2021: Deliverable 8.4
https://github.com/DiSSCo/SDR/issues/79

https://doi.org/10.3897/biss.5.74031

Blog: Bonhomme, Marie-Laurence (April 2021):
https://teklia.com/blog/202104-export-formats/

Presentation:

MVP review:
https://github.com/DiSSCo/SDR/wiki/Minimum
-Viable-Product-Review

https://doi.org/10.6084/m9.figshare.15035370.v1
Paper:

https://doi.org/10.3897/rio.6.e57602



https://doi.org/10.1162/dint_a_00134
https://doi.org/10.3897/biss.5.74031
https://teklia.com/blog/202104-export-formats/
https://doi.org/10.6084/m9.figshare.15035370.v1
https://doi.org/10.3897/rio.6.e57602
https://github.com/DiSSCo/SDR/issues/77
https://github.com/DiSSCo/SDR/issues/78
https://github.com/DiSSCo/SDR/issues/79
https://github.com/DiSSCo/SDR/wiki/Minimum-Viable-Product-Review
https://github.com/DiSSCo/SDR
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Jean Cossi Ganglo | pjgitisation: Transforming Collections

Video statement by Regional Node GBIF Africa

KBR, Royal Library of Belgium



- Video statement by Regional Node GBIF Africa -

KBR, Royal Library of Belgium


http://drive.google.com/file/d/10hzbTTh01G-CHPDblLjkvARgu0kyK1px/view
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ElyWallis | pjgitisation: Transforming Collections

Video statement by TDWG

KBR, Royal Library of Belgium



- Video statement by TDWG -

KBR, Royal Library of Belgium


http://drive.google.com/file/d/1A8oFKGH_rriwUpS3Df7R8O7vqwFy1kq2/view
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DonatAgosti | pjgitisation: Transforming Collections

Video statement by Plazi

KBR, Royal Library of Belgium



- Video statement by Plazi - Donat Agosti

DiSSCo Futures 7-9th February 2023 KBR, Royal Library of Belgium


http://drive.google.com/file/d/1JHgZjBl8S3lSBuohOF3mg1Hl3_rBcbmd/view
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Mathias Dillen Digitisation: Transforming Collections
Crowdsourcing

Outsource tasks openly to a network of volunteers outside of the collection.

Meise
Botanic Garden

KBR, Royal Library of Belgium



- Crowdsourcing - Viathias Dillen

- . o o . DISTD Unified Curation and Annotation System
Crowdsourcing in digital collections = g

Digitize textual (label) data
Georeferencing

Taxonomic determinations
Correcting and validating existing data
Semantic enrichment

3
o

DiSSCo Futures 7-9th February 2023 KBR, Royal Library of Belgium



- Crowdsourcing - Viathias Dillen

https://www.doedat.be https://volunteer.ala.org.au

Crowdsourcing in action:* DOQE+* T+ » 3

Transcription platform at Meise Botanic Garden based on ALA's Digivol platform
® Launched in 2018 as part of mass digitization project
e Multilingual: EN, FR, NL, DE
e > 550.000 tasks done, of which >400.000 herbarium sheets
e Collaborations with > 10 external partners, not just from the natural
history collections sector

—> While requiring commitment in terms of management and outreach, the
platform offers many valuable contributions while facilitating access to the
collections in a more active way.

[=SssSeme—— - A
»
DOR- AT -
) ’ Corrntaton narvber of OoeDut Lasks pot dey
. |
. | e . Wnaders
> - : N
Explore the natural world ¢ ,’ - ; " v -
Dive into our common hesitage, b F 2 ‘ K ! " g
and unlock the secrets of historical collectiongtid ¥a - >
A — v _ £ D:u e . S e
Wit ' - i oo SO
: by <
!
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- Crowdsourcing -

Session Digitisation:
Transforming Collections
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Mareike Petersen Digitisation: Transforming Collections

Setting institutional novelties in collection disclosure
by applying (inter)national standards

KBR, Royal Library of Belgium



- Setting institutional novelties in collection disclosure - Viareike
Petersen

Collection Discovery and Development i e framewsr o e ruture
at Museum fir Naturkunde Beriin | (2020-2028)

digitize / A
S 2
ke | @ 7.

21 0 make . -
accessible
areate g dytal to ALL E

over 30 milion collection objects;lZ

provide Qnswers to the big questions and
give impuises for the future A

DiSSCo Futures 7-9th February 2023 KBR, Royal Library of Belgium



- Setting institutional novelties in collection disclosure -

The challenge
How can objects of diverse sub-collections be described in a common way?
important for the description of specimen

independent of collection management system
independent of the sub-collection

incorporation of levels of necessary information for different purposes

KBR, Royal Library of Belgium



- Setting institutional novelties in collection disclosure -

The approach: Setting common standards

Standard & international initiatives %
e Following the development of the MIDS standard (Minimum Information about a®
Digital Specimen) describing a set of elements for natural science collections and
thresholds for information depth (-> Talk by M. Dillen in Standard Session, 8th Febr.) _;,
e Agreed terms and vocabularies from collaborative efforts ICEDIG.EU
(e.g. “digitisation dashboard”) SYNTHESYS*I\

National Policies
® basic dataset German Research Foundation DFG

Institutional demands
e Hands-on workshops

: i O B & C3
O to not miss details 4%5 L}% (@)\6 M\;)u /,,,//J;
MUSEUM FUR

O toincrease acceptance

[}
V]

NATURKUNDE
BERLIN

KBR, Royal Library of Belgium



- Setting institutional novelties in collection disclosure -

Conclusion

Most transformative aspect:

e One set of terms for the entire holdings of natural science collections (including library and
archive) by applying the idea of MIDS and related standards!

Impact on the concepts of DiSSCo:
e Enabling common data portals with increased searchability for various stakeholder groups
® Increasing the comparability among sub-collections of different institutions

® Realising a common information depth for collection disclosure projects in Europe and
beyond

KBR, Royal Library of Belgium



- Setting institutional novelties in collection disclosure -

DiceCo

SYNTHESYS*I\

Thanks to: -

71 S
AL
ICEDIG.EU

Core Members of the MIDS Task Group (under TDWG)
Project Collaborators from Syn+, DiSSCo Prepare, ICEDIG

Biodiversity
nformation
Standards

Collection heads and collection managers from MfN Berlin

TDWG
Session Digitisation:
Transforming Collections /
oo S e THANK YOU for fissutron

KBR, Royal Library of Belgium
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LisaFrench | pjgitisation: Transforming Collections

How do we share digitisation best practices?

KBR, Royal Library of Belgium



The Task!

We want to enhance digitisation capacity in
Europe

So:

How do we promote the reuse and
implementation of digitisation procedures?

How do we keep this up to date?

KBR, Royal Library of Belgium

© Trustees of the Notural History Museum, Londo



Overview

The Solution!

The DiSSCo Digitisation Guides Site
dissco.github.io

- Easytosetup
- Community edited

Workflow

Pre-Digitisation Curation

S!tp 11 A large part f the bat collection siready had & digital recor 1 In the Muse
Management System [CMS], and the first step in this workflow is 1o export the e
nreadsheet, The 2|4]v! seer then thecks the EXpoOnes recor is tor any data sty
duplicate records and whether the unique identifier for the specimen was in the

ecords are Hagged in the .L"n;,l.:’.h;.‘! y they can then be checked against the

DiSSCo Futures 7-9th February 2023 KBR, Royal Library of Belgium



The Method!

Standard Operating Procedure Template

Using Business Process Model
and Notation (BPMN)

DiSSCo Futures 7-9th February 2023 KBR, Royal Library of Belgium
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- How do we share digitisation best practices? —

dissco.github.io Thanks to:
Feedback and Contributions DiSSCo 3.2 task partners & their digitisation teams
Welcomel! COST Mobilise Working Group 2

lisa.french@nhm.ac.uk

DISEC mojsi
" (4 m o b I I is e ﬁLtrfm:r?ict’ies

Research Council
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Dr. Catherina Voreadou Digitisation: Transforming Collections

Capacity building - MOBILISE COST Action

Natural
History
Museum
of Crete

KBR, Royal Library of Belgium



- Capacity building -

General concept

Digitisation is undoubtedly the 215t century “revolution” for the Natural
Science Collections.

It can’t be a reality though, without:

* new e-infrastructures, based on DISSCo Research System

 sufficiently equipped researchers, a new generation of IT-literate scientists
who will use the new e-infrastructures

Capacity building of scientists is one of the major key for the

digitisation process

KBR, Royal Library of Belgium



- Capacity building - Catherina Voreadou
MOBILISE COST Action enabled us to implement

MOBILISE COST Action 17106 [N L' 1§ (4) Training schools in Sofia, Warsaw, Crete,
SECOND TRAINING SCHOOL  Warnaw fotang BI"USSGlS OI’] the.

“Digitisation and data

“Digitisation and Data Management challenges of small

LU 1} ne W)
in small collections”

. Do Collections”

e,

“Digitisation process of Natural History collections:
Publishing of biological, geological, palaeontological &
mineralogical data”

e, & Bl With 11 expert trainers in total

DiSSCo Futures 7-9th February 2023 KBR, Royal Library of Belgium



- Capacity building - Catherina Voreadou
Transfer knowledge, skills, capacities & behaviors to:

MOBILISE COST Action 17106  jmisse 1 6 5
THIRD BLENDED TRAINING SCHOOL

Face \p 1oca smsitin
17418 May 2027
Voo

"Digitisation and data management
challenges In small collections” m....""‘ =

e : * Curators, Collections” managers, Technicians

Directors/Senior managers

Scientists on bio- or geo informatics

Early Career Investigators

Students (Post graduates, MSc, PhD)

: From 17 countries worldwide and giving priority in ITC
i r‘,_a & o= countries and to scientists coming from institutions of
small or medium capacity

DiSSCo Futures 7-9th February 2023 KBR, Royal Library of Belgium



- Capacity building - Catherina Voreadou

Build a network of collaborating entities for capacity building

MOBILISE COST Action 1415 March 2019

TRAINING SCHOOL Sofia, Bulgaria DISSCo
' CETF-DEST
'Oiqﬁis;tlon and data G B I F
management challenges . . .
in small collections” IDlgBlO

MOBILISE COST Action:

Mobaing Dats, Feaces wdl Lpera = Mot 6
Cofacion”, In Lapeutan wih GO

National Museum of Natural History — Sofia

Bulgarian Academy of Sciences
University of Warsaw

University of Crete

Natural History Museum of Crete

Tt --‘m.au Nott o ke, Bgmn. Wow | 1 e
Vi of M 00 —'ww’r-vmﬂ

r\.n--( mu‘ -n.Al‘U
fearwae n wu-n‘ -

O 00N WDNR

DiSSCo Futures 7-9th February 2023 KBR, Royal Library of Belgium



- Capacity building -

Capacity building achievements

Build the basis of this new generation of IT-literate scientists being able to:

efficiently use new e-infrastructures

embed bio and geo informatics’ tools and services into their collections
using clear and practical tools and standards under a bottom-up approach

strengthen capacity building in their own institutions, driving their business
forward

ensure sustainability of research data and compliance and consistency of
data providers

translate of strategies into clear guidelines for bio- and geodiversity data
owners, decision makers, tool developers, crucial key stakeholders and
citizens at global, European, national, and local scales.

KBR, Royal Library of Belgium



- Capacity building -

Session Digitisation:
Transforming Collections

FUTURES THANK YOU

KBR, Royal Library of Belgium
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Jana Hoffmann Digitisation: Collection transformation

Collection discovery - a process goes public

NATURKUNDE
BERLIN

KBR, Royal Library of Belgium



- Collection discovery - a process goes public- Jana Hoffmann

Collection discovery
Our approach at the Museum fur Naturkunde Berin

buiding a resilent information- and
research infrastructure

within the framwork of the Future Plan

https://doi.org/10.7479/ryd4-p845
DiSSCo Futures 7-9th February 2023 KBR, Royal Library of Belgium



- Collection discovery - a process goes public- Jana Hoffmann

Collection Discovery as a process

Main principles: Collection discovery
Our approach at the Museum fur Naturkunde Berin

e Authentic ogtaad Bl
. physical standards (I
e Process-oriented b VR
e lllustrative =
e Low-treshhold A== ,
e quality assurance Q
e Adaptable == B

bu&\g a resiient information- and
research infrastructure

within the framwork of the Future Pan

DiSSCo Futures 7-9th February 2023 KBR, Royal Library of Belgium
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- Collection discovery - a process goes public- Jana Hoffmann

0
-
&
O

Objekte, Daten, Wissen: Das Datenportal des Museums fur Naturkunde Berlin

Mussom S Naturhundes Berdn - 41 Aufiyfe - vor 4 N

Zukunft des Sammiung (Teil 1): Was ist ein Forschungsmuseum?

duseum Uir Nuturkunds Berde 1 Aufrufe « 4 Moeaber

Zukunft der Sammlung . # Das Museum der Zukunft - Exponate jetzt digitai?! | Galileo | ProSieben |

Museum flr Naturkunde Berlin

Zukunft der Sammiung (Tell 2): Wie wir unsere Sammiung erschiiefien

Museom S Niturkunde Berdy w & Maox

Wie gestalten wir die Sammiung der Zukunft? . X .

Wie machen wir Wissen fur alie zuganglich urrd ‘ SCETE - . Wie sahen Dinosaurier wirklich aus? - Digitale Welten im Museum. Live aus dem
schaffen wir Zuglinge fir maghichst wele . O B | W MiN!

Perspektiven? Fragen wie diesen begagnen wir in i B Dreahing Lab + 1 78,010 Aofrle « wor 4 Monaten gestieamt

unserem Forschungsbhereich “Zukunft der (

Sammiung®: hitps/bit ly/aukunft-der-sammiung

Zukunft der Sammiung (Teil 3): Wie auch ihr unsere Sammlung nutzen kdnnt

Mu ' Naturhunae Beryy LR i« vor & N

DiSSCo Futures 7-9th February 2023 KBR, Royal Library of Belgium



- Collection discovery - a process goes public- Jana Hoffmann

.Y MUSEUM FUR ®
"/ NATURKUNDE
BERLIN

!

:‘=..=X:::Jt,\_~__,‘an 9
How can the Museum fiir Naturkunde Berlin make its collection more accessible and
usable for research?

https://doi.org/10.7479/tqvn-t638

DiSSCo Futures 7-9th February 2023 KBR, Royal Library of Belgium



- Collection discovery - a process goes public-

Collection Discovery — a process goes public

Requirements: Collection discovery
y Our approach at the Museum fur Naturkunde Berin
Joint effort Jff o
- —A O pryscal standards
e Negotiation

e Positive error culture
e Expectation management

‘ @ X MWJ assurance 4
Impact & Benefits: § i o &) o\ oo

e Creates awareness

e Broadcasts required skills

e Attracts new/ other
stakeholders and funding

buiding a resilent information- and
research infrastructure

within the framwork of the Future Plan

KBR, Royal Library of Belgium



- Collection discovery - a process goes public-

Session Digitisation:
Transforming Collections

FUTURES THANK YOU

KBR, Royal Library of Belgium
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Andre Zerger | pjgitisation: Transforming Collections

Video statement by Atlas of Living Australia

KBR, Royal Library of Belgium



- Video statement by ALA -

KBR, Royal Library of Belgium


http://drive.google.com/file/d/1wFj8IfLqsjB8uiI8Tl4s2Jox-Ge8hiM9/view

Adrien ROUBENS

Distributed System of Scientific Collections Brussels 07-09/02/2023

KBR, Royal Library of Belgium



Reception
with concert

and DISSCo DJ !
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Synthesis of Systematic Resources

Sandra Knapp
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Virtual Access
Virtual Access the SYNTH+ way

KBR, Royal Library of Belgium



— Virtual Access the SYNTH+ way

Virtual Access in SYNTHESYS+

4t jteration of the SYNTHESYS programme

Conditional on transitioning to “virtual” access
Underpinning transition to ESFRI infrastructure (DiSSCo)

What is Virtual Access?

Providing free and open access to natural history

collections resources to address scientific and societal
priorities.

Potentially include images of specimens (2D and 3D),

molecular sequence data and chemical or analytical data.

Based on priorities of research communities.

KBR, Royal Library of Belgium

Testing the concept - Hardy et al.

(2020) https://riojournal.com/arti
cle/50354/



— Virtual Access the SYNTH+ way Sandra Knapp

Virtual Access in SYNTHESYS+

The big differences.....

Requests for access not based on institutional priorities,
but on research questions generated by a community of
scientists....

Requests were (with a single exception) for digitisation of
specimens from multiple participating institutions

Virtual access as imagined was not just digitisation of
specimens, but provision of digital data of all kinds

Funds went not to the requester, but to the digitising
institutions....

EY(flAAL(AY?(‘YYA'If’\‘TA.lA\'(Y(,LAI(IAlTAr?f_

ITCCASE S E CAYTETTATTYITAS CATETECAT CTATTATT
|

DiSSCo Futures 7-9th February 2023 KBR, Royal Library of Belgium
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— Virtual Access the SYNTH+ way

Prioritisation of requests by research consortia

Prioritisation Panel scored and ranked requests

Panel composed of experts not participating in

the Calls Criterion Weighting
Seven criteria scored, upweighting community Scientific / cultural merit x 1
buy-in & impact Scientific / cultural x 1
Top 10 priority sent to EB of SYNTH+ excellence
Requests funded within budget of €500K/call Community buy-in x3
Total funding allocated across both calls €836,784 Impact X2
(not incl. VA Coordinator time) Expected Outputs / Gains x1
All participating beneficiaries received some Societal Challenge w1
funding in Call 1, most received funding in Call 2 ———

Data availability x1

KBR, Royal Library of Belgium



— Virtual Access the SYNTH+ way

Assessment of the activity e
External Review Panel

Arturo H. Arifo
Met after Call 1 was well underway Joseph T. Miller

Pamela S. Soltis

Will review entire programme in Q2 of 2023
Recommendations and suggestions

e Cost-book templates

* Better use of success stories - ‘e
* Adapt as ELVIS improves

* Consider different sorts of calls — geographic,
taxonomic etc.

» Suggestions for DiSSCo in future passed on

KBR, Royal Library of Belgium



— Virtual Access the SYNTH+ way Sandra Knapp

The SYNTH+ Virtual Access projects

Call1

Data mobilisation for IUCN conservation assessments of global freshwater
bioindicators

Digitisation of wild bees (Hymenoptera: Anthophila) in Finnish Museum of Natural
History

COVID-19 chiropteran knowledge base

Digitisation of Dianthus collections

Digitisation of Greenlandic peat moss (Sphagnum) collections

Call 2
Wheat through the ages: digitising crop wild relatives and wheat herbarium samples
Bryozoa Identification Tool: SEM images of bryozoa linked on a world map
Krantz material: machine readable compilation of Krantz fossils
Xenopus frogs: monitoring climate change, pressure on biodiversity & invasiveness
Accelerating taxonomic progress on the large rainforest genus Cyrtandra

DiSSCo Futures 7-9th February 2023 KBR, Royal Library of Belgium



— Virtual Access the SYNTH+ way Sandra Knapp

Virtual Access in SYNTHESYS+

Some things we learned....

There is great demand for virtual access to these kinds of data
(requests more than doubled the amount we had to allocate!)

Research groups need time to coalesce
Coordination across multiple institutions is hard

Staffing issues are complicated when hiring short-term posts
for digitisation based on uncertain request outcomes

Need mechanism for institutional leaders for each effort

Digitisation by demand of research community more
expensive than “digitisation for discovery” in the short term,
but perhaps more impactful?

DiSSCo Futures 7-9th February 2023 KBR, Royal Library of Belgium



— Virtual Access the SYNTH+ way

DiSSCo Futures 7-9th February 2023 KBR, Royal Library of Belgium © J. Mallet



Gabor CSORBA
Virtual access

Fight future pandemics — Digitising bat collections
Phaedra KOKKINI for the Covid-19 Chiropteran Knowledge Base

Roberto PORTELA MIQUEZ

KBR, Royal Library of Belgium



- Fight future pandemics-

Coronaviridae: the most similar virus to the one
which causes the recent pandemic was found in a
common Southeast Asian horseshoe bat species,
Rhinolophus affinis

The goal

* understanding how bats maintain a virus within a population to predict
spillover transmission events

* museum collections contribute to uncover these patterns

KBR, Royal Library of Belgium



- Fight future pandemics-

The plan

Experts of the CETAF’s COVID-19 Taskforce:

e accumulate our present knowledge on the distribution, Vviral
information, and basic ecological demands of the horseshoe bats and
closely related families

* to know if material currently preserved in mammal collections can be
useful to study infectious diseases

KBR, Royal Library of Belgium



- Fight future pandemics-

The vision

fields of the database should contain information not typically
included in mammal databases

this feature can help planning future field work and collection
development

new era of bat-related field studies

KBR, Royal Library of Belgium



- Fight future pandemics-

The workflow

e database fields built upon the ,,extended specimen concept”
e taxonomic and habitat info, associated samples, biotic interactions
«  Darwin Core” terms used

LAY

Q ‘®

UTILISATION OF WORKING IN TYPES IMAGING SHARING OUR
EXISTING COLLECTIONS DATA
RECORDS

KBR, Royal Library of Belgium



- Fight future pandemics- Csorba, Portela Miguez & Kokkini

Journal | Science in focus

The media Battling pandemics

Nearly two years after the first known case, COVID-12 Is still causing huge changes
to our dally lives. Digital Collections Communication Manager Jen Pullar reveals
how digitising the Museum’s bats could help prevent future pandemics

Could clues to the pandemic’s origins have e = o
been lurking in the Natural History ) sz .
Museum all along? e
I'he museant has uncarthed thousands of bat skulls and pickled specimens which :“E:Eé;:’i
may vield new details on the prigins of Covid-19 S

E+aper - Magazine W”IEVER v ZEITU\G Armelden ¢

MEINUNG

tegIstriEren

I 3 hive
thel A wharenin ot
e T

i

Al
CORONAVRUS l
oarec oo pod [ re—— I Jeot-toset bats T pposhdertdm)
2 .e . . Ndutiat . . >
Museen erfassen Fledermause fur Virenstudien S et | UneSs We study | SCE T
andtier sead sz | and protect Gabor Owxta, b Setkor
S — Wt & -V\ﬂ; wecixen is laballed o Besearcher and Dar axport ot
= Menr als 200 neue Coronaniren wurden bisher bei Fledermiusen gefunden, und rund 3% Prozent des bisher in }‘,.:’:,, .l with lnformstion nature, we will the Murgarian Natuml Misory
1 3 3 v .' aboutwhat it ks and whate : 55 0me ofthe. foacks.
Fl t stammi von C whistton apocies experience more ‘:::: ons “mﬂmwm
157U Upda 11 ROt TS it H o ovents' COVID lockaown, he says. 1 msey
s spillover events cinis i s
= 7 In parscoal note, ungeiched
Teka § W 82 S rrEld @ omEd [E in datamets or izclaed collections. We
P, e et we
which Ada | openty
En tienzchar Ursprung © Soonavinus SA7 Arschenlich, ¢ genaue e 15 pert o Butwhy bats? When fiying. bats
Herkur o Wil Flodermiius firen Reservair gelten, 10 gather o8 hine (acressmd mecabutan sad o
. body! Animals
dien nun Fledermrause aus den Sammlungen voa neun %000 | with a high masbolc rste oRen
bemthe | die
e tax some.
d bat specion I forup to A0years.

2wei weileren Digialisierungsvachaben.

wvotve | s ot

Fopletit 217 Kunmestoner (5 Do § W B2 & shrv bl G2
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- Fight future pandemics-

The results

I Dot Pt S 21 375 records from the nine
Y % R T - insitutions

\Illl‘v‘uzfnltf. ‘ CEDS B e

S * taxonomy updated

------

: 5ma---

verbatim and interpreted data
combined

typos, errors and duplications
corrected

data are/will be publicly available via institutional portals, GBIF, RIO Journal

KBR, Royal Library of Belgium



- Fight future pandemics-

The context

Contents lists available at ScienceDirect
One Health

journal homepage: www.elsevier.com/locate/onehlt

Biodiversity data supports research on human infectious diseases: Global
trends, challenges, and opportunities
Francisca Astorga™ , Quentin Groom °, Paloma Helena Fernandes Shimabukuro %,

Sylvie Manguin “, Daniel Noesgaard ©, Thomas Orrell ', Marianne Sinka #, Tim Hirsch ®,
Dmitry Schigel ©

GBIF presented an unpaired contribution for facilitating data related to vectors and
hosts/reservoirs species — but not for pathogens

the Chiropteran Knowledge Base can partly fill this gap also serving as source for
investigable museum holdings for pathogen studies

KBR, Royal Library of Belgium



- Fight future pandemics- Csorba, Portela Miquez & Kokkini

SENCKENBERG RN
museum frankfurt —T Hu"gﬂpia" AERIC?M
—— Natural History
AANFENEA ﬁ/iﬂ]lﬁﬂl]m
W, aﬁ‘ ) A NATURAL
.Y MUSEUM FUR HISTORY
77 NATURKUNDE s NG
BERLIN MUSEUM
NATURKUNDE /i e h
MUSEUM 4 -
4 NARODNI naturhistorisches
STUTTGART = MUZEUM HER museum wien

Ana Casino, CETAF COVID-19 Taskforce, Cristiane Bastos-Silveira, Louise Allan, Maria Marschler, Heimo
Rainer, Frank Zachos, Arnaud Henrard, Jiri Frank, Petr Benda, Frederik Berger, Eileen Westwig, Joachim
Holstein, Pierre-Yves Gagnier, Cécile Callou, Jean-Marc Pons, Bernadett Dome, Tamas Plesd, Julianna Szapu,

Joachim Holstein, Tobias Schneck
DiSSCo Futures 7-9th February 2023 KBR, Royal Library of Belgium



Anthops ornatus, Asellia tridens, Aselliscus stoliczkanus, Cloeotis percivali, Coelops robinsoni, Doryrhina
cyclops, Hipposideros khaokhuayensis, Macronycteris gigas, Paratriaenops furculus, Rhinolophus euryale,
Rhinonicteris aurantinus, Triaenops menamena

DiSSCo Futures 7-9th February 2023 KBR, Royal Library of Belgium
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Anne Koivunen Virtual access

Digitising wild bees for ecological study

KBR, Royal Library of Belgium
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Bee Digitisation project in Luomus

Digitisation on demand (DOD) request
from the Finnish Environment i) |
Institute (Syke) | : SBIGISaY [
* Research on status and monitoring of e E ﬁ-‘ﬁ’il‘&
pollinator populations | A,

Digitising was done in 2020-2021 ca. @ EN N
55 000 specimens i et (B3

All label data were entered in the
Kotka Collection management system

Selected specimens of each species
were imaged



Results

The collection consisted of 246
species.

Main results:
* 30% declining and increasing species
* 40% stable
* The abundance of southern species had
increased more frequently than the
northern species
Bonus findings
* 27 type specimens
* 3 species new to Finland

All data openly available at FinBIF
(Laji.fi)
* http://tun.fi/GX.15155
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Impact

* The digitised data added
significantly to the knowledge of
the state of pollinators in
Finland

* The results were used as input
for the National Pollinator
Strategy and its background
study

* Scientific article and data paper
are in preparation




Acknowledgements

* Synthesys+ VA call
(Horizon2020-EU)

* All the digitisers in Luomus
* Finnish Environment Institute

Thank you for your attention!




Accelerating taxonomic progress on the large rainforest genus Cyrtandra

Abdulrokhman Kartonegoro, Jay Olivar, Hannah Atkins & Gemma
Bramley

Presented by Alan Paton

Synthesys partners

RBG Kew: Sarah Phillips

RBG Edinburgh: Elspeth Haston

Naturhistorisches Museum Wien: Maria Marschler
Natural History Museum of Denmark: Natasha de Vere

KeW

UNIVERSITAT

LEIPZIG naturhistorisches
. . . museum wien
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Herbarium Images Where available

Kew 4263 GBIF then Cyrtandra
Resource Centre
(CRC)

Edinburgh 3193 RBGE website and
GBIF, CRC

Vienna 198 JACQ website and
GBIF

Copenhagen 140 Specify and then

GBIF




2 rﬁ“ Royal
354 %Fé Botanic Garden
Edinburgh










Impacts to date

e Strengthened Cyrtandra collaboration between
UK-Indonesia-Philippines

* Current research focused in Brunei, Philippines,
Malaysia, Papua New Guinea, Indonesia

e Support development of novel research: PhD
project with CENTA DTP on use of Al for
Cyrtandra |ID

Roval Botanie G lens A .;.;
I < e‘V 'Lm! UNIVERSITAT ®
SRICEE | LEIPZIG naturhistorisches o
B R I N - B BN useum wien
B e
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peat moss (Sphagnum)
collections from four herbaria




| i
1
\
i

Background - Sphagnum

» Peat mosses play a key role in polar tundra and
wetland ecosystems

* The peat-forming Sphagnum wetlands are of global
importance as the largest carbon sinks on land.

« Most studies investigating changes in the Arctic flora
focus on Greenland’s vascular flora, despite the
importance of bryophytes in the Arctic ecosystem.

SpRagnum capillifolium



The VA project

Digitisation of the labels of about 4450 Greenlandic
Sphagnum moss collections (~26 species) from four
herbaria:

1]
LAI
|

1

|

|

Copenhagen (C, c. 4200 specimens)
Vienna (W, c. 150)

Meise (BR, c. 50)

| Leiden (L, c. 50)

| This effort would lead to a more than 3.5 times global
increase in digitised Greenlandic Sphagnum specimens.

SpRagnum capillifolium



Digitisation output

Copenhagen: 3546 specimens digitised

Vienna: 157 specimens digitised

Meise: 20-25 specimens digitised

Leiden: 23 (6 duplicates from Copenhagen)

All data available through GBIF portal

oto: Elisabeth



Scientific output

e Collections have been made accessible and visible

* Data has not yet been used in scientific
publications, but it will be in the coming years

Photo: Sean



Contacts

Synthesys+ TA/VA at
Natural History Museum of Denmark

Martin V. Sgrensen (coordinator)

mvsorensen@snm.ku.dk

Louise Isager Ahl (administrator)

Louise.ahl@snm.ku.dk



mailto:Louise.ahl@snm.ku.dk
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Jonathan Brecko Virtual Access

Monitoring Climate Change, Environmental Pressure

on biodiversity and Invasiveness using Xenopus as a
model system

KBR, Royal Library of Belgium



- Xenopus as a model system- Jonathan Brecko

Partner institutions

museum

Royal Belgian Institute of Natural Sciences S .
NATURAL HISTORY MUSEUM OF DENMARK

UNIVERSITY OF COPENHAGEN

DiSSCo Futures 7-9th February 2023 KBR, Royal Library of Belgium



- Xenopus as a model system- Jonathan Brecko

Why Xenopus?

Invasive on four continents
Generalist

Cryptic species

Life history data lacking

DiSSCo Futures 7-9th February 2023 KBR, Royal Library of Belgium



- Xenopus as a model system- Jonathan Brecko

Why Xenopus?

Eats what fits in their mouth
Huge environmental pressure
Up to 13 sp/m?

DiSSCo Futures 7-9th February 2023 KBR, Royal Library of Belgium



- Xenopus as a model system-

Why Xenopus?

Internal morphology needed

KBR, Royal Library of Belgium



- Xenopus as a model system-

D 'mmunes THANK YOU

KBR, Royal Library of Belgium
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Synthesis of Systematic Resources a DiSSCo project

Kate Holub-Young Virtual Access

Digitising freshwater insects — Mobilising data for IUCN
conservation assessments

Funder: European Commission | Project code: 823827 | Call for proposal: H2020-INFRAIA-2018-1
KBR, Royal Library of Belgium



; ! 4 DIGITISING FRESHWATER el
INSECTS

O Mobilise data for IUCN redlisting assessments
O Freshwater bioindicator species; Mayflies, Stoneflies & Caddisflies
(O Focus on occurrence and distribution data

O Natural History Museum London,
Museum fuar Naturkunde and Royal Museum for Central Africa

\ r
IUCN 7 55C



OUTPUTS

(0 103,000+ records in total

() Majority imaged and transcribed

From the NHM (80,000+ records):
() 3,646 species from 186 countries

O More gaps filled by RMCA & Berlin

Spans almost 200 years...

GBIF JAN
2023

NHM
COLLECTIONS



Year of Collection (NHM only)

4000

3500

s O Currently, only 3.3% of

’ total GBIF records for these

5500 taxa are from before 1950
D 2000 O NHM adding ~40,000

new pre-1950 records

= 1500

1000

500 ®
0 S k

1750 2000 2050




IMPACTS

Collections

@ Increased accessibility, discoverability - sm—y

@ Digitisation workflow development
and testing

@ Improved long-term storage



IMPACTS

Research

@ Increase in requests for diagnostic imaging

@ Horizon funded biodiversity genomics work
utilising collections data

@ Directing future survey locations and target
species in Scotland

@ IUCN redlisting assessments expected to be fast

Biodiversity
Genomics
Europe

b 4
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Carnation digitized — the
Incarnation of a best practice
VA project

SYNTHESYS I\

Synthesis of systematic resource

(o) (D

Maarten Trekels (MeiseBG) (Jean-Pol GRANDMONT, CC-BY-3.0)
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Request submitted by the
University of Zagreb

(Ana Terlevié)




Digitization of Dianthus specimens

Dianthus is the second most important cut-flower crop in the World
(crop-wild relatives)

(Suzie Tremmel, CC-BY-3.0)

One of the largest genera in Eurasia BUT no resolved phylogenetic or evolutionary
hypothesis is currently available

Lack of an overview of herbarium collections
of Dianthus

Need for a comprehensive
and detailed taxonomic
revision!!

(,A. Omer Karamollaoglu CC-BY-2.0) (Penarc, CC-BY-3.0)



Impressions of the digitization process mowva AW AT

THE HEBREW UNIVERSITY OF JERUSALEM

Dianthus tripanctatus Sm. S \
This specimen was drawn to 7o) ] w
the “Flora palsesting” ' / | J
(Zohary, 1966) \db .l' | ' !
Y | ‘

Botanical Callections
-, [

Dianthus cyn Fisch. & Mey.
fextinet i Israel)in the 19508

fore fasivigine - and 19605 It was collected In the

- —— " Hula Valley from Kfar Szold in the

north to the Hula area but was
never found again,

rUeRpreER



Lessons learnt

oA

\@/ 3
b 4

Collaboration between institutes on
the digitization process

Established workflows

Highly motivated staff members

Useful cost books

I
9 @
Ay

Lack of staff and infrastructure

Time restrictions

Estimating the collection size

Interference with other digitization
projects: delays

Budget for equipment

Even improve further on cross-
communication during digitization
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Karin Wiltschke-Schrotta Virtual Access

Maria Marschler Tiny Animals — Big Pictures: The Bryozoa Project

KBR, Royal Library of Belgium



- The Bryozoa Project - Karin Wiltschke-Schrotta

What are Bryozoa?

* aquatic invertebrates
* sedentary colonies
* colony often calcified

e sjze of zooid: ca. 0.5 mm

* good indicators in (palaeo-)

environmental research

* valuable in investigating climate change

DiSSCo Futures 7-9th February 2023 KBR, Royal Library of Belgium



- The Bryozoa Project - Karin Wiltschke-Schrotta

Bryozoa Identification Tool (BIT) For Quaternary and
Recent Mediterranean And North Atlantic Bryozoans

Requester: Consuelo Sendino, NHM

Aim of the project:

To record, on a worldwide map with SEM photographs, all of the Quaternary
and Recent Mediterranean and North Atlantic bryozoan taxa kept in
museums in order to help with bryozoan taxonomic identification.

6 institutions
7560 specimens

1137 SEM images

Work in progress

DiSSCo Futures 7-9th February 2023 KBR,

Royal Library of Belgium
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Impact

cataloguing and identification/revision of the
specimens

high quality data

implement the knowledge of some groups that are
not well known or developed in the collections

visibility of collections

scientific cooperations

‘-K( Bealleerne dhetfu Soctens Poleonmodogioe fadame, 64 (3

Systematic revision and scanning electron microscopic study
of some critical cheilostome bryozoan species of Arthur Waters
from the Pleistocene of Brucoli (Siracusa, Sicily)

Emanuela D1 Maxtino’, Antonietta Rosso & Oleg MaNDIC

KBR, Royal Library of Belgium

- The Bryozoa Project -

NHMW geol 1872/0015/0360

Discoporella umbellata (Defrance, 1823)
Monte Mario / Roma (IT) - lower Calabrian (middle Pleistocene)



- The Bryozoa Project - Karin Wiltschke-Schrotta

Diaperoecia arcuata Harmelin, 1976

Cha"enges MNHN_IB_2008-6504_1" % L J

e general:
problems allocating resources and staff
technical issues

e scientifical:
identification/final taxonomic verification

e practical:
unclear workflow
difficult pre-digitisation preparation (fragile and
differently packaged specimens)
preparation of recent specimens for SEM
very small / badly preserved samples
samples with multiple species

> lack of a bryozoan expert!

DiSSCo Futures 7-9th February 2023 KBR, Royal Library of Belgium



- The Bryozoa Project - Karin Wiltschke-Schrotta

What we learned from this project

e Cooperation with the requesters is essential in
special groups like the Bryozoa!

e make the required procedure clear from the
beginning of the project

e use synergies in establishing a digitization
workflow

e publication of workflow in an open knowledge
base

> The Bryozoa project is a good example how
institutions can join forces to digitise special
groups.

DiSSCo Futures 7-9th February 2023 KBR, Royal Library of Belgium
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The Krantz Project —a dlver5|ty challenge e, LUOMUS
Steffen Kiel & Bjorn Kroger ’,‘Y"‘:
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Krantz, Rheinisches Mineralien-Kontor

* Founded as ‘mineral shop’ in 1833 in Freiberg, Germany,
= moved to Berlin in 1837, then to Bonn in 1850

Atgusthntz
Teaching and stratigraphic reference collections: 1808-1872
= acquired from renowned scientists world-wide

https://www.krantz-online.de/en/service-informations/about-us/



Aims

Digitize the Krantz material of 10 museums
around Europe & Israel

Make available through GeoCASe
harmonize taxonomic, locality, and
stratigraphic information
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Impact — |

Revealed shortcomings

= digitization/imaging infrastructure & knowledge
(‘how to photograph specimens’)

= Collection Management System issues
(‘verbatim field’; data standards)

= Data publication

Increased communication
= across departments re staff, protocols, best
practices, IT issues




Impact — |l

Spotlight on value of historical collections
= Fossil collections sites are temporary!
= Many are lost or presently inaccessible
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— Wheat through the ages Sandra Knapp

Wheat
The crop

One of the “big four” calorie providers for human
population — up to 20% in some areas

Locally adapted to many parts of the world — grown
everywhere

The wheat breeding community

International body of scientists (James Cockram NIAB,
Cristobal Uay JIC led this request)

Use much the same material — elite lines, a few landraces

Desire to augment resources for breeding for climate and
environmental change

DiSSCo Futures 7-9th February 2023 KBR, Royal Library of Belgium



Virtual Access — Wheat through the ages Sandra Knapp

Wheat \ |

through the A A %f?’«?;,,§ ]
—_ TN G

ages LI} e

@ divergence

DiSSCo Futures 7-9th February 2023 KBR, Royal Library of Belgium

natural
selection




Virtual Access — Wheat through the ages Sandra Knapp

The data
I:n’ﬂ“p} |
Specimens and sequences
All members of wheat tribe Triticeae from the three
institutions
The Percival collection of wheat “ears” from NHM
Sequences from key specimens across time and space
Nl
\ \\] ‘\
e J(

DiSSCo Futures 7-9th February 2023 KBR, Royal Library of Belgium
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— Wheat through the ages Sandra Knapp

Impact of the virtual access to data for wheat breeders

* Document changes in morphology of landraces
and CWR through time with changing agronomic
practices

* Identify unexplored wild relatives to test of SIRIsisIaltalaisla e
genome integration -~ 0000a0naac —

« Complement landrace collection being grownin ' _ |
the field to assess local adaptation —gap filling = il

' B S P 2 § ¥ i
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— Panel discussion

The future of VA in DiSSCo - .
challenges and opportunities |
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30MIN DISBC)

BREAK o el

(We'll be back at 11:00h CET)

DiSSCo Futures 7-9th February 2023 KBR, Royal Library of Belgium
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Kristina Gorman

Irit Zohar

Olivier Lambert

Alex Ball

Marieke Willems

Agnes Robin
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FUTURES
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Convenors: Carole Paleco (RBINS) & Kristina Gorman

(NHM)
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— Two decades of SYNTHESYS Transnational Access

Transnational Access (TA) in SYNTHESYS
SYNTHESYS1 2004 - 2009: 9 TA Calls
SYNTHESYS2 2009 - 2013: 4 TA Calls

SYNTHESYS3 2013 — 2017: 4 TA Calls

SYNTHESYS+ 2019 — 2023: 4 TA Calls

KBR, Royal Library of Belgium



SYNTHESYS offers unique research opportunities to scientists worldwide. Transnational Access is provided to:

» European collections comprising more than half of the world’s natural history specimens

» World class libraries

« State-of-the-art facilities including imaging, chemical, and molecular laboratories

» Support from in-house scientists, including researchers, facilities staff, and collections managers

SYNTHESYS will provide finance for:
» Research costs » Per diem contribution towards living costs
« International travel and accommodation » Logistical support at the host institution

AT-TAF: Naturhistorisch %z

eeneromieegan  DE-TAF: Botanischer Garten und Botanisches Botanic Gardens, Kew;’RoyaI Botanic Garden,

Brusseis; Royal Museu

e ssncsxs - \yseum Berlin-Dahlem, Berlin; Museum flr Edinburgh

CZ-TAF: Narodni Muze

emeeamscnere - Naturkunde, Berlin; Senckenberg Gesellschaft flir
N e ow  Naturforschung, Frankfurt, Dresden, Gorlitz,
Mincheberg, Tubingen

ssucnesmuzeemn — V{UNCheberg, Tlbingen and Wilhelmshaven;

Zoologisches Forschun

o tock Staatliches Museum fur Naturkunde, Stuttgart;

A TAC ikt e

swresvswinpen | LEIDNIZ INSttUte for the Analysis of B odiversity
- Research costs

memaionawwetsn HANAE (LIB). Museum Koenia Boni and Museum of NL-TAF: Naturalis Biodiversity Center, Leiden
v 1Nature Hamburg SE-TAF: Naturhistoriska riksmuseet, Stockholm

Web addrese: www.synthe
Emall eynthesys@nhm.ac

mnamamees  DK-TAF: University of Copenhagen

A separate Virtual Access

HU-TAF: Hungarian Natural History Museum,
Budapest

IL-TAF: National Natural History Collections of the
Hebrew University of Jerusalem




— Two decades of SYNTHESYS Transnational Access

Eligibility & limitations:

* User group leader and the majority of the users must work in a country other
than the country where the TAF is located.

* Must be able to disseminate results.

e SYNTHESYS+ only: Max. 20% of awarded user days can be to users based
outside European Member States and Associated States.

Consortium-agreed limitations:
* Max. 15% of awarded projects can be to researchers based with the consortium

 Max. 10% of awarded user days to researchers who have already visited that
TAF with project funds

KBR, Royal Library of Belgium



—Two decades of SYNTHESYS Transnational Access

Call

Visit
- TAF administrators assist with
T+S

- Presentations by users

Review

- User Selection Panel reads &
scores

- Publicity
- User applications

- Host comments - USP meeting

- Compliance checks - User evaluations

- Eligibility checks

- Feedback to applicants - Outputs

- Budget allocation to TAFs

KBR, Royal Library of Belgium



——————

stomdlL'MML]

Call 3 closes 16 Apell

R GRS




—Two decades of SYNTHESYS Transnational Access Kristina Gorman

TA applications received & funded

4,000
3,500

3,000
2,500
2,000
1,500
1,000
500

0

SYNTHESYS1 SYNTHESYS2 SYNTHESYS3 SYNTHESYS+
(2004-2009) (2009-2013) (2013-2017) (2019-2023)

Researcher days funded

m Eligible applications received ®m Projects funded 30,000
25,000
20,000

To date: 4,777 projects and 57,610 working days 15,000

have been funded. 10,000
-C"O(X' -

0
SYNTHESYS1 SYNTHESYS2 SYNTHESYS3 SYNTHESYS+
{2004-2009) (2009-2013) (2013-2017) (2019-2023)

DiSSCo Futures 7-9th February 2023 KBR, Royal Library of Belgium
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Physical Access — Two decades of SYNTHESYS Transnational Access Kristina Gorman

Gender monitoring

All Calls, all applicants All Calls, successful applicants

=Male
*Female

DiSSCo Futures 7-9th February 2023 KBR, Royal Library of Belgium



Physical Access — Two decades of SYNTHESYS Transnational Access Kristina Gorman

Researcher status

Applications by gender and researcher status

®Experienced ®Postdoctorate ®Postgraduate ® Technical ® Undergraduate

Applications by age and researcher status

® Experiericed @ Postdoctorate @ Postgraduate @ Technical @ Undergraduate

40% 60% 0% 100%
Applications

0-15 16-24 25-34 35-44 45-54 55-64 65-74 75-84

DiSSCo Futures 7-9th February 2023 KBR, Royal Library of Belgium



—Two decades of SYNTHESYS Transnational Access Kristina Gorman

User evaluations

100%-
mExcellent
wVery Good

uGood
mFair

‘wPoor

80% -
60% -

40% -

« Exit survey for all Users: used to
help improve User experience with
each Call.

e 999 of all evaluations rated Good,

20% -

0%

{\o"q’ S Very Good or Excellent.
S &S & @ ® NS . . .
SHF S P VG S « EC has its own confidential
O Q\\ A8 0\\@ °® \\Q’« 06\
& R d v o J feedback survey.
v

DiSSCo Futures 7-9th February 2023 KBR, Royal Library of Belgium



Outputs

— Two decades of SYNTHESYS Transnational Access

e SYNTHESYS 1-4: >8,000* recorded

research outputs.

o >4,600* of which Accepted, In press or

Published.

*Underestimate: relies on
Users to update outputs on
SYNTHESYS portal.

*SYNTHESYS 1 & 2
databases last updated 1
year after the end of the
projects.

SYNTHESYS1-4
Book/Monograph
Database, CD or DVD
Non Peer Reviewed
Peer Reviewed
Thesis
Training

Total

KBR, Royal Library of Belgium

Total Records

SYNTHESYS 1** 3,664
SYNTHESYS 2** 2,100
SYNTHESYS 3 2,488
SYNTHESYS + 504
Total 8,756
Accepted In press Published Total
21 28 123 172
3 3 51 57
109 38 644 791
247 335 2,830 3,412
36 6 133 175
1 0 3 4
417 410 3,784 4,611



== NEWS  CARIERS  COMMEINTARY  JOUNNALS v

Scicl‘lcc Camun foe  Festosinass ey Archies  Aled v

f Yy hoSaeo

The growth pattern of Neandertals, reconstructed from
a juvenile skeleton from El Sidrén (Spain)

W PLOS o

Lk Palaececology *

Palaeogeography, Palacoclimatology,  ™*g

tion
ean Society

Environmental and climatic

reconstruction of MIS 3 in northwestern | Anthropology
Europe using the small-mammal

assemblaee fram Caverne Marie-leanne

BIOLOGICAL Cambridge
REVIEWS Philosophical Society

RESEARCH ARTICLE Onginal Article

Turning Up the Heat on a Hotspot: DNA  1ards a

Barcodes Reveal 80 % More Species of
Geometrid Moths along an Andean

& Springer Link

Bublabed. 08 June 2022
Morphological stability of rural populations supports
their use as controls in urban ecology studies

Tania Reqacho & Javier delBarco-Tnllg =

PROCEEDINGS B Grouping behaviour impacts on the

)arasitic pressure and squamation

f sharks

|
rme - Jeenby !
,

8 M) Hambesto G. Femon™ and Jose £ Palacios-Abella’

Research
"Canaries esinge Yo Sedversty and ivationsry Scbogy, Usierity of Vakenda, Cale Cantie)

.
SCICIICC Cerent lrsae Frat releoze papers Arotive o v
E ) SCENcE VOL 341 MO 3430 1 5-MALLION- AND I 4 MALION VEAT-OLD ARTIFALTS AMD ETOME TOOL -DUTMAEKTD SONEE FROM AIN DOUCHER
@ weom f ¥y in o % >

1.9-million- and 2.4-million-year-old artifacts and
_e_tnnn_tun]_gguimnzknd_hnnnc_imm_Ain_Qnuchnrit'
— /\'\ ’ \

AL
COMMUNMICATIONS

ARTICLE
Feather moult and bird appearance are correlated
with global warming over the last 200 years

, Systematic Entomology
Taxon

Y s Y. Vortmae' & N Sagir

—

‘Sea-Level Sensitive' dynamic model: impact of island
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— Two decades of SYNTHESYS Transnational Access

Feedback

My host really understands what the function of a
great collection manager should be, that is, oriented
towards scientists and visitors of the collection.

Y 4 I | 4 I L I SYWEZ2VaX T

O C T Q —

This synthesys project was a very positive
experience for me and | can only encourage other
scientists to apply for this excellent instrument to
perform short term projects and to enhance
scientific exchange!

aoicdlan dtlan flimnimaial IhAalin 4l Oy sndln v o A |

a

Ve

Synthesys is a unique and excellent initiative and

This sart of nositive interaction with staff is

stimu
Meml
Verte
advic
great
view

Thes¢
sumn
aventl

| thank the people who set this
project up and give a chance to
older disciplines and the use of
the old collections to show their
value. | was dwelling in them and
was sad to leave as there are still
so many hidden treasures to be
found.

contacts amnua PIans 10r tne next uip!

| hope new calls will come for years to @

My experience with Synthesys was flawless.

KBR, Royal Library of Belgium



REVEALING SECRETS FROM THE ACHEULIAN CUISINE:
THE APPLICATION OF X-RAY POWDER DIFFRACTION (XRD) TECHNIQUE TO
IDENTIFY HEAT INDUCED CHANGES IN FISH REMAINS

Irit Zohar

SYNTHESYS+ Transitional Access Research Grant with
Dr. Jens Najorka, Core Research X Ray Lab, NHM London

SYNTHESYS*I\

Synthesis of Systematic Resources  a DISSCo project

bl




A FEW WORDS ABOUT ME

| am the curator of biological collections housed at Oranim Academic
College of Education.

In my research | specialize in the study of fish remains from
archaeological sites (inland, coastal, waterlogged, underwater etc.).

Taxonomic identification of fish remains requires
the use of diverse reference collections with
skeleton of fish collected from a wide range of
habitats, examining the osteological
characteristic of each species.

For my research | use:

Local reference collection housed at @ Fish collections (wet and dry/
the Steinhardt Museum of Natural skeletons) from various habitats,

History (SMNH), Tel Aviv

:Jrlll/ersl}‘:-"{—’ﬂl’ : R

|||||||||



SYNTHESYS+

During one of my visits to the ichthyological (wet and skeleton) collections at
the NHM London | contacted Dr. Jens Najorka the head of the Core Research

X Ray Lab.

| first heard about SYNTHESY S+ from the announcements boards at the
NHM in London (and later from e-mail announcements).

SYNTHESYS*N\

Synthesis of Systematic Resources a DISSCo project




THE X-RAY DIFFRACTION TECHNIQUE

Dr. Jens Najorka is the XRD lab manager at the NHM in London. He is a mineralogist with
crystallographic background.

mneracosica.  Bridgesite-(Ce), a new rare earth element sulfate, with
NA‘thNllm-

a unique crystal structure, from Tynebottom Mine,

Most of Jens research focus on minerals, [ R RS ——
and other crystalline materials. ) o o, QUEEESE———————

nvdge Universty Press: 27 April 2022

Jens identifies and characterizes minerals

that are new to science, and investigate ISR EV IR
minerals with potential technological The new mineral tomiolloite, Al12(Te4+03)5[(S0O3)0.5(504)0.5]

. (OH)24: A unique microporous tellurite structure
|mportance.

Owen P. Missen @; Stuart J. Mills; Michael S, Rumsey; John Spratt; Jens Najorka; Anthony R. Kampf,;

Brent Thorne
American Mineralogist (2022) 107 (12): 2167-2175.

Jens also examines the
behavior of minerals at
higher temperatures and As the XRD lab manager, Jens provides XRD

pressures. training and supports for researchers (like me).




THE X-RAY DIFFRACTION TECHNIQUE

Vertebrates bone and teeth main component is hydroxylapatite

(HA), which is made of tiny nano crystals

The XRD technique allows
investigation of changes in the

Studies showed that these crystals are subjected to growth
change when stimulated by the temperatures of fire.

bioapatite crystal size.

diffracting planes
of atoms in crystal

a fne ﬁshy idea

Tooth enamel

Enamel rod

After Lei et al, 2020 HA nano-fiber

Investigate changes in fish teeth
bioapatite crystal size.




HEAT EFFECT ON TOOTH ENAMELOID MICROSTRUCTURE:
EXPERIMENT

Following preliminary study with Jens | applied to SYNTHESY S+ (physical

access).
| have succeeded in my second application, and was granted 20 working days

at the XRD lab in the NHM, London.




HEAT EFFECT ON TOOTH ENAMELOID MICROSTRUCTURE:
EXPERIMENT

20 working days at the XRD lab in the NHM, London.

1 - 2 hours per a
single sample




HEAT EFFECT ON TOOTH ENAMELOID MICROSTRUCTURE:
EXPERIMENT

20 working days at the XRD lab in the NHM, London.

1 - 2 hours per a
single sample

3 - 4 hours
per sample




HEAT EFFECT ON TOOTH ENAMELOID MICROSTRUCTURE:
EXPERIMENT

20 working days at the XRD lab in the NHM, London.

Sample | 1 - 2 hours per a
preparation single sample

3 - 4 hours
per sample

4 samples per YNt days

day




HEAT EFFECT ON TOOTH ENAMELOID MICROSTRUCTURE:
EXPERIMENT

20 working days at the XRD lab in the NHM, London.

1 - 2 hours per a
single sample

3 - 4 hours
per sample




HEAT EFFECT ON TOOTH ENAMELOID MICROSTRUCTURE:
EXPERIMENT

The tooth enameloid hydroxyapatite (HA) crystals structure is sensitive to heat.

XRD technigue (NHM, UK) allowed to identify changes in tooth enameloid crystallite size (Cl) due
to heat exposure. BIETED

30- Heating experiment S
Charred remaing Q.1 Can we identify
changes in enameloid

CS within the “cooking
temperatures”?

o
T

L]

)

=

CI (crystallite

=

— o dhdex
(=

=

0 ———— I 5 . ,
0 100 200 300 400 500 600 700 800 900 1000 @ Interpreting changes in crystal structure
B Temp® requires close collaboration in lab work.



HEAT EFFECT ON TOOTH ENAMELOID MICROSTRUCTURE:
EXPERIMENT

The tooth enameloid hydroxyapatite (HA) crystals structure is sensitive to heat.

XRD technigue (NHM, UK) allowed to identify changes in tooth enameloid crystallite size (Cl) due
to heat exposure.

801

o
T

evidence of fish
cooking by Homo
erectus?

L]

)

dndex
(=

CI (crystallite
=

]. E‘ L T T T T
0 100 200 300 400 500

Tem po Zohar, 1, et al., 2022 Nat. Ecol. Evol. Tempo




MY RESEARCH: GESHER BENOT YA AQOV (GBY) ACHEULIAN

SITE (0.8 I\/iYAz IN THE JORDAN RIFT VALLY, ISRAEL

Lak / fula
GBYL
HAIFA®,  Lake Kihneret

UBo
ERQ ‘

Atzriel river

Ein et Tina

Jordan River

Shuah River

JERUSALEM

'41

Gilabon River

DAeqd St—;é

Jordan

Lake Hula 1951,
prior to drainage operatlons

DISEC)
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THE CASE STUDY: GBY ACHEULIAN SITE (0.8 MYA)

More than 43,000 fish remains were recovered and analyzed from:
three excavation areas and 14 archaeological horizons (AH) (the most
common vertebrate recovered)

\ Area B: Fish NISP = 31,3404
11 AH’s

Area A: Fish NISP = 10,513
2 AH’s;

No living floors

(Zohar & Biton, 2011 JHE 60)

Area C: Fish NISP= 2,860

2 AH’s;

Rich in lithic and mammals
Goren Inbar etal., (Rabinovich and Biton, 2011, JHE 60)




EVIDENCE FOR CONTROLLED USE OF FIRE AT GBY AND THE
SPATIAL RELATIONSHIP WITH THE PHARYNGEAL TEETH

Can we correlate between the AH 11-6 L6

absence of fish bones, the
preponderance of Cyprinidae
pharyngeal teeth and the
evidence for intentional use of
fire at GBY?

bty Burnt flints Fish
Wl microartifaEt251 rdhiaih$20

In Area B fish bones were absent and fish teeth spatial
distribution accord with that of burnt flint microartifacts
(hearths).




TEETH ENAMELOID MICROSTRUCTURE AT GBY ACHEULIAN

In GBY Areca B AH’s II-6 L 1-7 none of the teeth showed evidence of exposure to high heat

Y A PSR- |

Changes in ClI are relatively small and correlate with the exposure to low to medium heat (= cooking).
If natural diagenesis appear through time, than it will decrease CI.

Burnt
(Cl > 24 nm)

Definitely heated
(Cl > 18 nm)

Low heat or
unheated (CI<
18 nm)

Natural death

AreaA T-6L1 II-6L2 I-6L3 I-6L4 M-616 I-6L7
GBY




REVEALING SECRETS FROM THE ACHEULIAN CUISINE:
THE APPLICATION OF X-RAY POWDER DIFFRACTION (XRD) TECHNIQUE TO
IDENTIFY HEAT INDUCED CHANGES IN FISH REMAINS

nature ecology & evolution

Explore content v About the journal v  Publish with us v

nature > nature ecology & evolution > articles > article

Article | Published: 14 November 2022

Evidence for the cooking of fish 780,000 years ago at
Gesher Benot Ya’aqov, Israel

Irit Zohar &, Nira Alperson-Afil, Naama Goren-Inbar, Marion Prévost, Thomas Tiitken, Guy Sisma-

Ventura, Israel Hershkovitz & Jens Najorka

Nature Ecology & Evolution 6, 2016-2028 (2022) | Cite this article

2837 Accesses | 2614 Altmetric \ Metrics




FROM THE MEDIA - WORLD WIDE:
THE EARLIEST EVIDENCE OF COOKING

farm eve—

s 2 : ' # NATURE WORLD NEWS The,.
Earliest Evidence of Cooking Found in e oA i S CALA” M O Guardian
780,000-year-old Barbecued Fish — Cultese  Lifestyl

: e and sachad tady i Discovery of Fish Fossll Made Scientists Assume = s

. " N . Cooking Started 600,000 Years Earller than Previous!
Ancient fish teeth reveal earliest sign Thoug“hgl g

of cooking

h eartier than previcusly

0 P s e 1. 1000 08 AN Fish fossils show first cooking may have
00000 been 600,000 years earlier than thought

[

AVt < b e e ety B L eyt @ s Bt
T o s B Ui Bk e

Sclerntists st the Londen Natural Mistory Museun are still working ot how the
fish were cooked on a lire

Evidence of cooking 780,000 years ago VABADABA-TUNA Cavemen cooked fish Clues at ancient lake site reveal earliest

rewrites human history suppers half a million years earlier than known cooked meal
previously thought, sclentists reveal

g 0



This research succeeded mainly due to the amazing
opportunity to conduct the XRD analysis at the
NHM, in collaboration with Dr. Najorka.

The personal connection and the ability to
analyse the data together with Jens, have been
the key for our scientific accomplishment.
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Abubakar Bello

Elliot Gardner

Ricardo Miguel Godinho

Luca Pandolfi

Thien-Tam Luong

Marcin Ras
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Physical Access
Video compilation of SYNTHESYS user experiences

KBR, Royal Library of Belgium



— Users Perspective

KBR, Royal Library of Belgium


http://drive.google.com/file/d/1PQzgsI16_dZbkDITC9MbsE2Nmck_guPc/view

DISsC)

FUTURES

Dr Olivier Lambert, Palaeontologist

Physical Access - Host Perspective (with a palaeontology
bias...)

h‘;-‘: -“-.',{
" o
(! |

KBR, Royal Library of Belgium



— Host Perspective-

Physical Access — Host Perspective (with a palaeontology bias...)

Introduction: Research in palaeontology and collections

O Fossils are central to research in palaeontology
o Digitization programs => growing amount of visual data (photos, 3D

models) available
O Increased travel costs, ecological questions, time constraints, funding

issues...
o Can we perform good-quality, collection-based research in palaeontology

without, or with less physical visits to collections?

KBR, Royal Library of Belgium



— Host Perspective-

Fossils (and other natural history specimens) are complex physical objects

O Long history between death of an organism and entrance of

the fossil in collection

Final object very different from the original individual

o Detailed observations (with the fossil in hand) can help
reconstructing this history and distinguishing between
genuine anatomical features and post-mortem damage

o

KBR, Royal Library of Belgium



— Host Perspective- Olivier Lambert

Fossils (and other natural history specimens) are complex physical objects

Living animal Burial and fossilization Excavation

Bosio et al. 2021
DiSSCo Futures 7-9th February 2023 KBR, Royal Library of Belgium



— Host Perspective- Olivier Lambert

Fossils (and other natural history specimens) are complex physical objects

Preparation Entrance in collection

T. Hubin (RBINS)

DiSSCo Futures 7-9th February 2023 KBR, Royal Library of Belgium



— Host Perspective- Olivier Lambert

Fossils (and other natural history specimens) can be extremely rare and precious

0]

Long distance loans as an alternative to visits

Risks associated with the sending of specimens

o Types and figured specimens are often not allowed to travel
abroad (Heritage service regulations)

0]

DiSSCo Futures 7-9th February 2023 KBR, Royal Library of Belgium



— Host Perspective- Olivier Lambert

Long-forgotten specimens ' Palacontology ™MLl

{Palamootology, Vol 56, Part 1, 2011 pp. 95-327)

o)

Unpublished material
Lost / misclassified fossils
O Loss of local expertise

TAXONOMIC REVISION OF ISOCETUS DEPAUWI
(MAMMALIA, CETACEA, MYSTICETI) AND THE
PHYLOGENETIC RELATIONSHIPS OF ARCHAIC
‘CETOTHERE" MYSTICETES

<MICHELANGELO BISCONT
MARK BOSS RS

(@)

, OLIVIER LAMBERT?™? and

"Mussns 4 Sraris Nomersle b Modiav s, vie Reans T, 5710 Lineom, Mk o Tl sewsbagha s s Py v noch o B e wasly
TDvgertimmeorn Wistore de T Throe, Masiwen Noborsl & 0ion Nonwdle, Ko Bdlim &, 75000 Parks, Prance

el Belgian ltiune of Matural Schmcer, Sus Vitsr 19, 1000 Brusls, Belgun

*Laland Sarpal Soctery of Sctemw, Middefvug, The Naturbands

“Cormmaporubing medar

Y AR Journal 2.

AN Gy ZOOLOGICAL %

Zodegico! Joarnad of the Linmean Society, 2016, 177, 450474, With 14 figures

Fragilicetus velponi: a new mysticete genus and species
and its implications for the origin of Balaenopteridae
(Mammalia, Cetacea, Mysticeti)

ml MARK BOSSELAERS?

'San Diego Natural History Museum, 1788 El Prado, California 92101, USA
‘Royal Belgian Institute of Natural Sciences, 29 Vautierstraat, 1000, Brussels, Belgium

DiSSCo Futures 7-9th February 2023 KBR, Royal Library of Belgium



Fossils as objects for discussion

O Fossil interpretations

o Discussion with fossils in hands =>
connections and future
collaborations

o Highly valuable meetings with
foreign experts for local Master and
PhD students (and vice versa), incl.
Synthesys seminars

SYNTHESYS*Iv

“Brain evolution in baleen whales”
Universita degli Studi di Torino
ltaly

Thursday July 7th 2022 at 14:00
Small Auditorium

—_—

KBR, Royal Library of Belgium

— Host Perspective-

_losoaTeRR,

“This particular species is believed to have travelled in troupes.”



— Host Perspective-

Bridge to other RBINS collections

o e.g., link with modern
vertebrate collection

O Any other part of our
collections for which
digitization is less advanced

KBR, Royal Library of Belgium



— Host Perspective- Olivier Lambert

Scientific visitors for the monitoring of collections

(0]

Fossils with preservation problems

http://go.to/funpic ety
P

O Need for further r’“
preparation/consolidation

o lIdentification of priorities for
digitization (micro CT, SEM...)

Puerto Madryn,
Argentina

DiSSCo Futures 7-9th February 2023 KBR, Royal Library of Belgium



— Host Perspective-

Unequal access to scientific collections

(0]

General decrease of financial support for physical visits

o0 Colleagues with more limited means will be asked to rely more
heavily on digital data

O Others with more funding will keep traveling, and benefit from
different (though complementary) datasets

O Increased gap for access to collections, facilities and local
expertise?

=> support for physical visits should be maintained (or even

strengthened?)

KBR, Royal Library of Belgium



— Host Perspective —

D lmwwm THANK YOU

KBR, Royal Library of Belgium



Beata Papp

Guillaume Billet

David Williams

Nour-Eddine Jalil
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FUTURES

D\ stributed System of Scientific Collections Brussels 07-09/02/2023

Physical Access
Video compilation of SYNTHESYS host experiences

KBR, Royal Library of Belgium



— Hosts Perspective

KBR, Royal Library of Belgium


http://drive.google.com/file/d/1kNF7FyHRa-gpMmPZQRvzSlFMGFcGSUED/view

Hosting SYNTHESYS
visitors from the
perspective of a lab
UEREEED

Alex Ball
a.ball@nhm.ac.uk




A long history
of laboratory-
based research

A history of Innovation in Imaging and Analysis

Chemical analytical labs set up in 1867 - Mervyn
Herbert Nevil Story Maskelyne.

New labs built at the South Kensington site in
1881 were in use until the late 1990s when the
labs moved to their current location.

X-ray diffraction labs were set up in the 1930s

SEM and electron micro-probe labs established in
the mid 1960s.

Micro-CT scanning started in the early 2000s
alongside laser ablation ICP-MS.

Most recent developments in 3D scanning, 3D
printing and visualization.






NHM provides an unrivalled range of instrumentation
and skilled operators with experience in working with
a wide variety of materials.

Sample preparators

Geochemists

Imaging specialists

Analytical specialists

Data analysts

—

50 instruments —
— 18 staff

Microscopy

X-ray diffraction

3D scanning

Geochemical analysis

Micro-CT

Organic analysis

Analytical EM and EPMA







Discussions between

applicant, NHM hosts and
IAC staff Workflow for
applications

Project technique
Project refinement impractical or cannot be
resolved

Project application to Project application to Project application to
SYNTHESYS SYNTHESYS SYNTHESYS

Lab staff accept project SYNTHESYS review panel Lab staff reject project



Start

01-Jun
03-Feb
12-May
07-Feb
12-May
03-Feb
03-Mar
21-Apr
23-Jun
14-Jul
27-Jan
03-Mar

28-Apr
17-Mar

17-Mar
01-Mar
30-Jun
03-Feb
17-Feb

End
21 June 2014 2 days Zeiss Ultra Plus
14 February 2014 3 days Zeiss Ultra Plus, 1 day TEM
30 May 2014 5 days Zeiss Ultra Plus
27 February 2014 7 days Z¢
30-May 3c
15 February 2014 8daysZ
12 March 2012 1 day Zeiss Ultra plus, 1 day Cameca
0% May 2014 2 days LEO, 2 days Camecs, 3 days micro-C
03 July 2014 2 days Ultra Plus, 1 day Evo, 3 days Camec
24 July 2014 micro
21 February 2014 Zeiss axiocam (2 days) - pi
21 March 2014
23 May 2013 10 days micro-CT
21 March 2014 1 day Zeiss axiocam {probably be:
04 April 2014 7 days Ze
20 March 2014 5¢c
18 July 2014 Confocal not required, wil'
14 February 2012 2 days coni
26 February 2014 2¢c

25-Aug #Esspsssnssanasg 5 day

31-Mar
31-Mar
17-Mar
17-Mar
10-Mar
16-Jun
10-Mar

01-Jul
17-Feb
13-Jan
18-Aug
01-Jun
16-Jun
24-Mar
31-Mar

18 April 2014 5 days Zeiss Ul
18 April 2014 1 day Zeiss Ultra pius,
03 April 2013 14 days laser ablation ICP-MS
28 March 2014 2 day
22 March 2014 Bdays Z¢
27 June 2014 2days
21 March 2013 4 days Camecs,
30 July 2013 5 days LEO, 5 days
07 March 2014 4 days Z¢
07 February 2014 17 days LEO
27 August 2014 1 day Zeiss Ultra Plus
11 June 2014 11 days Zeiss Ultra Pius
22 June 2014 1 day Zeiss Axiozoom in the SBIL
11 April 2014 5 days Zeiss Ultra Plus, 6 days high resoit
25 April 2014 3 days Solution ICP-MS, 2 days solution IC

2 days Zeiss Ultra Plus, 5 days SBIL microscopy

8 days Zeiss Axiocam

2 days Zeiss Axiocam or Axiozoom

7 days Zeiss Ultra Plus




Start End
01-Jun 21 June 2014 2 days Zeiss Ultra Plus
03-Feb 14 February 2014 3 days Zeiss Ultra Plus, 1 day TEM 2 days Zeiss Ultra Plus, 5 days SBIL microscopy
12-May 30 May 2014 5 days Zeiss Ultra Plus | [L— e [
07-Feb 27 February 2014 7 days Ze 7 days Zeiss Ultra Plus
12-May 30-May 3c
03-Feb 15February 274 ™= ™= == == == == = FUuyT ] 8 days Zeiss Axiocam
03-Mar 12 March 2§12 1 day Zeiss Ultra plus, 1 day Cameca
21-Apr 0% May 2014 2 days LEO, 2 days Camecs, 3 days micro-C I
23-Jun 03 luly 2'14 2 days Ultra Plus, 1 day Evo, 3 days Camec
14-Jul 24july20® = = = = == WMiaT
27-Jan 21 February 2014 Zeiss axiocam (2 days) - pi 2 days Zeiss Axiotam or Axiozoom
03-Mar 21 March 2014

28-Apr 23 May 2013 10 days micro-CT
17-Mar 21 March 2014 1 day Zeiss axiocam {probably be:

17-Mar 04 April 2014 7 days Ze
01-Mar 20 March 2014 5¢c

30-Jun 18 July 2014 Confocal not required, wil'

03-Feb 14 February 2014 2 days coni
17-Feb 26 February 2014 2¢c
25-Aug #Egsssaanasdiang Sday
31-Mar 18 April 2014 5 days Zeiss Ul
31-Mar 18 April 2014 1 day Zeiss Ultra pius, ©
17-Mar 03 April 2013 14 days laser ablation ICP-MS
17-Mar 28 March 2014 2 day
10-Mar 22 March 2014 Bdays Zt
16-Jun 27 June 2014 2days
10-Mar 21 March 2013 4 days Camecs,

01-Jul 30 July 2013 5 days LEO, 5 days
17-Feb 07 March 2014 4 days Z¢
13-Jan 07 February 2014 17 days LEO
18-Aug 27 August 2014 1 day Zeiss Ultra Plus

01-Jun 11 June 2014 11 days Zeiss Ultra Pius

16-lun 22 June 20141 day 7giss A00200M I theSBle mm =
24-Mar 11 April 2'14 5 days Zeiss Ultra Plus, 6 days high resoiL |
31-Mar 25 April 2014 3 days Solution ICP-MS, 2 days solution IC
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Innovation and
technical development

In conclusion, CLSM and 3D reconstruction (Fig. 1d) ar lent techniques
for visualizing fine, complex fluoresc uctures of Dipteran larvae, if
appropriate clearing techniques are first u»ed CLSM application can be an
invaluable source of data for studies of larval morphology of Cyclorrhapha by
way of taxonomic dia character identification and improvement in
characters homologization. We recommend application of 10 % KOH for

48 h (depending on pigmentation intensity) and subsequent mounting in
Euparal. CLSM could have a profound impact on the quality of information
compared to more traditional methods of imaging. Cephaloskeleton details in
the first instars of Cyclorrhapha have been rec entlv recognized as valuable for
taxonomic purposes (e.g., Szpila et al. rever, thelr size and
position relative to other sclerites obscure detaile . . Thus, we
recommend examination of cephalo i - of other
cyclorrhaphan Diptera with CLSM, be en show herein, this
method better reveals the :\hapet- and p:}‘-ltlolh c:t individual structures and
particularly their interconnections, as compared to standard light microscopy.
In the successive larval instars, despite relatively bigger size of the
cephaloskeleton sclerites, observation of borders between closely apposed
sclerites (see Grzywacz y14) can still cause problems. Thus, also for
the s 1z . ally 3D reconstruction are
highly e:_mnme.ndr_-.d for bt:'ttt-_'l understanding of cephaloskeleton details|

Confocal laser scanning microscopy as a valuable tool
in Diptera larval morphology studies



A New Chytridiomycete Fungus Intermixe
Crustacean Resting Eggs in a 407-Million-Year-0ld

Continental Freshwater Environment




Outcomes for
SYNTHESYS

visitors

Introduction to new equipment and
techniques

Development of new methodologies and
ways of working

Joint publications with NHM staff and
laboratory staff

Joint grant applications and fellowships

PhD studentships based on new
methodologies

Long-term collaborations with NHM
staff

Post-doctoral appointments at the NHM
Staff positions at the NHM



* Excellent support from the NHM SYNTHESYS
office

* Clear guidelines and expectations

* Fast response times and good communications
between lab staff, NHM hosts and applicants

Key take-

* Good planning within labs to meet user
home demands
message * Flexibility from NHM staff researchers to

accommodate visitor demands

* Expert lab staff can flexibly accommodate
visitor demands

* New workflows or techniques developed and
implemented in response to user demands
contribute to NHM research excellence
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ELIXIR Europe

ELIXIR is an intergovernmental organisation that brings
together life science resources such as

o databases

» software tools

o training materials

o interoperability resources

e compute resources

» data management support

The goal of ELIXIR is to coordinate bioinformatics resources
from across Europe so they form a single infrastructure.




ELIXIR —what do we do

We build life science informatics capacity
and infrastructure in Europe, connect and
develop a network of experts and provide
hundreds of high quality services and
resources available to all

Databases
Training materials
Software tools
Data standards

Compute resources

Scientific experts

PO AR E e



ELIXIR —why we are needed

@

€
e

Managing and sustaining the important biological data, software and digital objects
generated across Europe is highly complex, and not a task for a single country or institution

Long-term transnational coordination is required to coordinate funding submissions to
ensure the longevity of bioinformatics resources

ELIXIR provides the coordination to connect national life sciences data infrastructures into a
single infrastructure that supports data and knowledge exchange and collaborations

National data infrastructures, brought together through ELIXIR Nodes, run hundreds of
services and resources available free of charge to the worldwide life science community



What are research and innovation infrastructures?

'ﬁ' Infrastructures are not only large physical structures, such as buildings and
transport networks, but also services and collections of resources

Research infrastructures are the facilities, resources and services that enable
research and innovation

X

== Research infrastructures take a long time to plan and build and most need to

smms have long operational lifespans

Supporting research and innovation infrastructures enables the next
generation of researchers and innovators

o®

EI?@’



How we work

ELIXIR brings together groups
of experts from different
technological areas, scientific
domains and ELIXIR Nodes

Cutting edge internal projects

are funded to further encourage
collaborations

Technical and training
coordinators based in the
Nodes support different groups
of experts to work together

Platforms

DSviao

The five ELIXIR Platforms
develop and coordinate cross-
domain services across ELIXIR.

Internal projects

L
i

Internal projects fund the
Platforms and Communities to
develop resources, and
encourage collaboration across
the Nodes.

Communities

s 2
ELIXIR Communities work in a
particular life science domain

and give feedback on the
Platform services.

Coordinators
A
€ o>
v
Technical and Training
Coordinators advise the
Platforms and promote

collaboration between the
Platforms and the Nodes.

https://elixir-europe.org/how-we-work

Focus Groups

©

Focus Groups are informal
groups that look at emerging
areas of interest in life science.
Most are open to non-ELIXIR
members.

elixir



ELIXIR Communities — connecting infrastructure & life science experts

)
L]
Lie

A\

Formed around domain experts in ELIXIR
Nodes (including non-ELIXIR partners)

Provide a mechanism for long-term
collaborations with other ESFRIs and large-
scale initiatives

Drive service developments in the ELIXIR |z
Platforms e

Provide a framework to develop and Microbi
maintain community standards

The ELIXIR Communities Handbook tells
you what a Community is, who can join,

Hurnan Copy Number
Variatio

what the benefits are, and how E'ﬁ 1r
Communities are structured.


https://f1000research.com/documents/12-69

ELIXIR's key stakeholders

¥

—

ELIXIR Nodes
23 ELIXIR Nodes
220+ institutes m

800+ scientists

Funders & decision makers

European Union ﬁﬁﬁﬁ
National funding agencies

ESFRI delegates
ELIXIR Board members

Users

Bioinformaticians

500,000+ life science researchers
Users in industry

Collaborators

ESFRIRIs

Global initiatives (GA4GH,
Galaxy)

National initiatives (Australian

BioCommons, NIH)
®
Eli?ﬁ’



ELIXIR's funding model

/Node funding: \

e National roadmap
funding

e  Competitive research
grants

e  EU Structural Funds or
Recovery and
Resilience Facility
(RRF)

e  Trusts and foundations

k Industrycollaboratiorj

https://elixir-europe.org/about-
us/how-funded/sustainability-plan

/External funding: \

(EC funded projects: ELIXIR
represented by ELIXIR Hub
or by an ELIXIR Node)

e ECresearch framework
programmes

ELIXIR \\0 IMI projects /

® Commissioned Hub
services

elixir

ELIXIR Nodes

Internal funding:

Annual contribution by
member states



https://elixir-europe.org/about-us/how-funded/sustainability-plan

ELIXIR flagship events

BioHackathon Europe

Bringing together bioinformaticians for
five days of hacking

Five successful annual events since 2018

Projects to advance open source
infrastructure for data integration to
accelerate scientific innovation

Supporting operations across ELIXIR
Platforms, Communities and Focus
Groups through technology
implementations (e.g. FAIR, identifiers,
metadata standards, ontologies and
metadata catalogues)

Innovation and SME
Forums

Approximately two one-day events per
year

Providing Small to Medium Sized
Enterprises (SMEs) the opportunity to
present their innovative ideas

Enabling companies to learn more about
current and emerging ELIXIR services

Forging strong links with the local ELIXIR
Node representatives running ELIXIR
services

ELIXIR Bioinformatics
Industry Forum (EBIF)

One-day annual event

Discussions with industry experts around
visionary ideas, bottlenecks and
solutions to major challenges in the
data-driven life science sector

A forum for knowledge exchange and
collaboration in the pre-competitive
space

Networking opportunities with
bioinformatics opinion leaders, academic
experts in ELIXIR and the commercial
sector




Biodiversity Community
B I I K Integrated Knowledge

Library

bickl-project.eu

BiCIKL

Advancing research in
Biodiversity

Zooming in on calls for trans-
national access to biodiversity
infrastructure and services

- This project receives funding from the European Union's Horizon 2020
research and innovation programme under grant agreement No 101007492



https://bisickl-project.eu

----- The three realms of biodiversity data

7

Primary biodiversity Molecular Literature

a®
JO

data data
. 2 R POy — . ‘ » Biodiversity
A(GGIEBI.DE i ﬁg&g 'DIGBID <‘.’ﬂlh\7 ARCD INSDC BHL N Literature
0 iodiversity G Ul Oy 0s Db |

BARCODE sodiversd 1 .
Information Facility @ 0 LIFE e ol Bicdiversity Heritage Library v Repository
TR, @ W . \: o
DIS(D Catalogue of Life A E s PLAZI < arpha
e e RSO NSRS European Nucleotide Archive

! CpenBiodiv
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----- The problem

Biodiversity data deluge:
o 500 million pages of published literature

o 2 billion specimens in collections

- . . T
o 1.8 million species described ok

names and Genomics
o X billions of gene sequences & genomes ‘ oTus
The precious data in the legacy literature:
' Specimen and

How do we extract and re-use it to transform it sample data
. . -

into actionable knowledge- Literature
How do we link digital objects together?
Where and how do we store, annotate,

manage and use links between data?

Bi@IKL 0600006000000 00000 000600000000 0000C6O0080GCOCIECE6CCQOCOCISEEECEOSIOCISECECIOCOVIOSEOEOCEOCEOLIOSEOEEOCIEOOIOEOEESEOEEO



The BiCIKL Pillars

Holistic targeted assembly of interlinked, machine-readable
FAIR biodiversity data

Networking Trans-national and Joint Research
Activities Virtual Access Activities




----- 2 open calls for transnational access to biodiversity
infrastructure and services

Specifically the open calls aim to:

infrastructures to named users who have submitted a defined use case via a project call

Enable trans-national access to data and services provided by leading research
process.

Attract users to the new community and help establish BiCIKL as an enabling function
for Biodiversity specialists across Europe.

Address specific scientific or technical biodiversity data challenges presented by the
applicants and,

Understand how the BiCIKL Community can better support the scientific questions that
arise from across the biodiversity world in the future.

Bi@IKL 060000000000 00000 000600000000 00000C6O0080GCOCIECEECEOCOCIEGEECEOSOCIOEESECEOCOCOVIOSEOEEOCIEOCEOLIOSEOEEOEEOEOVIOEOEES TSRO



----- Pilot Projects advancing research in Biodiversity

Lestid l?omsetﬂies: linking digital datq sets, treatment materials citations, Interactions of taxa based on public DNA sequences in INSDC (NCBI, ENA,
collections databases, and phylogenies, to enhance data exchange DDBJ) databases
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Linking type specimens to the names they typify for the plant genus
Solanum
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Connect and stay up to date with the ELIXIR activities

Twitter YouTube
Follow our Twitter for daily Follow our YouTube channel
updates of upcoming ELIXIR for recordings of ELIXIR
events and ELIXIR-related webinars and workshops.
research outcomes.

@ELIXIREurope ELIXIR Europe
LinkedIn Webinars & events

Follow our LinkedIn for event
informations and new job
vacancies in ELIXIR Hub.

Check out ELIXIR’s event page
for upcoming webinars and
events.

company/elixir-europe https://elixir-europe.org/events



- ELIXIR and BiCIKL: Advancing research in Biodiversity-

KBR, Royal Library of Belgium



European Commission’s perspectives on
transnational access to research infrastructures

Agnes Robin

Head of Sector

DG Research & Innovation
European Commission

DiSSCo Futures 8 February 2023



* Policy context: European Research Area and broader EU priorities

« Achievements
» Transnational access under Horizon Europe
* Challenges — perspectives

 Crises (Covid-19, resources incl. energy)
+ Green transition, environmental footprint

+ Digital transition

-~ European
==~ Commission

7

\
1

l
7



What is needed =—»

I Leading the twin
1 transitions &
recovery

full

! Competitiveness
via breakthrough

| Effective and creative :
! knowledge single
\ market 1

ERA objectives
» Prioritising
Investments and reforms

Improving access to
excellence

Translating R&I results
into economic value

ERA tools

Joint Programmes,

=—» ERA outcomes

Missions & Partnerships o,
3% R&D Jex

5% in joint actions

Reforms (PSF, TSI,
RRF), cohesion polic
mobility

50% R&D boost and?,g
higher excellence for ~<|

laggard MS

EIC, InvestEU, industrial

Joined up national-EU R&lI
investments & reforms

Upwards convergence in R&l,
EU as talent magnet

roadmaps, pro-innovation
regulation, ERA Hubs, IP

ERA4You, FAIR data,
open platforms, gender

Crowded-in business R&D,
robust ecosystems

plans, careers framework

world-class
infrastructures,

less-gender-gans.
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- European

Commission



Focus of Rl policy in the ERA

From a fragmented, To an integrated,
un-coordinated interconnected
Research Research

Infrastructures Infrastructures
landscape ecosystem

European Research Area 2000 New European Research Area 2021

___________________________________

' : European Research
Infrastructures Policy

' : European Research
Infrastructures Policy

Poo//ng resources (ESFRI Rl sustainability; consolidation
Roadmap, ERIC framework); of the landscape; strengthening
coordination; open access; Rl services; broader access;
connections between facilities; innovation and technology
exchange of best practice; development; increasing impact " |

connecting research communities 320



Deepening a truly functioning internal market for knowledge

Action & - Strengthen sustainability, accessibility
. and resilience of research infrastructures in the

v

o ERA
Set of foreseen activitigs L

» Strategic analysis of the European Research Infrastructure landscape;

» Broader and more sustainable access for all countries to European research infrastructures
and their services and revision of the European Charter of Access to Research Infrastructures;

» Update of the ESFRI Roadmap and implementation of the research infrastructures performance
monitoring framework;

* Report on the ERIC Framework;

» Increased cooperation between research infrastructures, e-infrastructures and stakeholders, including
throuah EOSC:



Challenges to be addresseg

Ensuring new investments and
sustainable funding for existing research
infrastructures

Equal access to services provided by
European research infrastructures

Increasing the impact of research A more targeted priority setting focused

and societ

These challenges are also ackowledged by ESFRI in the Strategy Report of the
Roadmap 2021

==~ Commission




Open access to Ris in the ERA - what have we done?

= Developing Pan-European Rls operating under excellence-based open access principle
= ESFRI Roadmap — Rl incubator (41+22=63), 6 broad thematic areas, single-sited and
distributed — preparation and implementation supported by the EU, investments financed
by national governments and EU regional development and cohesion funds (around EUR 25
billion)
= European Research Infrastructure Consortium (ERIC) - legal framework (implementation),
special legal entity for Rls, members — countries and international organisations, 25 ERICs
= European Rl networks — set up through EU research programme (joint research activities,
networking, access provision) opening up national Rls, common access programmes,
H2020 - 90 networks, 37.000 researchers supported, open to international members and
users
= European Charter for Access to Research Infrastructures (2016)

m European ‘|
Commission

323



Rls on the ESFRI Roadmap Investments in the ESFRI Roadmap

(mid EUR)
*New RIs 30 ~oNew-Projeets
70 e Total number of Rls 63 #®Roadmap Total
60 - - 55 . 25 » 249
50 44 L 20

15
so( '
\ 10

1"
10 A\G 8 6 ® 5 \ 4.2
I - ﬁ/ . -
0
02006 2008 2010 2016 2018 2021 2006 2008 2010 2016 2018 2021

ESFRI RIs become more inclusive — significant membership growth in
Landmarks (important role of ERICs) + increasing political support for
new Projects
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ESFRI Roadmap 2021

22 ESFRI Projects (11 new)

SN ENV | HE | PSE  SCI BEE

41 ESFRI Landmarks (4 new)
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Physical Sciences Social and Cultural

and Engineering Innovation
CERIC-ERIC CESSDA ERIC
Health and Food | ELI ERIC CLARIN ERIC | Environment
European Spallation DARIAH ERIC e
AnaEE-ERIC Source ERIC ESS ERIC EMSO ERIC
BBMRI-ERIC JIV-ERIC SHARE-ERIC EPOS ERIC
EATRIS ERIC Euro-Argo ERIC
ECRIN-ERIC ICOS ERIC
EMBRC ERIC — LifeWatch ERIC
EU-OPENSCREEN | Energy |
ERIC
Euro-Biolmaging ERIC ‘ ECCSEL ERIC ‘

Instruct-ERIC EU-SOLARIS ERIC
MIRRI-ERIC — N\
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Highlight on recent ERICs and ERIC applications

Year ERIC (lead Field Description
country)

2022 AnaEE (FR) Health & Food / Analysis and Experimentation on Ecosystems (Commission Decision adopted on 22" February)
Environment
New ERICs . . L .
(Commission  MIRRI (PT) Health & Food Microbial Resource Research Infrastructure (Commission Decision adopted on 17" June)
Decisi
o) EU-SOLARIS (ES) Energy European Solar Research Infrastructure for Concentrated Solar Power
(Commission Decision adopted on 19" October)
2023 ACTRIS (FI) Environment Aerosol, Clouds and Trace Gases Research Infrastructure
Step 2 under . . .
e CTAO (IT) Physical Sciences  Cherenkov Telescope Array (+100 telescopes - very high-energy gamma-ray astronomy)
INFRAFRONTIER Health & Food European Research Infrastructure for the generation, phenotyping, archiving and distribution of
(DE) mouse disease models
LOFAR (NL) Physical Sciences Low-Frequency Array (radio telescope)
E-RIHS (IT) Social and Cultural  European Research Infrastructure for Heritage Science
Heritage
DANUBIUS RI (RO) Environment International Centre for Advanced Studies on River-Sea Systems
2023+ EHRI (NL) Social and Cultural European Holocaust Research Infrastructure
Step 1 Innovation

expected



Horizon Europe structure

Pillar 1 Pillar 2 Pillar 3
Global Challenges and European Innovative Europe
Industrial Competitiveness

. Health . .
European Research Council « Culture, Creativity and Inclusive European Innovation Council
Society
) 3 3 Civil SECUI’ity for Society European innovation
Marie Sktodowska-Curie Actions Digital, Industry and Space

Climate, Energy and Mobility
Food, Bioeconomy, Natural

Research Infrastructures Resources, Agriculture and European Institute of Innovation
EUR 2,4 bn Environment and Technology

Joint Research Centre

Excellent Science

n
—
(]
o
n
=
(@)

Widening Participation and Strengthening the European Research Area

Widening participation and spreading excellence Reforming and Enhancing the European R&I system
328 { European
Commission




Research Infrastructures in HE Specific
Programme

Consolidating and
Developing the Landscape
of European Research
Infrastructures

Opening, Integrating and
Interconnecting Research
Infrastructures

Including EOSC and GEANT

The innovation potential of
European Research
Infrastructures and

activities for Innovation &

Training

Reinforcing European
Research Infrastructure
policy and International

Cooperation

329
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> Consolidate and enhance the EU research infrastructures landscape

> Support Open Science and data-driven research through the European
Open Science Cloud (EOSC) and high capacity network

> Enable and drive the green and digital transformation through research
infrastructure services

> Push the limits of frontier research
> Develop cutting-edge technologies for RIs and foster innovation

> Enhance the international dimension of RIs

.

. e
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==~ Commission
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A new challenge-driven approach will join the science-driven one

Emphasis on customization and integration of (different) Rl services to
better support research addressing global challenges and political priorities

IA instrument discontinued: support to access provision and higher levels of
integration separated from research for the next generation of instrumentation

(2023) Pilot co-fund of access provision

New efforts to consolidate the existing landscape of European RI

>

- -~ European
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RIs in HE — Five destinations

> Destination 1:

> Destination 2:

> Destination 3:
green
frontier knowledge

> Destination 4;:
methods

> Destination 5:

332

Developing, consolidating and optimising European RIs
landscape, maintaining global leadership

Enabling an operational, open and FAIR EOSC ecosystel

RI services to support health research, accelerate the
and digital transformation, and advance

Next generation of scientific instruments, tools and
and advanced digital solutions

Network connectivity - enabler for collaboration without
boundaries

E European n
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Key targets in 2023-2024: access

/' Topics to be supported under the challenge driven and the curiosity driven approaches
identified through MAPS (Multi Annual Priority Setting) plan, taking stock of the results of
previous calls and the analysis in the context of ESFRI and ERICs on how to better
complete and optimise the service offering of the Rl landscape

+ integration, under same projects, of different types of research infrastructures, breaking
barriers between networks of similar or complementary Ris

challenge: defining the appropriate consortia of beneficiaries and the involvement of third
parties;

co-fund of access provision as identified gap from the Specific Programme

Limited development of new relevant services is possible, including joint/cross-RI
services, provided that the resulting services are opened and offered already under the
actions (short term R&D) and that the long term sustainability of such services can be
ensured by the participant RIs.

m European |
Commission



Open access to Rls in the ERA — remaining challenges (1)

Sustainable, international access programmes exist only in some communities (analytical
facilities, astronomy)
National funds have difficulties crossing borders — limited access to Rls in other countries
through national funding: many communities rely in EU-funded transnational access
programmes
Limited EU funding available for Rl networks:

o FP7 —around EUR 800 mIn for Integrating Activities out of EUR 1,8 bin

o H2020 - around EUR 750 min for Integrating Activities out of EUR 2,4 bIn

o Horizon Europe — EUR 320 min for access provision calls (INFRASERV) in 2021-2024,

possibly around EUR 500-550 mIn out of 2,4 bln during the entire programme

Few distributed RlIs (incl. ERICs) have central access programmes integrated into
operational budgets

m European ‘|
Commission
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Open access to Rls in the ERA — remaining challenges (2)

= Need to find sustainable models for ensuring transnational access to Ris:
= Stimulating the creation of permanent access programmes at pan-European Rls
= Formalising networks of national Rls providing access
= Opening up national funding programmes
= Reflecting on the role of EU funding — funding priorities, co-funding of access programmes,
making a case for a broad European access programme
= Evolving access models and user requirements — increased remote and virtual access,
broadening of the user base, including less-expert users (eg. industry)

m European ‘|
Commission
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Open access to Rls in the ERA — planned activities

ESFRI group on Rl access — analytical work, stakeholder consultations, comprehensive report

at the end of 2023

Revision of the European Charter for Access to Research Infrastructures — proposal for

consultation by the end of 2023

Second Strategic Plan for Horizon Europe 2025-27 — lessons learnt from 2021-24 (mid-term

review), possible revision of approach to access funding

o Broad stakeholder consultations ongoing — contribution to H2020 final evaluation, HE

mid-term review and orientations for the next Strategic Plan (deadline end of February)

Reflections on the next Framework Programme

m European ‘|
Commission
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For more info:

Commission’s website on Research Infrastructures:
https://ec.europa.eu/info/research-and-innovation/strategy/strategy-2020-2024/our-digital-

future/european-research-infrastructures en

Horizon Europe:
https://ec.europa.eu/info/research-and-innovation/funding/funding-opportunities/funding-
programmes-and-open-calls/horizon-europe en

European Strategy Forum on Research Infrastructures:

www.esfri.eu

Follow us:

Commissioner Mariya Gabriel: @GabrielMariya
Director-General Jean-Eric Paquet: @JEPaquetEU

DG Research and Innovation: @EUSciencelnnov i i i

~ "~ European
—— Commission
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- Welcome-

Welcome

Keynote: “Digital infrastructures: context & future” by Dr Nicky Nicolson, Royal Botanic Gardens, Kew
Preparing for the future: A Machine Actionable Digital Infrastructure: Wouter Addink, Naturalis
Biodiversity Center

DiSSCovering DiSSCo Digital Infrastructure: Sam Leeflang and Sou Theocharides, Naturalis Biodiversity
Center.

Specimen Data Refinery: Laurence Livermore, Natural History Museum, London.

Leveraging Machine Learning for Biodiversity FAIR Digital Objects: Jonas Grieb and Claus Weiland,
Senckenberg Society for Nature Research

Discussion and Q&A

KBR, Royal Library of Belgium



- Welcome- Anne Koivunen and Sharif Islam

D6.6 Provisional Data
Management Plan

D8.1 Conceptual design
blueprint

Specimen Data Refinery

T

SYNTHESYS™ I\

Synthesis of Systematic Resources

ICEDIG.EU

2018-2020 2019-2023

DiSSCo Futures 7-9th February 2023 KBR, Royal Library of Belgium

D6.2 Implementation and construction plan
of the DiISSCo core architecture

D6.3 API specification

openDS specification work

D5.1 Knowledge base
D5.2 Modelling Framework
D5.3 Digital Specimen Object

Specifications BIiCIKL (PID Design) and FAIR Digital
Object alignment
T Bi(CYIKL = AR DIGITAL OBJECTS FRUM
o
DiceC:e
PREPARE
2020-2023



Digital Infrastructure - Welcome- Anne Koivunen and Sharif Islam

TECHNICAL® SOCIAL

LOCAL
Cyberinfrastructure as distributions along technical/social & global/local axes

Image source:
Bowker, G.C., Baker, K., Millerand, F. and Ribes, D., 2009. Toward information infrastructure

studies: Ways of knowing in a networked environment. In International handbook of internet
research (pp. 97-117). Springer, Dordrecht.

DiSSCo Futures 7-9th February 2023 KBR, Royal Library of Belgium
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Digital Infrastructure: Keynote
Digital infrastructures: context & future
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https://orcid.org/0000-0003-3700-4884

Kew

Digital infrastructures: context &
future

Nicky Nicolson
Intelligent Data Analysis, RBG Kew

DISSCO futures
Royal Library of Belgium, 7-9 February 2023



Aim is for us to discuss... Ke

« Current status of global biodiversity data
infrastructure

 Future directions for data driven research

« Focussing on discussions around Digital
Extended Specimens and FAIR ideas

Context:

DISSCO research infrastructure: not only about bringing data
together but also about transforming the data and the ways scientists
work with it



Context: personal & institutional

» Transitioned from software
development into research

« Open science, take-up & how we
design & build for participation

« How we can use software
development practices in
research:

O Reuse

O Automation

O Version control

O Dependency management
O Continuous integration

» Also processes about . _
communication, design & inclusion




Where we are today: botanical collections online KGW

« Specimens online (Tracheophyta)
O 88 million metadata records
O 38 million images

« Comprehensive taxonomies with
distribution

« Borndigital and digitised literature
provides context

« Experiments with application of
machine learning to images

« Better awareness of different
activities involved with specimen
research & curation

« Bring yourideato the data -
compute available online




Raeal Baomanin Gandeis
Wider context: evolving research culture K e‘ ;‘ ;

« Skills development (Carpentries)

« Awareness of different roles in
research

O recognition of the research software
engineer role

* Recognition of different activitie
required for successful research

 Open science: open data
* Online & remote collaboration




We're still learning how to move activities online

« COVID made us move everything
online
« Welearned a lot about how we:
* think
« work
* Interact
* Diversity element in terms of how

we think & conceptualise
data/information/knowledge
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FAIR in a physical resource




Institutional

scale:
Comprehensive
digitisation

- Institutional change

- Collections management
system

- Specimen metadata
- Image storage




Researcher _ o _
scale: echinopscis.github.io

prototyping il
tools

- Access of relevant data
- Specimens (GBIF)
- Names flnternational Plant
Names Index)

- Collections (Global
Reqistry of Scientific
Collections)

5T £ TR
TR o /]‘_

%" “g, £ | 3
echinopscis

An axtensibia notabook for apan scmnoe

Key principles:

- People (Bionomia) e e et 1 i s A o i e
* Open (o chwwne prer worbing practices v ekl vk 1o

- Literature (crossref)

- Creation of links, spatial and
network exploration e o e g 0 :

- Citation in new work

- Open science working
practices



https://echinopscis.github.io/
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An aim: Digital extended specimen (DES) Kei’ ‘“

Species descrnption

Additional
specimens

Adaitional
specimens




Getting to our DEStination... KGW

EVOLVING "2Reae”
OPEN RESEARCH

I O



Conclusions

Kew

« Global biodiversity data infrastructure:
* Infrastructure is people, working environment, data, results

e Future directions for data driven research
e  Think about how we do research and who is involved

« Digital Extended Specimens and FAIR ideas

* Include people where they are now, show a relevant path to
destination

n.nicolson@kew.org / @nickynicolson / @nickynicolson@mastodon.social

https;//www.kew.org/science


mailto:n.nicolson@kew.org

— Digital infrastructures: context & future Dr Nicky Nicolson
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Wouter Addink
Naturalis
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Digital Infrastructure

Preparing for the future: a machine actionable digital
infrastructure (about openDS, FDO, and DiSSCo)

KBR, Royal Library of Belgium
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- Preparing for the future -

x 2
J o }{Lw. n-Xx
17n

e 3

A machine actionable digital infrastructure - why?

e Too much data to handle by humans

e Machines can facilitate the automatization of data handling and
validation

e Al driven machines can speed up digitisation, generate new
data and discover new relationships in the data

KBR, Royal Library of Belgium


http://www.vpnsrus.com

- Preparing for the future - \Wouter Addink

A machine actionable digital infrastructure - what is needed for this?

e Machine readable metadata to discover relevant data and services w

e A machine readable description of supported operations for a data object

e Qualified references to resources that relate to the same topic or entity o
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- Preparing for the future - \Wouter Addink

The story of machine actionable identifiers for specimens

An example bird egg collection:

o 1744
242 o 92
242d 92a

ave.ei.242d ° ave.ei.92a

Prunella modularis 242e Falco subbuteo
ave.vogel.141a Heggemus Boomvalk

DiSSCo Futures 7-9th February 2023 KBR, Royal Library of Belgium



- Preparing for the future - \Wouter Addink

The story of machine actionable identifiers for specimens

Naturalis ‘kGBI F Natuurmuseum

. . Global Biodiversity
Biodiversity Center Information Facility Rotterdam
e ~

GUID: 80376f63-63af-405d-89a4-d46f3f1a747f

image from: Hay Cranen

L —— : "
‘ e P image from: G.Lanting
Wearerna
Foevr 440

ave.ei.242d ]

[ave.ei.242d]

"-‘"
. UBAR WO NP AT LR

L

Prunella modularis Casuaris spec.
Heggemus

DiSSCo Futures 7-9th February 2023 KBR, Royal Library of Belgium



- Preparing for the future -

The story of machine actionable identifiers for specimens

80376f63-63af-405d-89a4-d46f3f1a747f Ol 80376f63-63af-405d-89a4-d46f3f1la747 7

. I ——

! v s— P A P e ~
N il Bl
L W aumn N wen o WU 00 W Orer A
-

Prunella modularis
Heggemus

KBR, Royal Library of Belgium



- Preparing for the future - \Wouter Addink

The story of machine actionable identifiers for specimens

https://hdl.handle.net/20.5000.1025/763-X5F-LQP
https://bioportal.naturalis.nl/multimedia/RMNH.AVES.259136_1

. [N

Naturalis
Biodive_rsitx_(;enter

Vel e uvaae ae

L0 T — Aces
e tarmicarre s e300 image from: Hay Cranen

Prunella modularis
Heggemus

DiSSCo Futures 7-9th February 2023 KBR, Royal Library of Belgium



- Preparing for the future -

The story of machine actionable identifiers for specimens

DOI: 10.22/763-X5F-LQP

@https://hdl.handle.net/20.5000.1025/763-X5F-LQP |:> https:/hdl.handle.net/api/handles/20.5000.1025/763-X5F-LQP

https://sandbox.dissco.tech/ds/20.5000.1025/763-X5F-LQP

.

https://bioportal.naturalis.nl/multimedia/RMNH.AVES.260238
https://www.gbif.org/occurrence/3352977331

https://www.gbif.org/tools/zoom/simple.html?src=//api.gbif.o
rg/vl/image/unsafe/https%3A%2F%2Fmedialib.naturalis.nl
%2Ffile%2Fid%2FRMNH.AVES.260238 egg%?2Fformat%?2

Flarge

c

Prunella modularis
Heggemus

4

RMNH.AVES 260238 |, o o

AU WD AT MR AR 3 W OT TR NN

KBR, Royal Library of Belgium

handle: "20.5000.1025/763-X5F-LQP",

values: [

{

type: "pid",

data: {
value: "https://hdl.handle.net/20.5000.1025/763-X5F-LQP"
timestamp: "2022-11-14T12:40:41Z"

3
type: "digitalObjectType",
data: {
value: "primaryNameFromPid":"Digital Specimen v1'}"
pidProfile: "http://hdl.handle.net/21..."
}
type: "10320/loc”,
data: {
value: "<locations><location
href="https://sandbox.dissco.tech/api/vl/specimens/20.5000.
1025/763-X5F-LQP" id="0" weight="0"/></locations>"

2

Machine readable description of metadata
and operations



- Preparing for the future -

A Digital Specimen as a machine actionable Fair Digital Object

£

<

Data

Q

W —

Type

DOI:10.22/763-X5F-LQP Digital Specimen v1

Operations
#121 (return MIDS info)

#124 (update MIDS level)

#208 (return DNA Seq)

Vs '

https://bioportal.naturalis.nl/mul
timedia/RMNH.AVES.260238

Metadata

Sci Name:

Prunella modularis
Dutch name:
Heggemus

Local ID:
RMNH.AVES.260238

Ave.ei.242d

Hosting org:
Naturalis

Other id:

KBR, Royal Library of Belgium

openDS: data
model, ontology,
APIs & operations
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Sam Leeflang Digital Infrastructure

DiSSCovering the DiSSCo Digital Infrastructure

Soulaine Theocharides
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- DiSSCovering DiSSCo -

Agenda
1. Positioning DiSSCo
2. Infrastructure overview
3. Persistent Identifier Infrastructure
4. Demo
5. What's next

KBR, Royal Library of Belgium
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Positioning DiSSCo
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Infrastructure Overview
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Persistent Identifier Infrastructure

Every object gets a PID that needs to be...

Resolvable Handle System
Persistent DOls
Informative FDO Profile

KBR, Royal Library of Belgium
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Different Object Types Contain Different Attributes
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Short demo

Ingest a new Digital Specimen and create some

annotations
e Insert new Digital Specimen

T

O Create PID for DS 0D et s
e Trigger automated data quality annotation service -~ -
O Create PIDS for annotations - ‘
® Prove that we the DS is now available l P
o Show that the PID is resolvable E -"f'. ¥ ¢ ?
e Show the annotations and their PIDs it |
e Add a new annotation b s 30 ool [ — ...T... P
o Another PID is created T = R hwwer SR e S
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2 “enrichmentiist®: [ -
3 “digital-specimen-data-guality-annotation"
41,
5 "digitalSpecimen®: {
6 "type®: "BotanySpecimen®,

“physicalSpecimenId”: “dissco-futures®,

8 "physicalSpecimenIdType”: “cetaf”,

9 “physicalSpecimenCollection”: "A collection®,

10 *specimenName"”: "dissco-futures”,

11 “organizationId": "htips://ror.crg/8349vgqz63”,

12 “datasetld”: "A Dataset”,

13 *sourceSystemId"”: "28.5800.1025/GWEe-TYL-YRU",

14 "data®™: {

15 “dwc:eventDate”: "1994-88-25",

16 “dwc:family": "Cupressaceae®, [
2 . = 3 - T GNE  SaveRespence

iy = = =
1§ i
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What’s next?

® Redesign of UCAS
O External UX agency is helping
O Rename UCAS to DiSSCover
e MIDS Calculation (0, 1, 2)
e Connect SDR services
e FDO types/profiles
o Pilot with DataCite for DOI’s for specimen
e Provenance storage

DiSSCo Futures 7-9th February 2023 KBR, Royal Library of Belgium
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Thanks!

Feel free to contact us for more information

e sam.leeflang@naturalis.nl
® soulaine.theocharides@naturalis.nl

THANK YOU

FUTURES
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Laurence Livermore’, | gaggion: Digital Infrastructure
Ben Scott!, Oliver Woolland?, Stian

soiland-Reyes>  Spe@cimen Data Refinery Showcase

1The Natural History Museum, London
2The University of Manchester DiSSCo Futures 8th February 2023

Presenter ORCID:
Presentation DOI:
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Synthesis of Systematic Resources a DiSSCo project HISTORY
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Solution?

A Workflows (and FAIR Digital
Objects) approach



Workflow = “a series of tools and dataset actions that
run in sequence as a batch operation.”

- Definition from: https://galaxyproject.org/learn/advanced-workflow/



Why use workflows?

Abstraction

Automation Findable
Accessible

Provenance A

Scaling — Interoperable
Reusable
(reproducible)

Adapted from Stian Soiland-Reyes: 2021-10-07 Reproducibility; Research Objects (RO-Crate) and Common Workflow
Language (CWL) Presented 2021-10-07 at Workshop on Sustainable Software Sustainability (WoSSS21)
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What does the SDR look like
and how does it work for a
user?
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What is the overall technical
approach?



Technical Approach
E Galaxy Workflow web platform

d iy WorkflowHub MGG RSNy

ANSIBLE Deployment

@ python + N Tools

See: Woolland O, Brack P, Soiland-Reyes S, Scott B, Livermore L

(2022) Incrementally building FAIR Digital Objects with Specimen
Packaging outputs Data Refinery workflows. Research Ideas and Outcomes 8:

€94349.

Also:



https://doi.org/10.3897/rio.8.e94349

How have we done?



i -

NOILVIN3IND3IS




NOI1J313d INIT 1X31



<
o
=
<
O
O
O
w
o
o
O
O
S~
« 4
-
I

See also:

Scott B (2022) Cloud Al: A comparison of specimen
image data extraction processes.




Cloud evaluation: text clustering

K-means clustering

scheferiana Kiing
Substitution

Fi
Figs schef@riana Kiing
Ficus schefferiana Kiing

Ficus schefferiana King




Cloud comparison

Amazon First 1 million images: $0.00116 per image
Azure 0-1M transactions: $0.0015 per image
Google £5000 for 250,000 images


https://doi.org/10.3897/biss.6.90951

Integrating cloud?

Modular

Cloud ecosystem?

ML Ops?



¢ |dea

e Basic research

e Technology formulation

e Concept validation

e Small scale prototype (early alpha)
. - We are currently here
Large scale prototype (early beta) (Feb 2023)

Planned work
(2020-2022)

e Prototype system (beta)

N

e Demonstration system (pre-release)

N

e Full release

J

N

Extensive use and validation

J

Technology readiness levels (TRLs)
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Thank you for listening :)
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Specimen Data Refinery: A Canonical Workflow Framework and FAIR .
Digital Object Approach to Speeding up Digital Mobilisation of Deliverable 8.3
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« Presentation at TDWG 2021: Scott B, Livermore L (2021) Extracting Deliverable 8.4
Data at Scale: Machine learning at the Natural History Museum.
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Motivation

PID:20.5000.1025/19dd382c670e64coct21

(ohom

e “Data deluge” - Digitization produces too s
much data for curation (baseline
annotation) by humans (Groom et al 2022)

e Vision: A global Integrated Virtual Data
Collection that can be autonomously
navigated and appropriately processed by

machines (“Machine Actionability”, FDO

. Conceptual Model
Wittenburg and Strawn 2021, Lannom (FDOF)
2021).

® Closely linked to machine learning: Enable FDO for

Semantic
Alignment
(BioDT)

machines to autonomously detect patterns
in data and adjust actions accordingly
(using general purpose algorithms).

DiSSCo Futures 7-9th February 2023 KBR, Royal Library of Belgium
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Taxonomy of machine learning in DiSSCo Prepare

Unsupervised learning

e Doesn’t require labeled training data

e Applications: Data clustering, outlier
detection, dimensionality reduction (t-
SNE, vd Maaten)

e Often more lightweight implementations//

-> suitable for SDR-Modules
Supervised learning

e Employs large amounts of training data to
predict the labels of unlabeled data

® DPP-pilots used Convolutional Neural
Networks (CNNs, Krizhevsky 2012) to
process images and graph structures. K

e Implemented as microservices (“Machine
Learning as a Service, MLaaS”).

DiSSCo Futures 7-9th February 2023 KBR, Royal Library of Belgium
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Graph Convolutions

e Tested Graph CNNs to classify

entities in a biodiversity ——
-«'l(m
knowledge graph (FLOPO KNB) oL :
. ."‘" '\}‘"‘"‘"‘" .4"”'? N\ es a0 ef ¢
e Transfer convolutional approach ) N e 4;' e o St Vo o
.  Violaceae ™\, anprion BN w0
from regular grid to network (R- glabrous g :
GCNs. Schlichtkrull 2017) (-] N {:k - [’\A
T o | L L for
1'.{. o
Varbana | o« prears: AR ' i 6 i
Mﬂ!ﬂ"": icn ol ‘?‘k» Clag?iaemlon Pr:ch':lon Cpmth
:Verbmacm\.gwfyp. o Predict
| ” |
' 7g edges
“s? h::ﬂ x Ztn;'w,ll, R-GCN B
CNN Animation JEN, RooN
by PL Prove 2017 ; where alpha is based on edge type w— ; “W'

e Nodes represent species and
(FLOPO) trait classes, edges (RO)
properties.
DiSSCo Futures 7-9th February 2023 KBR, Royal Library of Belgium
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“Image Pilot”: DL-based plant organ detection

Detect and classify regions of interests (ROI) on herbarium scans

DiSSCo Futures 7-9th February 2023 KBR, Royal Library of Belgium



— Machine Learning for Biodiversity FDOs - | .Grieb, A.Wolodkin, C.Weiland

“Image Pilot”: DL-based plant organ detection

/ New DES \
D: 20,5000, 1025/ X77-EMF-WH#6 ——
: ods:BotanySpecimen M~

s:physicalSpecimenlid: hitps//id.senckenberg.de/object/sesam-789236
= DiSSCo
AN DES

s:specimenName: "Hieracium kuekenthalianum Zahn”

Y/ =
0.1025/388.781-235 Y Repository
s:mediaURL ht;tps search senckenbe:gd—e pix lm:gggo?an] /f-, /
— J I —— —— Adds detected
/ plant organs as
i annotations
/ \ L) oy li‘wl" g
Enrichment 1:  "fruit
service based @ 2:  “leaf"
on plant trait 3 root
dection 4: “stem"
B

DiSSCo Futures 7-9th February 2023 KBR, Royal Library of Belgium
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ML-generated annotation

Object Id: 20.5000.1025/f9dd382c670e64cccf21

Type: ODStypeV0.1

OBJECT ACL VERSIONS DO VIEW /| DETAILS RELATIVES

191 “dwc:imeasurementType”: “automated plant organ classification”,
192 “dwe imeasurementValue®: “sten”,

193 “dwemeasurenentdccuracy s 0.9940093755722046

194 h

195 ~ {

196 "#id"s "http://nsidr.org//fobjects/28, 5600, 1625/ F9dd182c6TBebAcccf2] fannctations /14",
197 "t "Annotation®,

198 « "oa:hasSelector”: {

199 "type": "FragnentSelector”,

200 "value": "xywh=2843,3098,515,451"

201 |

202 “dwe imeasurementType®: “autonmated plant organ classification”,
203 "dwe:measurenentValue®s “fruit®,

204 "dwcimeasurementiccuracy : 0.988804267611684

205 3}

206 ~ {

207 "@ild": "htep://nsidr.org//objects /23.5000.1025/ M90d3B2c670e64ccel21 fannotations /15",
208 "@type": "Annotation”,

209 ~ "oarhasSelector”: {

218 “type": "FregnentSelector”,

211 "value": "xywh=823,5538,685,723"

212 b

213 "dweimeasurenentType™: “automated plant organ classification”,
214 “dweimeasurementValue®s “root”,

215 "dwe imepnurementAccuracy s 8.984653651714325

216 h

DiSSCo Futures 7-9th February 2023 KBR, Royal Library of Belgium
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Potential Kiéiw ©
Image
2DImages . :
triaaer Annotation
99 Pipeline
f NewISES — )
= s ‘ Machine-
S ] ?\, dected
—+ ~ ¢
i Y / traits
Wr&".?: AT r—— i — - / 4
Tmene————
I & e ..
& = UCAS Nl
community
update model curation
More accurate/ new
machine-generated
annotations
New and
: corrected
Retrain traits
neural /
network

DiSSCo Futures 7-9th February 2023 KBR, Royal Library of Belgium



— Machine Learning for Biodiversity FDOs - | .Grieb, A.Wolodkin, C.Weiland
Vision

DiSSCo
DES

Repository,

]

New annotations, classification, filling of gaps in the data, ...

DiSSCO
Knowledge
Graph

openDS compliant data

serialized to an RDF format Graph
ol [)| ow {©
inferencing

Enrichment
service

DiSSCo Futures 7-9th February 2023 KBR, Royal Library of Belgium
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Many thanks!

(Contact)
® jonas.grieb@senckenberg.de
e claus.weiland@senckenberg.de

FUTURES THANK YOU

KBR, Royal Library of Belgium
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DIGITAL INFRASTRUCTURE

Discussion and
Q&A

FUTURES
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BREAK o el

(We'll be back at 15:30h CET)
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Holly Little Standards

The Standards Landscape
And the community that builds it

KBR, Royal Library of Belgium
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- The Standards Landscape - Holly Little
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Smithsonian
National Museum of Natural History

- The Standards Landscape - Holly Little

.:;: .. . . °
200: 208 Biodiversity
GBIF -:.'02' “‘we® Information
0, 0°
Global Biodiversity oo ;-.-..’ Standards
Information Facility "o ... TDWG

BHL
bk 4?
’ GEOLocate s
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rated Digitized Bioc

MorphoSource

3D Data Repository

DiSSCo Futures 7-9th February 2023 KBR, Royal Library of Belgium

£ N

BIODIVERSITY
COLLECTIONS NETWORK

- -
‘iossil

} COLLABORATIVE



- The Standards Landscape -

Standards are

® an agreement on common practices among multiple parties

e technical specifications that allow for the consistent and
interoperable collection and exchange of data in specific
environments

® arequirement, a compliance measure, or a minimum set of
gualification criteria that something must meet

KBR, Royal Library of Belgium
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Evolving Standards

<oe|®@® T .

o _ 00e: 208 Biodiversity

ABCD: Access to Blolog.lcal CoIIectlor-m Data .0.0.‘.0.20: .,:...0.. Information
EFG: Extension for Geosciences '.-.'3.‘.'." S000

AC: Audubon Core 00 o0 30:0. Standards
DwC: Darwin Core °-..'-: :..
GGBN: Global Genome Biodiversity Network Standard
LtC: Latimer Core (in review) Create, maintain and promote the
MIDS: Minimum Information about a Digital Specimen (in use of open, community-driven
development) standards to enable sharing and use

of biodiversity data for all

KBR, Royal Library of Belgium



Evolving Standards... as a community

B o~ 4
i
; ——

Biodiversity Data Biodiversity Infarmatics Biodiversity Services
Quality Curriculum and Clients

@ Attribution

Audubon Core

# @ 3D Imagery and Data
ot @ Views Controlled Vocabularies

Biological interactions Chtizen Sclence Collection Descriptions : H H :

B @ Bicdiversity Data Quality
@ Framework on data quality
@ Data quality tests and assertions

2 .
Darwin Core Earth Sciences and Genomic Biodiversity

Paleobiology

DiSSCo Futures 7-9th February 2023 KBR, Royal Library of Belgium

@ People in Biodiversity Data

- The Standards Landscape - Holly Little

@ Best practices for development of vocabularies of values ("Vocabularies")

2|00 0 Biodiversity

*e0®
*%® Information
see Standards



Standards are also

|dentifiers
Vocabularies
Ontologies
Formats
Infrastructure

KBR, Royal Library of Belgium

- The Standards Landscape -

Community

Guidelines
Implementation/Adoption
Maintenance Plans
Training



- The Standards Landscape - Holly Little
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Standards - The Standards Landscape - Holly Little

Visualizing Implementation of DwC

. _:-:; s -i-i_- 5 % __;. '_ I'-'Z':
—4 T e = B e e = =5t
e = R C:
SRR T S = . :
i- -3 = - = e HH % B =y S
== 5= = =g "=
e = = T e L
= H.m - | = B ._Ea.p- l: S
—Fia =% = T - E:
st et § S S = e ,_,,.!
-— E B £ -- AT e -— == - = _— -
2 T E=z sl | =5
- - 3 =, e e T———— i = R4
e -l R P = T = o ol | S
.O‘ccurrence Evént - LocatAioh‘ 7 Geological Identifrircation Taxon”“
Context
Datasets ‘
Frequency of Darwin Core terms used in fossil records on GBIF, 2020
DwC Terms
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- The Standards Landscape -

Improving Implementation of Data Standards is Essential for Research

Researchers cannot currently discover data using the entry points

they expect, e.g. litho- or chronostratigraphy

Dakota -.

Formation

Dakota

Dakota Sandstone

Data providers need to work towards
standardized values in these terms

KBR, Royal Library of Belgium

-4

AL GBIF

Data aggregators need to expose
these terms for search/discovery

~




Access through People data - The Standards Landscape - Holly Little
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Connect systems - The Standards Landscape - Holly Little
that help us see
comprehensive
views of global
collections as a
whole
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- The Standards Landscape - Holly Little

% Better Data
% Better Science
< Better Policies

- biodiversity next, 2019

DiSSCo Futures 7-9th February 2023 KBR, Royal Library of Belgium



- The Standards Landscape -

Edable Accessible nteroperable Reusable
0 (2
O & s O

https://en.wikipedia.org/wiki/FAIR data

KBR, Royal Library of Belgium


https://en.wikipedia.org/wiki/FAIR_data

- The Standards Landscape -

The next 10+ years

How do we ensure we don’t leave How do we reach new audiences?
anyone behind? And that we don’t
create barriers to adoption? What access points are possible and

what standards do we need to
expose them?

How will advances in Al/Machine
Learning impact our development
and use of standards? How do we enable new
contributions to our data? What are
the opportunities for shared
authority and enhancement?

Can we calibrate our standards to
each other as a linked ecosystem?

KBR, Royal Library of Belgium



- The Standards Landscape -

Holly Little = littleh@si.edu
0000-0001-7909-4166

Paleo Data Working Group: https://paleo-data.github.io/ #

DISD),.. | =
' THANK YOU

FUTURES
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Anniina Kuusijirvi (presenting) Standards

CETAF Stable Identifiers at Luomus / FinBIF

Esko Piirainen

KBR, Royal Library of Belgium



- CETAF stable identifiers at Luomus /FinBIF- Anniina Kuusijarvi, Esko Piirainen

Implementation background

® Finnish Museum of Natural History - Luomus maintains Finnish national Collection
Management System Kotka
Kotka is used by all natural history museums in Finland (14 institutions)
Luomus also coordinates and develops Finnish Biodiversity Information Facility (FinBIF)
o Laji.fi portal and many other IT systems
Started assigning URIs for specimens in 2010
3,5M specimens with HTTP URIs

\g (,’H _

JLFI)

TIETOXNESKN ¢
TOATACENTER 0, 3

I u i ERSITYINFO FACILITY

45520 454 Y& 509

qhqenakons species collections

DiSSCo Futures 7-9th February 2023 KBR, Royal Library of Belgium



- CETAF stable identifiers at Luomus /FinBIF- Anniina Kuusijarvi, Esko Piirainen

Implementation principles

Globally unique, persistent, resolvable (human and machine) and “dumb”

Short

Kotka and other FinBIF information systems use HTTP URIs for all entity
types, these include e.g.

(e}

(e}

(e}

Specimen, preparation/sample, material transaction
Media: Image, Audio, Video, 3d-model/scan
Collection/Dataset
Observation event

Annotation / Quality comment
IT-system users, organisations
Etc..

DiSSCo Futures 7-9th February 2023 KBR, Royal Library of Belgium

Resources

Name
MY.identification
MY.unit

MY.gathering
MY.document
MM.image

MY measurementClass
MO occurrence

MX taxon
MY.typeSpecimen
MF.sample
MF.preparationClass
MC taxonConcept
skos:Concept

MKV lucnRedListEvaluation
PUU event

MKV habitatObject
PUU branch
MKV.endangermentObject
HBF.downloadRequest
MA person

HRA transaction

Count
3760873
3559201
3481048
3481038
2450653
2405693
393498
304779
153427
138574
126870
109146
100194
83255
73037
63337
48478
46867
17167
17130
3672




- CETAF stable identifiers at Luomus /FinBIF- Anniina Kuusijarvi, Esko Piirainen

Examples

Luomus specimen: http://id.luomus.fi/GL.9218

Other Finnish Museums:

O University of Turku specimen:
http://mus.utu.fi/ZMUT.5788

O  University of Oulu herbarium specimen:
http://id.herb.oulu.fi/GAL.8683

O Kuopio Natural History Museum specimen:
http://tun.fi/SLE.42297

e tun.fi used also by all other museums and other type of celis Fitel Limigvist

resources Plerorniadea
M:aﬁaq;,.

Lindgvist det. 1968

DiSSCo Futures 7-9th February 2023 KBR, Royal Library of Belgium


http://id.luomus.fi/GBT.1
http://id.luomus.fi/GL.9218
http://mus.utu.fi/ZMUT.5788
http://id.herb.oulu.fi/GAL.8683
http://tun.fi/SLE.42297

- CETAF stable identifiers at Luomus /FinBIF-

Identifier syntax and creation

e For specimens, users are allowed to manually create identifiers. Syntax: “
o0
&/ (e
. . User Admin
hitp://id.luomus.fi/HA.H3313773 (but not
/ often!)
Scheme :
Domain NamespacelD . .
identifier name fixed assigneF()j by ObjectID given by _u_ser,
fixed F— options' FinBIF who has responsibility

e All other resource identifiers are automatically generated

KBR, Royal Library of Belgium



Standards - CETAF stable identifiers at Luomus /FinBIF- Anniina Kuusijarvi, Esko Piirainen

Sharing Identifier to GBIF

We include our specimen identifier to GBIF as dwc:catalogueNumber — making it
findable via GBIF Search Ul Simple search

How to Tools Carurianity About

Catadogue numder
M /e uomus NGHT Y

TUCH Giodal fted Lint Cstegory

DiSSCo Futures 7-9th February 2023 KBR, Royal Library of Belgium



- CETAF stable identifiers at Luomus /FinBIF-

Advantages of the identifiers

e Collections
O Quick and easy access to specimen data
o Mobile access
o Unique & reliable identification of specimens
O Human-readable & memorable
® Research and open data
O Increased visibility and quality
O Quick & easy access to specimen data
O Traceability
o Credits to institutions and collectors
e Technical
O Low cost
o Easy to maintain

KBR, Royal Library of Belgium




- CETAF stable identifiers at Luomus /FinBIF-

Concluding thoughts

e Users do often want to include meaning to identifiers
o0 Continuous balancing act, think beforehand

e Many competing identifier proposals exist but we at FinBIF continue with these for now
O We are looking into generating DOIs for our specimens as well

e A specimen will always have multiple identifiers

helpdesk@laji.fi

KBR, Royal Library of Belgium



- CETAF stable identifiers at Luomus /FinBIF-

Big thanks to my colleagues at Luomus!

DISC),,. | s
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Math.ias Dillen Standards
Quentin Groom .. . . . .
Minimum Information about a Digital Specimen
. (MIDS)
MEISE

Botanic Garden

KBR, Royal Library of Belgium



What is MIDS?

A standard listing the data elements of a Natural History specimen that should be
digitally available to achieve a certain level of digitization

PwnNPRE

Bare
Basic
Regular
Extended

KBR, Royal Library of Belgium

- Minimum Information about a Digital Specimen -



- Minimum Information about a Digital Specimen -

Why do we need MIDS?

— Guide digitization strategies
— Measure digitization status
— Promote interoperability

— Indicate specimen data comprehensiveness

KBR, Royal Library of Belgium



- Minimum Information about a Digital Specimen - Viathias Dillen

MIDS criteria

fo reach a MIDS leved all of fis elements must be met
To meet a MIDS element. one of 25 mappngs must be prosent

T
. Ph Modi
Calculating MIDS e — —

malerialSampieiD Name
Needs tO be otherCataloghumbers scientific Name
Organization VEnac Leariame
InsttionCode SpecimenType
mstiutionsD bassOfRecord

- Reproducible s —
- Repeatable preparations
= Automatic cense

- As generic as possible Level 2
Location

decimaiatituge AND oecimall. ongiiude
localiny
county
veratmiocalty

ColiectorName
recordedby
recordedBylD

CollectionDate

License

Level 3

eventDate

year

veroatmEveniDate
Availablelmage

mediaType

DiSSCo Futures 7-9th February 2023 KBR, Royal Library of Belgium https://github.com/AgentschapPlantentuinMeise/MIDSCalculator



https://rebrand.ly/synth-cdd

D

Collections Overview

SYNTH ESYS ¥ \ Digitisation

Dashboard

Collections from all institutions

8 9 282.8M 73.8M

What type of objects are they?
Collection by discipline and category
Zoology inveriebrates

Urspeafied Motiusca (bevalves, gast

AROpL | 7oology verlebrates | Anth... | Geol,

Urspe_.  Pe

SSCo Futures 7-9th February 2023 KBR, Royal Library of Belgium

- Minimum Information about a Digital Specimen - Viathias Dillen

® Artefacts dima
@ Artefacts: non

® o

O Cryopreserved
@ Cryopreserved
@ Cut/polished g
®Dried

®Drled - assemt
®Dried - not ass
®Diled and pinn
® Fluld preserved

®fiuids



Standards - Minimum Information about a Digital Specimen - [Viathias Dillen

Plote Bumeary latkes Wecord tatee Expori oy
Fries i vew NS sctires By part Of e atasey
Filter or collection date
[ ficnazan] H MIDS levels
b T | B | T | ) N B @ gy
— e et marun REr ol ] Ll L g
Finer om countrycode ; 20
3
»
w40
Filter oo the following taxoncese rank z
v : A
»
[t @ 0e) 2
E 1 0 1 2
) MIOS vt
MIDS elements
Citation
Determinaion
Aratabkmags
ey 0
cettctcrtiare [
P o
: ecersse !
wn
o Ot Type
* spmimentype hﬂ
narre: (T
voates
Orarczatin SRR —
CBIF download Pryscscecarers:
doi:10.15468/dl.fuu99k ) : - % <
(PreservedSpecimen from Bulgaria) Percertage of recars that meet the slement
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https://doi.org/10.15468/dl.fuu99k

- Minimum Information about a Digital Specimen -

Acknowledgments:

Pieter Huybrechts
Lynn Delgat
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Standards

The International Image Interoperability Framework
(IIIF) — taking specimen images to the next level

KBR, Royal Library of Belgium



llIF - taking specimen images to the next level - Roger Hyam

&

Aggregator - JPY

i b

Images as files

'
S
Q

Aggregator

S

L * —

Host ‘% : —
Institute b= S jpg

Aggrggator Publication

%‘{ iff i
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A visualisation zoo!

llIF - taking specimen images to the next level

e

Bt Gaesee  HerDarum Catalogue

b N

Mlebas Flavss

ropraem—y - LT
Ty

D e e

— | Rhododendron
barbatum Wall. ex
G.Don

Huséun

Dossrsand orgm.

DiSSCo Futures 7-9th February 2023 KBR, Royal Library of Belgium
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llIF - taking specimen images to the next level -

The trouble with images as files

e Resolution
O Images are rarely shared at the resolution they are captured
O You can’t zoom into a paper.

e Versioning
O There is no single source of authority
O Improvements don’t get pushed to user

e Compositing
O No originals from multiple institutions on the same page
o Multiple views of the same specimen not supported %@
O Annotations of the image don’t appear with the image
o Transcriptions and translations aren’t overlayed

e Open Science
O The user can’t contribute back to the origin

Analogy: “It is like emailing around Word docs rather than
using a shared drive.”

KBR, Royal Library of Belgium



llIF - taking specimen images to the next level - Roger Hyam

The solution already exists

1S Sel-Porvalt Dedicated o Paul Casguin a0 WOELE Nathenal Catery of Art Collection Highlights

DiSSCo Futures 7-9th February 2023 KBR, Royal Library of Belgium



llIF - taking specimen images to the next level -

SYNTHESYS+ Work PaCkage 4 TaSk 4.3 Specimens from different institutions in the same application

e Aims
0 Promote the adoption of IIIF
o0 Exemplar implementations i
O Integration with existing standards
e Outcomes
o 11 major institutions from 7 countries
O 5 case studies
O Best Practice Implementation Manual
o Adoption by CETAF as best practice
O Inclusion in the GBIF index
e Future Projects
O “No brainer” adoption in new deployments
O Integration with Al by providing uniform access —

Draggable IlIF logo 0.:
on GBIF site —

https://cetafidentifiers.biowikifarm.net/wiki/lllF g

KBR, Royal Library of Belgium



https://cetafidentifiers.biowikifarm.net/wiki/IIIF

IlIF - taking specimen images to the next level -

e The successful llIF roll-out was the fruit of much hard work by
dedicated people spread across institutions and countries.

e Many of these techies are work behind the scenes and don’t
often get a mention.

e The standards we used have been developed and shared by
individuals and institutions from other disciplines in a spirit of
openness.

e All these contributions warrant our gratitude.

DISC), | =
——— ‘ FUTURES THANK YOU
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David Fichtmueller Standards

Wikidata - A Collaborative Database About Everything

KBR, Royal Library of Belgium



- Wikidata - A Collaborative Database About Everything - David Fichtmueller

L] Dacosman Rusd  View Mstory A L Q

1

What is Wikidata? I“ |“

WIKIDATA Wikidata (.o 3}

Ve nowiedye graph hosted by Wikmeda and edted by voluntesrs

Nan page Miccdata oop | m wikdata og a Yiats o 1 W VKR | @
Cammundy potal

Project chi = I mure Anguages

Create 2 naw (e o Tl

WO Language Lavel Description A5 KNOWN &5
Rangom am

Query Serdca Et . .

Nuws

Wikidata (02013

Donate

Linicograptrcal aaty

Creste 3 naw Losema &

Rocint haoing free HHDWE‘HQE graph hosted D"_'f‘ Wikimedia and edited tl'"_'f" volunteers
WIKIDATA - wikidata.org | m.wikidata.org | www.wikidata.org | WD | WKP | d

Al entered languages

=

Statements

Instaree of * Wimesa coment pooect

®  semantc wii

* (I refesences
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- Wikidata - A Collaborative Database About Everything - David Fichtmueller

What is Wikidata?

Structured Information Encyclopedic Articles

WIKIDATA

WIKIDATA WIKI;EDIA

The Free Encyclopedia

DiSSCo Futures 7-9th February 2023 KBR, Royal Library of Belgium



- Wikidata - A Collaborative Database About Everything - David Fichtmueller

Ham Dhscussen Item Read  View halory |~ ==31ch vikviate Q -

|II 'I l Label

Data Model WIKIDATA | [European Union|[@=7] Q-Number -

[pcimcal ana econbmie union of 27 European states | Description

Wi g e o @ ruel Aligses
Cammunity paite
Fropc ol g ' R -
Create o now kam Engisn European Union palitica and economic union of 27 Ewropean Ev
Recattt changes states Eu
ew
m
Al enfered languages
Statements
Lemcographicy data .
Craqie o new Leaama _w Property 3 I'Ff;fr,("“! 0""“’”:'1“3“ ObJeCt St t t
Racam changes a emen
Foandons Lekssa = reférences
T & ECoNOmc uron
= () references
Specai pages
Parmanont e
Pape mirmatan
Cancapt LRI rception ¢ Data Value
Cita DS page |.|.|Ivnlu|| I8 Mibgect of Maasineht Tresty | Qua“f'ers

= { references

ofmcial name *  Emponesicen ooy (Bulgarian) P

= () raferences
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- Wikidata - A Collaborative Database About Everything - David Fichtmueller

architectural

Statistics |
astronomical structure

> 100.000.000 Items object
> 1.800.000.000 Edits
25.000 Active Users
11.000 Properties

administrative
territorial entity

taxon

person

scholarly article ‘

DiSSCo Futures 7-9th February 2023 KBR, Royal Library of Belgium



Editing
Manual

e Easytouse Ul

<80

E |
country (sovereign state) & -
sovereign state that this item is in (not to be used for human beings

main subject
primary topic of a work (see also P180: depicts)

published in
larger work that a given work was published in, like a book, journal ¢

author name string (songwriting credits string)
stores unspecified author or editor name for publications; use if Wik

'stated in
to be used in the references field to refer to the information documer

- Wikidata - A Collaborative Database About Everything -

Semi-Automated

e QuickStatements

QuickStatements English

Create new command batch for =~ Wikidata

NEW Len "My Test Item" Den
LAST P31 Q14944328
LAST P17@ Q58329424

KBR, Royal Library of Belgium

Automated

e Via APl

= . New batch

¥ as

"Just an example it



- Wikidata - A Collaborative Database About Everything - David Fichtmueller

Querying
API Query Service
e When you know what you want e SPARQL Queries

|II||I|I” Wikidata Query Service = Examples @Hep ~ £ More tools | ~ Query Builder

rauthor wdt:P31/wdt:P279% wd:Q302081.
fauthor wdt:P31 ?animal.

4 rauthor wdt:P886@ Z?publication.

g ?publication wdt:P31 wd:Q13442814,

1 SELECT ?author ?authorLabel ?animal ?animallabel ?publication ?publicationlLabel WHERE {

7 SERVICE wikibase:label { bd:serviceParam wikibase:language "[AUTO LANGUAGE],en™. }

author authorLabel animal animalLabel publication publicationLabel

Qwd:Q1386318 F. D. C. Willard Q wd'Q146  house cat Q wd Q29597859  Two-, Three-, and Four-Atom Exchange Effects in bee *He

DiSSCo Futures 7-9th February 2023 KBR, Royal Library of Belgium



- Wikidata - A Collaborative Database About Everything -

Community

New Properties

e Proposal: Why is it needed? Where and how would it be used?
e Public Comment Period: Other Wikidata users can weigh in.
e If general support: new Property is created.

Wiki Projects for specific topics

WikiProject Biodiversity
https://www.wikidata.org/wiki/Wikidata:WikiProject Biodiversity

WikiProject Taxonomy
https://www.wikidata.org/wiki/Wikidata:WikiProject Taxonomy

KBR, Royal Library of Belgium


https://www.wikidata.org/wiki/Wikidata:WikiProject_Biodiversity
https://www.wikidata.org/wiki/Wikidata:WikiProject_Taxonomy

- Wikidata - A Collaborative Database About Everything - David Fichtmueller

Wikibase

The software that Wikidata runs on.

Mediawiki with Wikibase Extensions and related tools

You can run your own instance

For content that doesn’t fit into Wikidata 0/ \0

DiSSCo Futures 7-9th February 2023 KBR, Royal Library of Belgium



- Wikidata - A Collaborative Database About Everything -
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Joaquim Santos Standards

People’s identifiers
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- People’s identifiers -

People are a fundamental part of Natural History Collections

Charles Darwin A line-up of Charles Darwin's finch specimens from
Julia Margaret Cameron, Public domain, via

Wikimeciia Commons the Galapagos Islands

© The Trustees of The Natural History Museum, London

KBR, Royal Library of Belgium



Standards - People’s identifiers - Joaguim Santos

People are unique, but their names are not

Schimper 5 Add languages ~
Articla  Talk Read Edit  View history
From Wikipadia, the free encyclopadia

Schimper is a sumame. Notable peopie with the surname Include:

o Andreas Frang Wilhesn Schimper (1856—1901), botanist and phytogeographer

* Georg Wimelm Schimger (1804-1878), German botanist and naturalist, o in Reichenschwand

« Kan Friedrich Schimper (1803-1867), Genman naturalist and poet

* Winelm Phiippe Schimper (1808~1880), German-French botanist. bomn in Dossenhetm-sur-Zinsel, a iown near the Aiver Rhine

This page ¥sls peogie with the surname Schimper.
If ae intwenad Link infending o refer to 3 specific person led you fo this page. you may mish o change that (nk by adding the persans given names) 1o
he link

i Category: Sumames

DiSSCo Futures 7-9th February 2023 KBR, Royal Library of Belgium



- People’s identifiers - Joaquim Santos

Some people can use different names

~

MACDONALD COLLEGE HERBARIUM w‘l((-l" l“lli\(‘l‘ﬁil_\ ”(‘I'hill‘illlll
M @N P RIGAUD
Scientific name <3m"¢x ..... /?ﬁ%fbl’C&d@ZAi /7£A/
Co. Vaudreuil
Quebec, Canada
o 2 oo 70 A G O oD T R S Lat. 45°25°Nto 45229°N
Long. T4°1¥ W 1o T1°21" W
Dlace collioted il fomil el Al 38m 1o 221m
Duplicates _Q_
l)(lff' .(?/q:y.../.l.'-.l-fﬂz-?: ............................................ August 13’ 1977

Collector ..9(9’0 ........ AC /V@({//éﬂ, ..................

Polygonum pensylvanicum L.

Roadside. In sun, on dry sandy gravel.
Coll. Linda Newstrom Det. by

1051

D. Swales

DiSSCo Futures 7-9th February 2023 KBR, Royal Library of Belgium



- People’s identifiers -

We need a way to unambiguously identify people

VIAF - Virtual International Authority File

ISNI - International Standard Name Identifier
Harvard Index of Botanists

IPNI - International Plant Names Index
ZooBank

Biodiversity Heritage Library

ORCID - Open Researcher and Contributor ID
Wikidata

KBR, Royal Library of Belgium




- People’s identifiers -

Bionomia

Wilhelm Philippe Schimper Wi

"
L : ]
kS o "
[ 20, ]
ih f » 0 ~ T\ & +
S Acupinia
AT scientific Mame 3 Collected By § idensifisd By 3 Date Collectsd 3 Dateidentifled 3 Fomily $ Institution$ Catelog Mumber 3 Type Status @ Basie Of Racord @ Pt then

) n ’ Yorgee POt . Tebiq = ' S
> 4 ’ b roe Fhoh gy ’ rosse ecaa
) o ’ ove Mok pptscdonpar Ditiasme Py ‘ covan

L4
> o O i
-
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Riodiversity

1 Aleas Porrem Baete
Daga Journal

The disambiguation of people names in
biological collections

Abstract
N i ' ob
wiiilhe L - - - » 1L
be i %0 the people's Idenm: . eop !
| " )
how - - - ' - he "
. the .
- { t 3, L - " ul e oM™ H
| u e b J
" ¢
wige . " it 1 -
" « mar - N |
2 } ) yipie t v i
|t 1y $ g witt t
. " " .
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- | ¥ finar '
hold | ) lipets o
: "

Kevnwnrris o
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- People’s identifiers -

Linking all existing specimens to the people that collected them,
and ensuring that new specimens have unambiguous collectors
from deposition in a collection

KBR, Royal Library of Belgium



- People’s identifiers -

Creation and implementation of Identifiers for people

connected to scientific collections will:

allow interoperability of scientific data

give a boost to interdisciplinary research

raise the quality of biodiversity data

guantify the return of investment of research

reveal and acknowledge the contribution to science of a wider diversity of
people involved in the collections

give recognition to the colonial history of collections

reduce the costs of maintaining collection data

help implement the Nagoya protocol and the targets of the CBD
increase efficiency of digitisation of collections

facilitating reporting requirements

KBR, Royal Library of Belgium



- People’s identifiers -
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Matt Woodburn Standards

Latimer Core: overview and applications
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- Latimer Core: overview and applications -

&x What is Latimer Core?

A TDWG data standard for describing collections of natural science objects -
o o Jinaf
e Supports the representation and discovery of natural science collections, by
structuring data about the groups of objects that those collections and their
subcomponents encompass .. e
ae -8
e Applies to a wide range of collection description use cases, from describing the ®eceg?
overall collections holdings of an institution to the contents of a single drawer ':'

of material i‘;*‘f)

0
e Enables the modelling of the sometimes complex relationships between these ) EE;%/

groups of objects 1 @65 $

Biodiversity
Information
Standards

TODWG

KBR, Royal Library of Belgium



- Latimer Core: overview and applications - Viatt \Woodburn

‘?@3 Latimer Core development 2023
2018 Latimer Core
2008 Collection community review
; Descriptions Data

Natural Collection Standard Task

escriptions D ormed

: drafzt:t,annd(:g ) izl
submitted

2023..7

RATIFICATION!

mOgil;
l s e Collection — Latimer Core draft

SYNTHESYS*N\ oo e

Synthesis of Systematic Resources

DiSSCo Futures 7-9th February 2023 KBR, Royal Library of Belgium



- Latimer Core: overview and applications - Vlatt \Woodburn

‘% Overview

23 classes, 224 properties

Structuring, describing and interlinking the data - persistent identifiers (PIDs), licences, links etc
Dynamic metrics and

i
CollectionDescriptionScheme SchemeTerm SchemeMeasurementOrFact i
\ MeasurementOrFact
RecordLevel ResourceRelationship
Taxon

- - ObjectGroup
L ChronometricAge PersonRole Reference

GeologicalContext The ‘collection’ - a group of Address TemporalCoverage
| collection objects, with properties

~ that describe them collectively
ObjectClassification ContactDetail Event

Characteristics of the
objects within the group

OrganisationalUnit CollectionStatusHistory | | Storagelocation Generic, reusable classes

Collections custody, management and tracking

DiSSCo Futures 7-9th February 2023 KBR, Royal Library of Belgium



- Latimer Core: overview and applications -

&\k Applications: DiSSCo core data architecture

openDigitalSpecimen

e Workin progress to openDS
serialise Latimer Core as
FAIR Digital Objects, to DiSSCo
represent collections in t Digital JI:I#E)
the core DiSSCo Digital FAIR Digital rtof > Extended —> D:
Object Architecture Latimer Core ObijtS Specimen —T
e Collections data will be coIIecJt'ions backbone DiSS_CO
served up as Latimer Core L Services
) organisations
to DiSSCo end user cople > openDA
services (e.g. ELViS and P p
A machines
the Collections
Digitisation Dashboard openDigitalAgent

KBR, Royal Library of Belgium



- Latimer Core: overview and applications - Viatt \Woodburn

&% Applications: collections registries, surveys and dashboards

e Complex landscape of overlapping and related collection
registries, so data interoperability is increasingly important

e Many now have plans to adopt or map to Latimer Core for
sharing and publishing data

entific Co\\ec\'\ons

clobal Registry of Sl

s
 palrmetys &
T

el
poctan

AL GBIF

Global Biodiversity
Information Facility



- Latimer Core: overview and applications -

&’% Applications: institutional collections management

Collections assessment and discovery Collections move programme
(“Join the Dots”) (“NHM Unlocked”)

~3000 object groups providing a structured Latimer Core models and concepts are underpinning
overview of the entire NHM collection, digitised and spatial calculations, conservation assessments and

undigitised move planning for relocation of 30M+ specimens

Used as an internal tool for collections assessment, Exploring the application to above-specimen-level
and published on the NHM Data Portal for discovery digitisation workflows

4 RECODE Collections Management System implementation I

(“RECODE”)

Exploring the implementation of Latimer Core as a core data structure for representing groups of objects across a
range of potential use cases

narratives, thematic collections, collected material, loans, acquisitions, audits, unsorted collections, indexes...

KBR, Royal Library of Belgium



Please visit - Latimer Core: overview and applications -

https://github.com/tdwg/cd/wiki

Huge thanks to

Ben Norton
Deborah Paul
Gabriele Droge
lan Engelbrecht
Janeen Jones
Jutta Buschbom
Kate Webbink

for more information

Maarten Trekels

Quentin Groom

Rob Sanderson

Sarah Vincent ¥
Sharon Grant STATISTICAL GENETICS b LL

1\
1/

Steve Baskauf
(and many others!)

Standards

ng T A

SYNTHESYS™ I\

Sytheus of Systomane Resoues

LED- mob“ise

KBR, Royal Library of Belgium
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Standards Sorting our jungle of juristic requirements Edmund K. Schiller

For decades - or even centuries - it is daily business to sort organisms

P
|

v

ﬁ;@lj ¥
| |

=
-

§

Gymnostreptus
Heteropyge
Kartinikus

Globanus

ro— e

Isophyllostreptus
Isoporostreptus

“
3
=
C
0
N
Q
<)
9
~
)
g
S
T
O

Ischiotrichus

Epistreptus

‘ -
i
m M. ! ’|“ .

Charactopygus
Cladostreptus

w

_—1

after'collecting, & where necessarY export/import

v

!l\, ‘\\H‘

Ophistreptus

2 usioporus
‘hapidostreptus

iangetastreptus

Plagiotaphrus

drthoporoides
Orthoporus
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- Sorting our jungle of juristic requirements- Edmund K. Schiller

Genetic research became cheaper — much cheaper !

Costs of raw megabase DNA sequencing Re;::l: ngv\glth
AUG-LVL

$6 000,00
leld .
55 000,00 lel3.
lel2;
$4.000,00 o
v lell .
less|than 1$ 5
53 000,00 -] 1el0
n% 19,
$2 000,00 {
leB.
51 000,00 \-..H_\\--' le7
[ — leb
$0,00 \ h 4 2006 2008 2010 2012 2014 2016 2018 202¢
Year
5 O D % 24 & O N
F T FSFS LIS

Q¥ O (O S S S
L L S N A N L [ Sequences(lO/.‘.Hrlllions)—Bases(18,240.5trilllons)]

Data from Data growth in the European Nucleotide Archive ENA

National Human Genome . . N
Research Institute from Harrison et al. 2021. The European Nucleotide Archive in 2020.
DiSSCo Futures 7-9th February 2023 KBR, Royal Library of Belgium Nucleic Acids Research 49: D82-D85



- Sorting our jungle of juristic requirements- Edmund K. Schiller

Genetic research became cheaper — much cheaper !

Costs of raw megabase DNA sequencing Reads growth
24-Aug-2020
$6 000,00 ; ‘lel?
leld . lel6
5 000,00 ! :
S lel3, / rets
lel2! f
$4000,00 | . Nagoya Protoco| |14
v lell . [
! entered into force (lel3 @
o= f 'y
$3000,00 g 1e10 ‘le12 @
less|than 1$ S : 9
@ le9, ‘lell
2 000,00 :
S le8. ‘1el0
$1 000,00 ~— le7; 1e9
N— le6 | 4 ‘le8
$ 0,00 N 2006 2008 2010 2012 2014 2016 2018 2020
Year
F & L PP FOSEED Y
Q O ") ) \) %) W) ) \) QD .}
L L N IW Sequences (107.9 trillions) —Bases (18,240.5 trillions)l

Data from Data growth in the European Nucleotide Archive ENA

National Human Genome . . N
Research Institute from Harrison et al. 2021. The European Nucleotide Archive in 2020.
DiSSCo Futures 7-9th February 2023 KBR, Royal Library of Belgium Nucleic Acids Research 49: D82-D85



- Sorting our jungle of juristic requirements- Edmund K. Schiller

The notion spreaded that organisms are “genetic resources”

NAGOYA PROTOCOL Definition:
- ON
~Y ACCESS TO GENETIC RESOURCES genetic resources are
AND THE FAIR AND EQUITABLE genetic material of

SHARING OF BENEFITS ARISING
FROM THEIR UTILIZATION
TO THE
CONVENTION ON
BIOLOGICAL DIVERSITY

actual or potential value

TEXT AND ANNEX

DiSSCo Futures 7-9th February 2023 KBR, Royal Library of Belgium



- Sorting our jungle of juristic requirements- Edmund K. Schiller

The notion spreaded that organisms are “genetic resources”

NAGOYA PROTOCOL Definition:
; ON
L% ACCESS TO GENETIC RESOURCES genetic resources are
AND THE FAIR AND EQUITABLE genetic material of

SHARING OF BENEFITS ARISING
FROM THEIR UTILIZATION
TO THE

CONVENTION ON
BIOLOGICAL DIVERSITY Source of:

monetary benefits
TEXT AND ANNEX &

V’@ non-monetary benefits

actual or potential value

DiSSCo Futures 7-9th February 2023 KBR, Royal Library of Belgium
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Permits & Contracts:

s 45 national regulations on Access/Benefit-Sharing
""" ; submitted to the ABS-Clearing House

3.2.2023
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- Sorting our jungle of juristic requirements-

Biodiversity Permit/Contract Typology
&
Typology for legal/contractual terms for biodiversity objects

Permits/Contracts: e 7 Categories with altogether 38 Types

Legal/Contractual Terms: e 50 general Types

® 26 specific Types (limited resources)
e 11 loan Types (limited resources)

KBR, Royal Library of Belgium



- Sorting our jungle of juristic requirements- Edmund K. Schiller

Suggestion - The Institutional Database

Schnellsuche: £
Coll.: 8415 Obj. Prafix 8076 Obj. InvNr SubNr  Suffix
Arachnoidea v [kein] v| 28697 v v | «f Iﬁllﬂlfﬁ.@.@l@l@l
i i Datumd. Raum: 509 (2. 0G) v
Euscorpius tergestinus - (C.L. Koch, 1837) Revision: i | =
Europa / Osterreich / Niederdsterreich / Krems an der Donau(Stadt) / Krems an Acqu.-Nr.: Fachs r
Attribut Wert Taxonomie I Fundort Permit / Coniract Terms
iAnzahl (gesamt) 1
Anzahl (weiblich) 1
Bestimmt von (DETERMIN) Horweg, Christoph C3 - Permits for Collecting & related / taking / posessing
Fundort Anmerkung AT, Niederosterreich, Krems T10 - Authorisation io enter site
Gegeben von (DONAVIT) Horweg, Christoph TI11 - Collecting Permit
Sammler (LEGIT) Horweg, Christoph

= 29]@)

DiSSCo Futures 7-9th February 2023 KBR, Royal Library of Belgium



- Sorting our jungle of juristic requirements- Edmund K. Schiller

Suggestion - The Institutional Database

chnellsuche: £
.. 8415 Obj. Prafix 8076 Obj. InvNr SubNr  Suffix
Arachnoidea v [kein] v| 28697 v v | «f Iﬁl.l‘)l E.@lell—El@I

i i Datumd. Raum: 509 (2. 0G) v
Euscorpius tergestinus - (C.L. Koch, 1837) Revision: i | =
Europa / Osterreich / Niederdsterreich / Krems an der Donau(Stadt) / Krems an Acqu.-Nr.: Fachs r

Attribut Wert l Taxonomie I Fundort ‘ Permit / Coniract Terms
|Anzahl(gesa - 1 L
Anzah' (We|b|| AAA AL A A AL AL L LA LA L) LA AL AL LA L) AR A AL AL L) AAA AL AL A A A A A A A A A d ALl )l AAAALAL LA LA AL AL L LA LAl e
i C3 - Permits for Collectmg & related / ta.lmtg / posessmg -------------------------------------------

........................................................................................................................................................................

Gegeben von (

Sammler (LEGH T10 - Authorisation to enter site
T11 - Collecting Permit

= 29]@)
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- Sorting our jungle of juristic requirements- Edmund K. Schiller

Suggestion - The Institutional Database

Schnellsuche: p
Coll.: 8415 Obj. Prafix 8076 Obj. InvNr SubNr  Suffix i
Arachnoidea v [ kein ] v 28697 v v «f Iﬁllé}l‘;.@.@l@l I
Referenzierte Objekte
: : Datum d. Raum: |509 (2. 0G) [v
Euscorpius tergestinus - (C.L. Koch, 1837) Revision: ‘ —
ﬂ Kasten: |
Europa / Osterreich / Niedertsterreich / Krems an der Donau(Stadt) / Krems an Acqu.-Nr.: Fach:
Attribut Wert Taxonomie ‘ Fundort Permit / Contract Terms
Anzahl (gesamt) 1
Anzahl (weiblich) 1 | G3 - permission & free further use
Bestimmt von (DETERMIN) Horweg, Christoph L2 - destructive sampling restricted
Fundort Anmerkung AT, Niederdsterreich, Krems
Gegeben von (DONAVIT) Horweg, Christoph
Sammler (LEGIT) Horweg, Christoph

[@]f O Aktualisieren

DiSSCo Futures 7-9th February 2023 KBR, Royal Library of Belgium



- Sorting our jungle of juristic requirements- Edmund K. Schiller

Suggestion - The Institutional Database

Schnellsuche: jo)
= 841 j. Prafix 8076 Obj. InvNr SubNr Suffix
Arachnoidea v [kein ] v 28 697 v v «f Iﬁll‘:l‘;.@.@hEl@I
Referenzierte Objekte

: : Datum d. Raum: |509 (2. 0G) [v
Euscorpius tergestinus - (C.L. Koch, 1837) Revision: éasten: '
Europa / Osterreich / Niederdsterreich / Krems an der Donau(Stadt) / Krems an Acqu.-Nr.: Fach:

Attribut Wert | Taxonomie ‘ Fundort f Permit { Comtract Terms
Anzahl (ges:
Anzahl (wei

ol | G3 - permission & free further use
L2 - destructive sampling resiricted

Sammler (L§

[@][ Q Aktualisieren
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- Sorting our jungle of juristic requirements- Edmund K. Schiller

Suggestion - ELViS/DiSSCo
E Lvis european loans O =] @ 72, ) o

and visits system Institutions ~ Collections Facilities Calls Requests  Species search
< Back to species search

< Back to collections

< To Naturhistorisches Museum Wien

Species search result(s)

Species Identifier NUTS place terms
Euscorpius tergestinus NHMW AT126 Krems (Stadt) G3 permission & free further use
(C.L. Koch, 1837) Arach-28697

L 2 destructive sampling restricted

DiSSCo Futures 7-9th February 2023 KBR, Royal Library of Belgium



Suggestion-ELViS/DiSSCo

Code:

Document content in a
form that computers can
act upon

The technical infrastructure
reflects the dynamic nature of
metadata

- Sorting our jungle of juristic requirements- Edmund K. Schiller

EXAMPLE CODE 6: Linking the specimen to its holding institution

{

“@graph™ : [ {

)

"@type": "prov:Entity",

"@id" : “ex:physicalSpecimenl",

"prov:label" : "Common earthworm"

{

"Etype" : "prov:Agent",

"prov:type" : [ "prov:Organization" ],

"@id" : “ex:institution! holding",

"prov:location” : "https://www.wikidata.org/wiki/Q4a",
"prov:label" : "NHMW, Vienna, Austria"

{

"@type" : “"prov:Agent",

"prov:type" : [ "prov:Organization" ],

"@id" : "ex:institution2 requesting”,

"prov:location"™ : "https://www.wikidata.org/wiki/Q27",
"prov:label" : "National Museum of Ireland, Dublin, Ireland"
{

"@type" : "prov:Attribution",

"@id" : “ex:institutionl accession", \\ (BP)ID
"entity" : "ex:physicalSpecimeni”, \\ specimen
"agent™ : "ex:institutionl holding” \\ holding institution
]

DiSSCo Futures 7-9th February 2023 KBR, Royal Library of Belgium



- Sorting our jungle of juristic requirements-

Suggestion - international platforms

e

GGBN. Global Genome Biodiversity Network

The search results already include
e.g. for a sample of the beetle Abacetus bipunctatus (Motschulsky, 1865):

Permit(s)

Permit Type:Permit - Exemption

Permit Status:Permit available

Permit Status Remarks:Contact NMNH for details
Permit Remarks:Contact NMNH for details

KBR, Royal Library of Belgium



- Sorting our jungle of juristic requirements- Edmund K. Schiller

Suggestion - international platforms

oy

GGBN. Global Genome Biodiversity Network

The search results already include
e.g. for a sample of the beetle Abacetus bipunctatus (Motschulsky, 1865):

Permit(s) - Permit(s) and Contract(s)
Permit Type:Permit - Exemption : :

Permit Status:Permit available = 15 Permit Types redefined &
Permit Status Remarks:Contact NMNH for details extended to 38 Types

Permit Remarks:Contact NMNH for details
— new: Legal/Contractual Terms

DiSSCo Futures 7-9th February 2023 KBR, Royal Library of Belgium



- Sorting our jungle of juristic requirements-

Many thanks go to my co-workers in this task:

Karin Wiltschke, Jutta Buschbom, Eva Héaffner, Frederik Leliaert, Breda Zimkus, John Dickie,
Suzete Gomes, Chris Lyal, Daniel Mulcahy, Alan Paton, Gabi Droege

DISSC ), | e
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https://www.menti.com CODE:2874 9660

Mentimeter


https://www.menti.com/alr7tkw9oivt
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End of sessions for Day 2
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- DiSSCo Governance-

Structure

1. DiSSCo Governance during the preparatory & transition phases
a. DiSSCo is a community-driven Rl

2. DiSSCo ERIC Roadmap
a. DiSSCo ERIC governance model

b. Next Steps

KBR, Royal Library of Belgium



- DiSSCo Governance-

DiSSCo Gavernance during the nrenaratorv & imnlementation phases

(interim)
- — GENERAL ASSEMBLY | | @
‘ -'Ad-*; :: :‘“_‘ (GA)
’ Community driven initiative
FUNDERS ‘ TR
PoROM | | | Strong institutional role
(FF) IC (g ] i
30ARD| National funders as advisory body
e i = cooag::DAHON . Projects no programmes
o SUPPORT ‘
OFFICE
CS0)

ADVISORY BOARD

%)
p
(v

KBR, Royal Library of Belgium



Working towards DiSSCo LE governance model

)

IRL Objectives
1. Legal Entity & Roadmap
2. New LE Governance
3. Business framework
4. New LE Statutes

DPP WP7 + WP4:

Preparation technical work
Collective effort (WP8 + CSO)
National funders (FF)

DiSSCo Futures 7-9th February 2023 KBR, Royal Library of Belgium

- DiSSCo Governance- Fva M. Alonso

D

DiSSCo ERIC Roadmap




What does it mean to become an ERIC in terms of governance?

e
%

/ i (interim)

® ( | GENERAL ASSEMBLV)
Advises/ —
Ad-hoc particpation |

Reoors 1o
Appoints
Oversees.

l ) ‘
el COORDINATION L
o reports for actions —a AND e |
reporting SUPPORT
OFFICE
(cs0)

DiSSCo Futures 7-9th February 2023 KBR, Royal Library of Belgium
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Organisation & Human Capacity- DiSSCo Governance- Eva V. Alonso

DiSSCo-ERIC model




- DiSSCo Governance- Fva M. Alonso

Community-driven Research Infrastructure

Preparatory Phase - A community driven process

All key decisions go through a thorough and inclusive consultation process

Expert Team — CSO Team — SAB/TAB — National Nodes — Funders Forum — iGA

DicEC D

PREPARE

DiSSCo Futures 7-9th February 2023 KBR, Royal Library of Belgium



- DiSSCo Governance- Fva M. Alonso

How did we work?

- Collective effort
- Best practices and reference documentation (Interviews with well-consolidated ERICS (BBMRI, EPOS, ELI, DARIAH and
CLARIN) and other initiatives (ELIXIR, GBIF), ERIC regulation)
- ldentify priorities from the community & national priorities and national expectations
- Principles for governance
- Flexible to guarantee agile decision-making processes
- Community representation to guarantee effective implementation
- Efficient operation to promote DiSSCo strategy and strategic planning
- Long-term sustainability
- Communication: 4 thematic workshops, 4 NNs meeting, 2 Drop-in session, 20 expert/writing groups meetings & DPP

AHMs.

DiSSCo Futures 7-9th February 2023 KBR, Royal Library of Belgium



Organisation & Human Capacity- DiSSCo Governance- Eva V. Alonso

DiSSCo ERIC Governance model Two-layer model

- General Assembly

- Director General supported by Executive B.

SUWRENOLEM ROy Dody
SceEnific and Technical advisary body

Nodes Commitiss

DiSSCo-ERIC model

EB members nominated by the NC;
Institutions' role through their participation in

the NC & EB;

Decision and powers of representation of the
DiSSCo ERIC remain with the DG.

DiSSCo Futures 7-9th February 2023 KBR, Royal Library of Belgium



Organisation & Human Capacity- DiSSCo Governance- Eva VI, Alonso

ERIC Process - What we have to do

STEP 1 - Sent by the potential host state STEP 2

Estimated time for response: >3M Estimated time for response: >6M

1. Proposed Statutes (Annex 2)' 1. Signed request to set up the ERIC (by all future
2. Technical & Scientific description of the Rl operated by the ERIC members

3. Declaration by the host state (Annex 3) 2. Final version of all the documents of the application
4, Single declarations, if necessary (Annex 5 (submitted in Step 1)

Preparatory work
Future members agree on: EU EC Step 1 EUEC step 2
1.potential host member 1. The EU EC assesses with the support of 4.5 1. Seeks the opinion of the ERIC Committee
2. Step 1 docs independent experts in the field and prepares decision
2. Informs of results by sending comments to 2. Notifies the decision of setting up an ERIC &
& Statutes and T&S description

& publishes in the Official Journal of the EU
3. Invites to submit the formal request signed

by all future members

DiSSCo Futures 7-9th February 2023 KBR, Royal Library of Belgium



- DiSSCo Governance-

DiSSCo ERIC - next steps

> Preparation of Technical and Scientific description

> Call for Hosting and Founding members

How: Non-linear methodology essential to continuously enrich the work

- Steps structure and focus communication

- Open communication and consultation of work at early stages build trust and
eliminates defensiveness

- Stakeholders are empowered by being an active part of the decision-making

- Decisions are fully endorsed by majority

KBR, Royal Library of Belgium



- DiSSCo Governance-
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- DiSSCo talks of a collective effort - Ana Casino

DiSSCo Research Infrastructure

We have learned about a entire set of achievements made through the different
DiSSCo-linked initiatives

We have heard about different facets and dimensions of the RI

We have witnessed the huge advances made during the preparatory phase of DiSSCo Rl

Standards

Collections Technology

...and?

DiSSCo Futures 7-9th February 2023 KBR, Royal Library of Belgium



- DiSSCo talks of a collective effort - Ana Casino

Human resources
Is that a “normal” resource?

Human resources is the workforce of an organization
This concept links to human capital, the knowledge and skills of the individuals

At the end we are talking about our major driver:

DiSSCo Futures 7-9th February 2023 KBR, Royal Library of Belgium



- DiSSCo talks of a collective effort -

Enabling the community to move forward

)U( Capacity building for implementing a collective effort

L To ensure effective use of the Rl and full exploitation of its services
Components: Training, specialization, digital maturity, standardization

)V( Instrumental contributions for wide endorsement
o’ To secure commitment and sustainable contributions on the long-term
Components: NNs, Business model, costs and funding, policies and protocols

)v( Supporting pillars for the construction of DiSSCo
~ To facilitate the Rl operation through the DiSSCo ERIC, a central hub supported by a
distributed community
Components: HR policies, landscape, global frameworks

KBR, Royal Library of Belgium



- DiSSCo talks of a collective effort -

@ Capacity building for a collective effort

e Map of the digital maturity across the community
o Self-assessment to facilitate access
O A mechanism to be linked to other similar tools (policies compliance,
specialization plan, CETAF registries)

e Identification of the capacity needs in competences and skills
o To gather training offer (living catalogues)
O To generate best practices and recommendations
o To disseminate standardized procedures
o0 To speed-up the learning curve among different levels of maturity

e Definition of a training strategy
O To streamline training activities and tool-up the staff
O To create centres of expertise
o To measure resources required
O To establish structured and sustainable mechanisms

KBR, Royal Library of Belgium



- DiSSCo talks of a collective effort - Ana Casino

| Capacity building — some relevant outputs

e Training mechanisms and structures
o Training catalogue under SYNTHESYS+ (SYNTH+)
o Training strategy under DiSSCo Prepare (DPP)
O Training school under MOBILISE

® Assessment tools

O Specialization plan (DPP)
Metadata schema for policies compliance (SYNT+) and Assessment tool (DPP)
Best practices and standardization (MOBILISE)
Help desk (SYNT+ and DPP)
Users’ manual (SYNTH+ and DPP)

O O OO
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- DiSSCo talks of a collective effort -

@ Instrumental contributions for wide endorsement

e Establishment of an open space with National Nodes for dialogue and interaction and
provide the means to articulate a coherent and comprehensive narrative for DiSSCo
O To enable permanent update
O To collect harmonized feedback
O Torun collective surveys and consultations

e Consolidation of the community engagement
o To tackle shared challenges with a collective approach to underline impact
O To strengthen the cohesiveness and coherence of proposed pathways

e Definition of a supporting business framework
o Toidentify the criteria, interdependencies, cost units and cost lines of DiSSCo
o Tointegrate services delivery (cost recovery) and services procurement processes
O To secure long-term commitment through contributions

® Promotion for wide endorsement
O To secure a joint vision with a common message
O To consider national specificities and accommodate narratives

KBR, Royal Library of Belgium



- DiSSCo talks of a collective effort - Ana Casino

| Instrumental contributions — some relevant outputs
e Communication and outreach
o Communication strategies (SYNT+, DPP, and MOBILISE)
o Websites, social media and visual material (all)
o Common dissemination actions: conferences, events, workshops (all)

e Engagement mechanisms
O NNs meetings (DPP)
o Networking activities (MOBILISE workshops)
O Advocacy strategies (DPP)

e Financial structure
o0 Cost Book of DiSSCo
O Pre-procurement, services cost, contributions model

e Landscape analysis and integrative tools
O Case-studies towards EEA and other areas/agencies of interest
o Recommendations for collaboration with private sector (SYNT+ and DPP)
O Identification of standards and protocols (MOBILISE)

o Common repositories and knowledge graphs definitions (DPP)
DiSSCo Futures 7-9th February 2023 KBR, Royal Library of Belgium



- DiSSCo talks of a collective effort -

@ Supporting pillars for the construction of DiSSCo

e Identification of dashboards and supporting elements
O To offer a common understanding and an overall view
O To track progress and gaps

e HRsuitable structures and policies
O Forrecruitment and selection
O For securing teams stability
O For distributed operation

® Analysis of the surrounding landscape to operate in
O To consolidate links with RIs and ensure cross-fertilization
O To build long-term strategic partnerships
O To consider services provision from relevant stakeholders

e Alignment with global initiatives

O To contribute to a global aggregated picture
o Toleverage on ongoing /coupling activities and share efforts

KBR, Royal Library of Belgium



- DiSSCo talks of a collective effort - Ana Casino

| Supporting pillars — some relevant outputs
e Identification of dashboards and supporting elements
o Dashboard for Digitization of collections (SYNT+)
o0 Map of users’ communities and requirements (DPP)
o Helpdesk (SYNTH+ and DPP)

e Policies and recommendations
O  Access criteria both TA and VA (SYNT+)
O HR policies (DPP)
o  Structural mechanisms as the Centres of Excellence (DP},
O Guidelines for standards (MOBILISE) in archiving and data preservation,
data publishing, persistent and unambiguous people identifiers, data
mobilisation, FAIRness in data management.

e Global endeavours
o  Linked projects (such as BiCIKL, BGE, BioDT, TETTRIs)
o Biodiversity next, FDO, others

e Comprehensive result: Construction Master Plan for DiSSCo R
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- DiSSCo talks of a collective effort - Ana Casino

People is not just a resource. It is the driver to success

To communicate, to share, to teach and train, to collect, to engage, to advocate, to produce,
to spread, to gather, to research, to implement, to think strategically, to promote, to foster, to
build a common understanding around digital specimens, to drive a profound change to
transform the way we operate and tackle challenges.

To drive the mindset shift and the institutional change required to
effectively carry out the digital transformation of this new era in
the field of natural science collections.

Let’s look together to the future of DiSSCo

DiSSCo Futures 7-9th February 2023 KBR, Royal Library of Belgium



- DiSSCo talks of a collective effort -
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- Experts Panel- Fva Alonso/Ana Casino

Organizational and human capacity gathers a multiplicity of aspects
funding, training, stakeholders’ interaction, impact, inclusion and harmonization

DiSSCo Futures 7-9th February 2023 KBR, Royal Library of Belgium



- Experts Panel-

Organizational and human capacity gathers a multiplicity of aspects
funding, training, stakeholders’ interaction, impact, inclusion and harmonization

Funding (Ana de Castro, NL): “The importance of engaging funding agencies early in the construction
of aRI”.

Training (Larissa Smirnova-MA, BE): “Tooling up and training our human resources”
Impact (Rui Figueira, UL, PT): “Producing an impact in economic and social terms”.
Harmonization (Helen Hardy, NHM; UK): “ Assessing the level of maturity of our community”.

Stakeholder’s interaction (Urmas Koljag, NHM Out; EE): “Leveraging and connecting with
complementary Rls”.

Inclusion (Francois Dussolier, MNHN, FR): “ How experience on building cohesiveness at national level
support the development of DiSSCo”.

KBR, Royal Library of Belgium
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Collaborating and inspiring each other in-person and online
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Exchanging knowledge and expertise to build a pan-European collection




Linking people, projects, institutions and data to proudly say
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Presenter link

Participants, please go to www.menti.com and use the code: 8923 5011



https://www.mentimeter.com/app/presentation/alwhhfjs9jt4ykuxm4h3msi81yq5iv7u/kh522s4sjsgj
http://www.menti.com

- Experts Panel- Fva Alonso/Ana Casino

\We have five quick questions for you

Please, go to www.menti.com and use the code 8923 5011

DiSSCo Futures 7-9th February 2023 KBR, Royal Library of Belgium



- Experts Panel- Eva Alonso/Ana Casino
Please, go to www.menti.com and use the code 8923 5011

QUESTION 1

1. Following your participation, to which level has your "
institution improved its maturity in each of DiSSCo

dimensions?
prgonisotioml
€ IFin(‘.mcuzl §
§ Scientifical _é._‘
gl Z
P o
2 Technical i
Data management
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- Experts Panel- Fva Alonso/Ana Casino
Please, go to www.menti.com and use the code 8923 5011

QUESTION 2

2. In which three key drivers should DiSSCo invest during

the next phases to ensure an effective participation of
your institution?

Involverment of funding
1St ogencies ot national lovelon 1

Deveicpmant of stondod

3rd ' rpherneetation of e-services

ath | remraerdcopoctytusang

Support (o the communty
Ineroction

5th

Gth | Commrication ond oultrecsch

Connection to refotod Ris in
7th I the ervronmertal hekd
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- Experts Panel- Fva Alonso/Ana Casino

Please, go to www.menti.com and use the code 8923 5011

QUESTION 3

3. In your opinion, which principles followed in DiISSCo
Prepare have been key to its success and should be used in
the transition phase?

1st | Transparency

Inclusiveness &
2nd | coliective effort

Professional
3rd drafting

Simplicity &
4th completeness

5th Flexibility
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- Experts Panel- Fva Alonso/Ana Casino
Please, go to www.menti.com and use the code 8923 5011

QUESTION 4

4. Do you consider the external actors (e.g. other Rls and
National agencies) to be instrumental in the development

of DiISSCo's organisation?

0 0 0 0
Highly Sufficiently Not N/A
(they made (they were Significant
a helpful)
difference)
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- Experts Panel- Fva Alonso/Ana Casino

Please, go to www.menti.com and use the code 8923 5011

QUESTION 5

5. In your opinion, in which areas would you consider
training to be essential to increase skills and competences
of the community staff?

1st | Data management
2nd | Digitization
3rd | Curation
4th | Standardisation

5th | Finances

Technical
6th developments
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Digitisation - part of a larger transformation process

® broad discovery versus on-demand - or both?

KBR, Royal Library of Belgium
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- Jana Hoffmann and Elspeth Haston
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Digitisation - part of a larger transformation process

broad discovery versus on-demand - or both?
linking physical objects to the possibilities of the digital - not forget them

communicate and accept the overhead
explore the possibilities of new revenue streams to meet the overhead

KBR, Royal Library of Belgium



Take home messages...

Standing on the shoulder of giants - We have accomplished a lot already!
Never-Ending story - technology, workflows, user requirements, knowledge
Let’s not forget to implement and consolidate!

Diversity is key - in perspectives, identities, ..., origin

KBR, Royal Library of Belgium
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Benefits of Transnational Acces

TA applications received & funded

4,000
3,500
3,000
2,500
2,000
1,500
1,000

500

SYNTHESYS1 SYNTHESYS2 SYNTHESYS3 SYNTHESYS+
(2004-2009) (2009-2013) (2013-2017) (2019-2023)

m Eligible applications received m Projects funded

workflows or techmques developed and
lemented in response to user demands
ribute to NHM research excellence

¢« SYNTHESYS 1-4: >8,000* recorded modelling
research outputs. diversity
\ freshwater + terrestrial
« >4,600* of which Accepted, Inpresso | | % lem functioning
Published. 1l deposit distribution
S ~curity

AOutputs
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Closing Remarks —Physical Access Kristina Gorman

Challenges

* Limited EU funding available for Rl networks:

= Need to find sustainable models for ensuring transnational access to Rls:
= Stimulating the creation of permanent access programmes at pan-European Rls
= Formalising networks of national Rls providing access
= Opening up national funding programmes
= Reflecting on the role of EU funding — funding priorities, co-funding of access
programmes, making a case for a broad European access programme
= Evolving access models and user requirements — increased remote and virtual access,
broadening of the user base, including less-expert users (eg. industry)

v" Iintegration, under same projects, of different types of research infrastructures, breaking
barriers between networks of similar or complementary Rls

)
= E Commission

DISSCL © o o ) .



— Physical Access Kristina Gorman

Challenges

More digitisation » More knowledge » More demands for access

“Transnational Access”

“Virtual Access”

|
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Digital Infrastructure
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- DiSSCo - Quentin Groom

Standards need effort

o

e Standards development requires international collaboration ?o:...

e Standards take a lot of work to develop ..::.:::

e Standards take a lot of work to maintain ;..‘..'

e Standards adoption is not automatic and take time

Biodiversity
My Information
--CODATA @D?) 4,% Standards

0o

® ¢ ® science council ~ HARE WorldFAIR TDWG
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- DiSSCo - Quentin Groom

Standards give a big return on investment

o
@
e Standards accelerate digitization and research 20....
.o.‘
e Standards future proof work A ]
o® .'
e Standards support innovation @ ..
( ][
e Standards save a lot of time and money!
Biodiversity
...‘ Information
--CODATA @33 W Standards
e g0

® ¢ ® science council ~ HARE WorldFAIR TDWG
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Standards connect data together

e CETAF Stable Specimen identifiers
e People identifiers

e Wikidata - A collaborative database about everything

..:(:::QDATA RDAEEN 1 4”5‘
wremATIONA JEARCH DATA ALLIANCE \p/ 014 p 1R

<& @ & IENCE (
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Standards underpin DiSSCo

e Latimer Core: Collections descriptions and comparisons
® Minimum Information for a Digital Specimen (MIDS)
e International Image Interoperability Framework (I1IF)

® Legal best practices

--:c:Z:ODATA GED §> 4,%
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Standards

e Contribute
e Fund

® Prioritize

... IMMITTEE ON DA
"CODAIA
®q0 INTERN/ I| NAL
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“RCH DATA ALLIANCE WorldFAIR
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Take home messages

Organisation & Human Capacity



- Ana Casino/Eva Alonso

Take-home messages

Training and capacity building

- Training is a mechanism that act transversally, engaging the community, scaling-up and
widening the process of furnishing staff adequate skills, providing bottom-up information on
needs and requirements for improvement.

- A consolidated team of experts at the central Hub is strongly required for ensuring smooth,
rapid and harmonized streamlining of the DiSSCo developments, once the ERIC is formalized.

Funding

- Inadistributed Rl as DiSSCo, multiple sources of funding will be collated while the core
operation will be sustained with governmental financial commitment (min 5 years rounds) and
supported with institutional contributions through the provision of both reliable, updated, and
FAIR data at scale and format needed, and the services built on top.

- The active participation of governmental funding agencies in the construction process of
DiSSCo has been pivotal for first, understanding requirements across countries and secondly,
transmit the need for long-term commitment.
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- Ana Casino/Eva Alonso

Take-home messages

Harmonisation

- The creation, formalization or even the identification of the needs for new or improved
standards have been instrumental for fostering the setting-up of suitable structures that could
allow interoperability, development of common unified certificates, and alignment of
processes and workflows.

- The community has to be aware of the progress done, the maturity achieved, the expertise
gather but also, of the challenges ahead in terms of new skills, capabilities and the way
institutions need to respond to Rl requirements.

Impact

- The exploitation of DiSSCo will create an enormous impact on different societal layer, political,
social and economical. The impact should be measure against what would be the situation
without DiSSCo RI.

- SEl proves the return expected for DiSSCo RI fully operational might be between 7-10 times the
investment made.
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- Ana Casino/Eva Alonso

Take-home messages

Stakeholders’ interaction

- DiSSCo operates in a large, varied and increasingly populated landscape which adds complexity
to understand synergies, detect complementariness and find the correct niches. A different and
more enriching perspective is to analyse the cross-fertilization rather than identifying borders
and specificities.

- Initiatives running at national or regional level can be used as references to be replicated,
scaled-up or customized throughout DiSSCo community to avoid duplication of effortsin a
world with a technology in continuous evolution.

Inclusion

- The criteria of inclusion is instrumental to elude different maturity levels while consolidating a
strong sense of community and build on trust, confidence and engagement.

- National efforts are fundamental to support DiSSCo endeavour but also, can benefit from the
Rl to scale up and operate seamlessly.
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Debate about the statement:

"DISSCo should have digitisation
as Its main priority"
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Impact Scaled
Delivery Knowledge

Accelerate
Collections-to-Impact

Avoid moving from Physical Silos to Digital Silos

Establish clear value chains — information-2-knowledge

As data volume grows so is the need for scaled up knowledge
production operations

Use the combined powers of human and artificial intelligence

Let true demand drive content mobilisation



Ask Me Anything
about DISSCo
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Ask Me Anything

Example questions

Will DISSCo provide money for digitisation?

When will Latimer Core be a standard?

What do | need to do to share my data as Digital Specimens?
How can | add documentation to the DiISSCo Knowledgebase?
Can | use ELVIS for National Access Calls?
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Closure
Handover of DiSSCo’s Construction
Master Plan
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DiSSCo Futures 7-9th February 2023 KBR, Royal Library of Belgium



DiSSCo Futures

Brussels 07-09-02-2023
i ool
museums . ‘&IAF AE nlC :

Garden

Thank you!



