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UK collections community (2019)

* Many very significant UK collections

* Limited coordination among UK collections
e Cf Excellent network of UK observers (e.g., NBN)

* Very diverse governance, strategies & scale
* Limited awareness of European initiatives

e Shared ambition to do more together & a
broad appreciation of ‘digital’

 Strong scientific, environmental & societal
case for cooperation
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* Encouragement from funders (AHRC)



Towards a national (UK) plan

Initial meetings with larger institutions to develop a:common agenda
* Digitisation
* Data use (but diverse priorities)
* Digital infrastructure
e (Other issues parked)

* Recognition of the need for ‘neutral’ coordination

* Alignment of ambitions with European DiSSCo programme

* Prioritising an integrated business case & data on UK collections
* Initial scoping study (c. £200k) by AHRC

* Annual coordination funding c. £150k by AHRC



The UK Distributed System
of Scientific Collections

A partnership of institutions, working
together to harness the digital potential of
their collections

A business case for digitising collections

A plan (blueprint) on how to make this
happen

Evidence on the size, breadth and use of
these collections and associated expertise

Inclusive in every dimension (e.g. size,
geography, collection type)

Aligned with European DiSSCo activities

EMPOWER THE UK
NETWORK OF
COLLECTIONS
THROUGH
DIGITISATION

ENHANCE UK
BIODIVERSITY AND
HUMANITIES
INFORMATION
INFRASTRUCTURE

IMPROVE DATA
QUALITY

DELIVER RELEVANT
DATA




Two UK scoping surveys nov21-an 22) D|SSC®

Collections Survey Digital Readiness Survey
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Anthropology
Botany

Extraterrestrial
Geology
Microorganisms

Digital Readiness Survey

Palaeontology

Zoology Invertebrates
Zoology

Other Geo/Biediversity

The aim of this survey is to gain insight into the national capacity for natural science
collections digitisation. To increase digitisation levels, we must first understand your
. . . . R e w w e e e e priorities, challenges, and current capabilities. The responses from this survey will be
_|TAXONOMY / CLASSIFICATION used to support the wider case of UK Collections digitisation and aid in the creation of

N 5"%% training resources aligned with your needs.

°

S . There are five sections to be completed:

gg [ I e . Organisational information - your organisational data and consent
4 ‘ Digital priorities - how is digitisation prioritised in your institution?
6 Human Biology | | 5 oo 3 0 - 5 - c oo -
I Eeurno | | Current digitisation capabilities - to what extent is your institution digitising its
s Uncategorised . .
i 'gzz;m natural science collections?
12 Prendophyte
" - E:i;‘:fi":;sc.m.mg Data management, access and backup - how accessible is the data on your
14 Myxomycetes)
" o collections and how sustainable is the infrastructure managing this data?
1 Collected on Earth [Metearites |
i C— I | » Future of digitisation - how can your institution be supported to increase its
20 UIBEM
“ o B e ot digital outputs?

Petrolagy lens nd thase formed on Earth as a
2? eclons Loose sediment & 5:‘ ::MINI an h ond
= [Anything that does not it the above
Other lcategaries: slag, metal alloys, hydracarbons,

24 lod etc.

What do UK collections hold and to what What are the current digital capabilities of UK
extent are they already digitised? natural science institutions?



|UK Natural Science Collection: Holders Count: 83 ‘

Distribution of collection-holding institutions ~| | Object count | Digitised object count

137.77M || 47.89M

Digitisation level estimates (hover over '?' for definitions)

UK Collections

* Interactive dashboard
(https://bit.ly/dissco-uk)

* 83 respondents

e Over 137 million specimens

e 59% of these are invertebrates

e 23% specimens have a digital
record, but just 2% research
ready

Object o ified Unspecified Unsp
Quantity preservation stratigraphy  taxonomy



https://bit.ly/dissco-uk

UK Digital
Readiness

* 90 respondents

57% are digitising their natural
science collections

78% need more funding to
prioritise natural science
digitisation

* 13% have a full-time digitiser

e 79% don’t systematically share
their data




DISSCo UK Outputs

Blueprint for national digitisation
programme

DiSSCo UK website

Promotional film

DiSSCo UK Branding guidelines

DiSSCo Training website additions
Digitisation equipment for hub pilots
Global Registry of Scientific Collections

(51 institutional records added /
updated)

[separately by NHM] Economic benefits
of digitised collections

DISSC®

B Genomic data

B Chemical data
aMomhdoglul data

’ﬂ Ceographical data
G’Taxonomic information

B Species Interactions data
ascologk:al data
Ceological data




UK Blueprint

Towards a business case for digitising UK Natural
Science Collections
e Part plan, part promotion

* Meeting the needs of a diverse range of
stakeholders & institutions

* Emphasising science & infrastructure needs E

(reflecting funding) HARNESSING
* Inclusive of all UK natural science collections (life THE POWER OF

& earth, large & small) NATURAL SCIENCE
e Recognises that our plans are in development COLLECTIONS

28 pages with 5 key sections smwemwrrormEs DISSCO

4 case studies from partners



Benefits of UK
NSCs

Why the UK collections are
special & what value does
digitisation unlock

 Scientific benefits

* Policy impacts

* Educational benefits

e Cultural / societal benefits
* Economic benefits

ADVANCING SCIENCE, INNOVATION
AND UK POLICY

Lifelong learning

Managing natural science coliections data
requires skills and competencies that align with
next-generation science standards for all age
groups This applies in both formal educational
settings, such as science curricula, as well as
informal learning opportunities The digital data
and specimens central to DISSCo UK can be
seamlessly incorporated into existing courses
that include topics on evolution, biediversity,
systematics, conservation, climate change and
ecology. Specimen-based data makes science
accessible through the specimen itself, which is
a tangible, place-based, engaging object, as well
as through eggregated specimen data that s

verifiable, relevant, and a logical gateway to

data literacy.

DISSCo UK cannot reach its full potential without

the strong involvement of the citizen science
community. The UK has a long history of amateur
natural scientists, and there are many UK based

citizen science projects already structured around

monitering bied

rsity, such as the biological

recording schemes and digital platforms like iSpot,

iRecord and iNaturalist

Related digital projects will play a key role in
involving the public with DISSCo UK through
volvernent with collections-based
science and databases. Contributions include

SUPPOITIn:

transcription, taking measurements and annotating
features such as flowering stages. UK collections,
both small and large, are in & unique position to
attract volunteers to help with the digitisation

process, providing valuable training that is inclusive

and engages participants from a wide range of ages,
interests and backgrounds.

Growing UK collection capabilities

UK natural <ci

vee collections in recent years have

undergone some rationalisation, with some collections

physically merged. Local collections are vulnarable
10 lack of support due to changes in institutional
priorities Mest local and regional institutions lack a

specialist natural science curator, or share a peripatetic

curator. All involve curaters in & rangé of tasks focused
net only on collections management but also on

visiter engagement, research, item loans, exhibiticns

and more. DISSCo UK is an unparalleled opportunity
10 reinvest in UK collections and the expertise of the

staff tha!

care for them

With collections becoming digital, specimens held
at different sites can be managed online as a single
entity via the national data portal, and searched in
a unified way. Taxonomic expertise can be better
coordinated, improving the resolution and spread
of taxanor

skilis In the UK. The voluntary sector,
with its core of expert amateur naturalists, is an
important repository of taxenomic expertise and
by opening up UK collections digitally, DISSCo UK

has the potential to inspire a new generation of

laxonomists amongst the volunteers who manitor

changes in their local fauna and fora

DiSSCo UK's technolegical innovation will create a
powerful set of tools for UK researchers. While the

state of collections in the UK is not susceptible to a

“quick technological fix", technology
be used to support the huge demand for taxonomic
information created by biediversity loss and global
change, while also addressing the expectation
amongst scientists and the public for information

sources that are both accessible and easy to use.

THE ECONOMIC VALUE OF DIGITISING COLLECTIONS

In 2021, the Natural History Museurn, London, collsboratad with economic consultants Frentier Economics
to explore the economic and societal value of digitising natural science collections. They concluded that
digitisation has the potential to see a tenfold return on investment, creating benefits in excess of £2 billion
over 30 years The report examined the impact of collection data in five sectors: biodiversity conservation,
Invasive species, medicine discovery, agricultural ressarch and development, and mineral exploration.

For more information, see https:{idolorg/10.3897/rlo. 7678844,

BIODIVERSITY CONSERVATION

£0.7en .. £1en

INVASIVE SPECIES

£0.7BN £1-]BN

MEDICINES DISCOVERY

£0.8en . £2.8en

AGRICULTURAL R&D

£20m . £70m

MINERAL EXPLORATION

£0.7en . E£len

Digitisation enhances taxonomic knowledge
which improves detection of threatened species.
Thise

balance in the ecosystem.

nables conservation efforts and maintains

Digitisation enhances taxonomic knowledge
which improves detection of invasive species.
Reducing the frequency of losses from threats
leads to significant economic benefits.

Digitisation can increase the availability of
samples which can be tested for the purposes
of drug discovery

Digitisation can help
improve the understanding of Crop Wild Relatives

he discovery and/for

{CWR) with regards to their genetic traits. This will
benefit breeding of better crops for agriculture.

Digitisation can improve the accuracy of existing
data and provide more geonomics data. This can
accelerate the discovery process and minimise
costs by de-risking it

IS a driver that can



Economic benefits of digitising

Popov D et al. 2021. RIO, https://doi.org/10.3897/rio.7.e78844

Biodiversity conservation

£670m to £1bn

Digitisation enhances taxonomic knowledge which
improves detection of threatened species. This
enables conservation efforts which slow down
decline in threatened species populations
maintaining the ability of ecosystems to deliver vital
services for humankind.

Medicines discove

£750m to £2.8bn

Digitisation can improve accessibility of samples and
consequently the range of samples tested for the
purposes of drug discovery and commercialisation.
The economic value of commercialised drugs for
health is huge so even if digitisation leads to a very
small increase in the rate of drugs discovery the
benefits are very large.

Invasive species
£690m to £1.1bn

Digitisation enhances taxonomic knowledge which
improves detection of invasive species which are
estimated to cost UK economy £2bn a year.
Reducing the frequency of genuine threats leads to
significant economic benefits.

Agricultural R&D
£15m to £68mn (1 crop)

Digitisation can help in the discovery and/or
improve the understanding of Crop Wild Relatives
(CWR) with regards to their genetic traits. This can
enhance breeding of crops which are environmental
friendly, have higher vyields and are disease
resistance.

Mineral exploration
£80m to £400mn

Digitisation can improve the accuracy of existing
data and provide more geonomics data. This can
accelerate the discovery process and minimise costs
by de-risking it (allowing exploration industry to
know when to stop).

Theory of change methodology, five areas of investigation
very conservatively give £2.2bn in benefits



Typical research use cases
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NHM data use metrics: 5m records, 34bn downloads, 600k datasets, 2197 publications (7t Nov. 2022)



DiSSCo UK organisation principles
Hub & spoke model

Three tiers:

e Central Hub

* The coordination point for DiSSCo UK
* Digitizing their collections & supporting regional hubs

* Regional / thematic hubs

* Regional/domain community management
* Digitizing their collections & supporting project partners
* Emerging role for data partners (CryoArks & NBN)

e Collection nodes
* Local / intermittent participants

* Working toward all levels signing the DiSSCo MoU

* Sustained programmes of institutional digitization by KEY
central and regional/thematic hubs Central hub
* Project level digitization with local collections @ recionsi hubs

* National data aggregation, feeding GBIF & DiSSCo @ nodesiotections



Evaluating national data portal technologies:
one size does not fit all
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Living Atlas
Used by NBN
National focus

Life science

Rich functionality

neNatlas@

e e () Welcome - Data Portal x 4+ v
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m] NATURAL
HISTORY
MUSEUM

Data Portal

Explore and download the Museum’s research and
collections data.

Home Dotosets Search Contact About

12.7M records 201datasets 914 authors

Search 5,165,775 of the Museum's 80
million specimens.

e.g. Mollusca e

Specimens Collections Everything

O © @ 00

1901806 1,364 407 970,062 561,859 367,675

Featured datasets

CKAN
Used by NHM

Approaching end of life

Life + Earth
Limited functionality

LI = Welcome | GeoCASe x 4+ v
&« C @& geocase.eu d & » 0 2 3
P Inbox ol Emad & Photos keep [ Trello e Teams

This is GeoCASe 2.0 interface.

Total Records

1,703,551

Number of Institutions

11

GeoCase
Custom development
High maintenance
Earth only
Limited functionality
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GBIF hosted portal
Rich functionality
Low maintenance
Life + Palaeo only

Integrated with GBIF



Life Science Collections via GBIF Hosted Portal

DISSCE®  sout Ewmiom ~  Disscoux  News

PN 2 ]
4 ~ ’ -
* =2UK Collections Portal
" a -
#  Discoyer digitised specimens atural sciences collections:

pecimens from UK nat collections:

Coda Country ity Collectons Mumbar of specimens Specimenn in GBIF

10 million+

Digitised Specimens

Application to site in 2 weeks!
= — D 1 UK Invttutions (mam inactivel

=T D IiT + 10 million + specimens

* Launching soon GBIF.org




Diverse geological collection
types and needs

Ea rth SCIenCe COﬂSIderatIOﬂS * Cores, fossils, rocks,

minerals, meteorites, ocean
bottom deposits, crystals &
gems

/ = No complete solution available
GeoCASE Portal is closest

Poor understanding of all our

Quick search... L ‘ v Y ;" *_ 3 Communlty needS

e’ 9
R . L L . R .
b 2 €A
= P o RO .
: LR ESEN b’

Total Records Number of Institutions OutSIde the CO”eCt|OnS

Even less understanding of users

1,703,551 ,
community

Working closely with BGS
Business analyst to report

Aiming to make

recommendations Q1 of ‘23
FOSSILS MINERALS METEORITES




UK institutions in the Global Registry of
cientific Collections (GRSciColl

Global Registry of Scientific
Collections

ABOUT INSTITUTIONS COLLECTIONS

Calcinus tub (Linnaeus, 1767) by Corbari L
d'Histoire nat |

under 3Y-SA 4.0

This global registry of scientific collections builds on a
comprehensive, community-curated clearing house of collections
information initially developed by the Consortium of the Barcode of
Life (CBOL).

The collections registry includes data on institutions, collections and
associated staff members and spans all scientific disciplines,
including earth and space sciences, anthropology, archaeology,
biology and biomedicine, as well as applied fields like agriculture,

Global Registry of Scientific
Collections

ABOUT INSTITUTIONS COLLECTIONS

Institutions

Institution refers to any institution or organization that owns and
manages scientific collections. This includes herbaria, museums,
zoos, botanical gardens, biobanks, among others. An institution
may contain multiple collections, in which case those should be
entered individually under Institutional/Project Collections and
linked back to the parent institution.

Q

8,178 RESULTS SUGGEST A NEW INSTITUTION

Code Name City/Town State/Province Country
Santiago de
ELE University ISA los Santiago Dominica
Caballeros
Crested Butte Crested United
reste
CBBG Botanic Rutte Colorado States of

Global Registry of Scientific
Collections

ABOUT INSTITUTIONS COLLECTIONS

Collections

Institutional Collections are those that have been formally
accessioned into an institution and receive some level of
institutional support.

Project Collections are those collected by a researcher associated
with an institution that may have not been formally accessioned
into its collections. Project Collections may eventually become
part of the Institutional Collections or remain under the
management and control of the individual researchers.

Personal Collections are under the control of an individual
researcher and are not formally associated with or accessioned
into an institution. They may be the personal property of a private
collector or otherwise orphaned.

6,727 RESULTS SUGGEST A NEW COLLECTION
Code Name Accession status Status

DiSSCo UK Is helping to coordinate improvement of GRSciColl entries for the UK



3D requirements:
a UK MorphoSource node?

e Potential for a national resource
alongside life & earth data portals

* NHM London has very substantial 3D
collections - (Phenome10k)

* NSF/BBSRC joint Eol to develop a
Morphosource node

e Potential to become DiSSCo UK node




Three emerging lines of funding...

1. Data repositories & community development (current)
e c. 150k annually (AHRC, iDAH programme)
* DiSSCo UK community activities
e Associated data repository development

2. National digitisation funding (anticipated)
 Starting from 2023 (c. tens of millions)
* Funds content (data) creation, via hubs & nodes, feeding the repositories
* Capacity building and demand led digitization projects at DiSSCo UK nodes

3. New biodiversity institute (proposed)
* In discussion with government, focused on data assimilation & exploitation
* Working across UKRI agencies, integrating big data & Al/ML, genetics

* A possible coordination point for DiSSCo UK? Arts and
Humanities
Research Council




DISSC®
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Recent UK research centres...
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Tamsin Edwards

standards for artificial
intelligence launches in

the UK

The Al Standards Hub will bring
together expertise, encourage
discussion, and foster
collaboration to shape

We bel'eve data SCIeI’lCG and artifIClal international standards for
. o ‘ artificial intelligence
intelligence/will change the world.
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Latest news and features

S Wednesday 12 Oct 2022

Learn more l Learn, Explore and Participate

Alan Turing Institute Francis Crick Institute
Data Science and Al Biomedical research
c. 400 networked researchers across UK c. 1500 staff






