Lecture &
Digital biological collections

PBIO 161 Biological collections

Jere Kahanpaa & Kari Lahti (Luomus)




Basic plan of the lecture

 Creating digital data from biological collections (Jere)
— motivation

- methods
e Acquiring specimen data (Jere)
* Distributing data (Kari)

* Finnish Biodiversity Information Facility
* Legal issues: licenses, restrictions (Nagoya Protocol etc)



Definitions

* Digital data

* |n practice data converted to a binary, computer-
accessible format

e Data != meaningful content
* Digitization (digitointi)
e Converting into digital data

* Often, but not always, means imaging (or otherwise
recording) a specimen in our context

* Digitalization (digitalisaatio)
* Increasing digitization & use of digital data




Why do we digitize natural history
collections?

* research infrastrucure
* access to data
* analysis
* backup/security

* public relations




Physical specimens

http://mus.utu.fi/ZMAA.TYPE0QO4

cotype Meliturgula braunsi Friese,
1903

Capland
Willqumo

24 1] 190

by U. of Turku


http://mus.utu.fi/ZMAA.TYPE004

http://mus.utu.fi/ZMAA.TYPE004 s

Collection: Type specimen collections of Abo

Akademi

Datasets: Coll. Forsius

Notes: Collected after the description by
the type collector from the type
location

Specimen Abo Akademi/Coll. Forsius/XVIII.7.

location: APIDAE

Collecting event (gathering)

Leg: Brauns, J.
Start date: 25.11.1905

Verbatim leg Dr. Brauns

from orginal

source:

Lat (N): -33.287796
Lon (E): 23.489593

Coordinate WGS84 and ETRS89, decimal

Created by Hopkins, Tapani on 2017-12-19

Edited by Teras, Anssi on 2019-03-05

Current owner is Zoological Museum, Biodiversity Unit, University
of Turku
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Field notes, ma
other papers




Experimental data

* Sonograms
* Chromosome slide preparations

(By) Josef Reischig CC-BY-SA 3.0



Other items digitized in natural history
collections

* Chemical data: DNA

* Collection-level data

* Collection maintenance: loans, donations etc.
* Metadata

* Observations

* Literature



Methods and tools

Profile computed tomographic scan of
the Haidomyrmex scimitarus holotype.
specimen AMNH-BUFB80 by Phillip
Barden, Creative Commons Attribution
4.0 International



https://en.wikipedia.org/wiki/en:Creative_Commons
https://creativecommons.org/licenses/by/4.0/deed.en

Imaging: 2D

* Fast
* Cheap

e Can handle many types of
material

* Limits on quality

http://plants.jstor.org/stable/10.5555/al.ap.visual.ma-ajb04-d-0812



http://plants.jstor.org/stable/10.5555/al.ap.visual.ma-ajb04-d-0812




Specimen Images
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Imaging: 2D

* Coll. Seppo Karhula aquired &
documented @ Luomus




Imaging: 2D stacking

(By) Muhammad Mahdi Karim CC-BY-SA 3.0



Canon 5Dsr

DLSR camera

Motor cable

Rail driver

Input 12V DC




Imaging: 3D surface 5
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Imaging:
3D internal
(microCT)




Verbatim leg Dr. Brauns
from orginal
source:
Lat (N): -33.287796
Lon (E): 23.489593
Coordinate WGS84 and ETRS89, decimal
system: degrees
Verbatim Capland Willowmor
locality from
label or other
original ‘
source: +
Country: South Africa =
Biogeographical The Cape Provinces
province: N
Administrative Eastern Cape ) ‘
province: “cape.
Verbatimdate 2511 1905
from original Cane Tawn
source: @
Municipality: Sarah Baartman District

Municipality
Locality Willowmore
hames:

X
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Leaflet | OpenStreetMap



http://id.luomus.fi/lHA.H0769110
Orchis curvifolia F. Nyl. 1844
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How much data is enough data?

* Minimum Information about a Digital Specimen MIDS

MIDS level |Record extent |Purpose

1 Basic A basic record of specimen information.

2 Regular Key information fields that have been agreed over time as
essential for most scientific purposes.

3 Extended Other data present or information known about the
specimen, including links to third-party sources.

0 Bare A bare or skeletal record making the association between
(Note) an identifier of a physical specimen and its digital

representation, allowing for unambiguous attachment of all
other information.




Book-keeping: keeping the digital and the physical
together



Keeping track of
specimens
& digital data

* Which specimen was used for the
illustrations in a species description?

* What specimens did Dr. Krivosheina
examine in 2004 at Luomus?

Download high-res image (2MB)  Download full-size image

Fig. 3. Cryptonom

e barbada sp. nov. Stereoscope images. A. entire specimen, dorsal view; B. entire
specimen, ventral view; C. anterior region, dorsal view; D. anterior region, ventral view; E. anterior region
lateral view; F. mid-body region, dorsal view; G. anterior region, dorsal view, H. Left side of mid-body
region, ventral view; |. Branchia; J. entire specimen, lateral view. Scales bar =1 mm. apl. anterior

prostomial lobe; ca. caruncle; dm. dorsal mound; la. lateral antenna; ma. median antenna; pa. palp; ppl

posterior prostomial lobe



Berbarium of
Br. Anthony L. Stwinehart

Unigue identifiers ASHY QO Fumiy snrcncens
Taxon: Andrﬁbi‘ne‘c;a.l glaucophylila
Notes:

Yost Bog, Sec. 22, T38N, RS8E,
Lagrange County, Indiana, USA.

* Solves several problems:
» Referring to a particular sample in text (e

. Linking related data legit: Anthony L. Swinehart Date: SEPT 5, 1999

determinavit: A.L.S.

 Stable = unique & understandable

’ ll":l:l". lJ[";],. ';.'\']'. \- (‘ - ) ) ()a -~
! L "(,)--o l‘)_ ,-')‘
GUYANA: Region 9
Kanuku Mts., Nappi Creek
500" -1000"
A(’nozoJ-N 8934.2'W 60126200 N3 WNSN
21 Feb - 10 Mar 1999 LRI
L LU

leg. S. Fratello, R. Hanner,

S. Hendricks, R. Williams. LI RN LI

L.1378255




Stable identifiers

e Still in flux globally

* See DOI 10.1371/journal.pbio.2001414 : McMurry: ”Identifiers for the 21st
century: How to design, provision, and reuse persistent identifiers to
maximize utility and impact of life science data”

e CETAF Stable Identifiers
* URIs: Look like web addresses: http://id.luomus.fi/GV.45118

e Alternatives

* LSID - Life Science Identifiers
* urn:lsid:ncbi.nlm.nih.gov:pubmed:12571434

e DOI (Digital Object Identifier)
* 10.1145/2783446.2783605



http://id.luomus.fi/GV.45118

The one thing to remember from this part!

Make your work —in collections and
elsewhere — reproducible:

use stable identifiers



Basic plan of the lecture

* Part 2: Finding & acquiring collection specimen data
* Caveats concerning specimen data
* GBIF in more detail
e (Data formats)



The spatial
distribution of
records from
different sources.
A) museums, B)
literature, C)
ringing, D) atlas,
and E) website trip 3
reports.

Galliformes

Boakes et al. 2010 Distorted
Views of Biodiversity: Spatial
and Temporal Bias in
Species Occurrence Data



Boakes et al. 2010 Distorted Views of Biodiversity: Spatial and
Temporal Bias in Species Occurrence Data

* By coIIatin% a large historical database of ~170,000 records of species in the avian
order Galliformes, dating back over two centuries and covering Europe and
Asia, we investigate patterns of spatial and temporal bias in five sources of
species distribution data: museum collections, scientific literature, ringing
records, ornithological atlases, and website reports from “citizen scientists.”
Museum data were found to provide the most comprehensive historical
coverage of species' ranges but often proved extremely time-intensive to
collect. Literature records have increased in their number and coverage through
time, whereas ringing, atlas, and website data are almost exclusively restricted to
the last few decades. Geographically, our data were biased towards Western
Europe and Southeast Asia. Museums were the only data source to provide
reasonably even spatial coverage across the entire study region. In the last three
decades, literature data have become increasingly focussed towards threatened
species and protected areas, and currently no source is providing reliable baseline
information—a role once filled by museum collections.



Is there bias in this study on bias?

o - p— m.-#,,:ﬁ?tp.
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The spatial distribution of
records from different
sources.

A) museums, B)
literature, C) ringing, D)
atlas, and E) website trip
reports.




Morphological/gene data (global)

* DNA

e BOLD — best traceability back to specimens (v4.boldsystems.org/)

* Genbank/European Nucleotide Archive — large, but has quality issues
(www.ebi.ac.uk/ena)

* Character libraries:
* Morphobank morphobank.org/

* 2D/3D image/model libraries:

e very scattered


http://v4.boldsystems.org/
https://www.ebi.ac.uk/ena
https://morphobank.org/

Collection sample data sources: global

4( Get data Share Tools Inside GBIF

GBIF | Global Biodiversity Information Facility

- GBIF (portal) E.reg.and gzpzn taccess to
* Original focused Oy =
mOStly on occurences OCCURRENCES SPECIES DATASETS PUBLISHERS RESOURCES
from observations
PY SpeCIES WHAT ISGBIF?  ABOUT GBIF FINLAND
* Curated datasets
° Other data bases Occurrence records Datasets Publishing institutions Species
« iobis.org/ (global 1023 200 498 40 696 1264 '

marine biodiv.)

* Many others by field
or region: CSIRO, India
Biodiversity Portal


http://iobis.org/

GBIF

Advanced

License
Scientific name
Basis of record
Location

Year

Month

Dataset
Country or area
Issues and flags
Media type
Publisher
Institution code
Collection code
Catalog number

Type status

Basis of record

Observation
Machine observation
Human observation
Material sample
Literature

Preserved specimen
Fossil specimen
Living specimen
Unknown

21 737 696
11 004 946
805 370753
554 308
234 405
149 053 992
10 053 234
1409 721
24 079 355



Availability of coordinates and country for specimens
150 -

G B | F Precision

Unknown

. Country only
. Georeferenced

—

o

(@)
1

(4]
(@]
1

Number of occurrences (in millions)

0 o
2008 2010 2012 2014 2016 2018
Date






Laji.fi country:”South Africa”




The one thing to remember from this part!

All data is biased, some
data is just wrong






Almost certainly out of time here, so
everything past this slide will be skipped
©






for institutes?
for nature?

BRUSSI8F pare for future research needs
today?
Who owns the data (or the specimen)?



Finding digital collection (etc) data

o choose your requirements
before searching

e primary & non-primary
(aggregator) sources

o collection data is verifiable

o existing vs. digi on demand




Data formats: occurence data

« Comma-separated values (CSV)
* Excel files (.xls/.xIsx)
* Darwin Core



Simple Darwin Core

46
47
48
49
50
51
52
53
54
55
56
57

A
Unit.UnitID

http://tun.fi/MY.452398
http://tun.fi/MY.452932
http://tun.fi/MY.460127
http://tun.fi/MY.460130
http://tun.fi/MY.460133
http://tun.fi/MY.460136
http://tun.fi/MY.460140
http://tun.fi/MY.460144
http://tun.fi/MY.460148
http://tun.fi/MY.460152
http://tun.fi/MY.460156
http://tun.fi/MY.460160

CF

Gathering.
Municipality
Verbatim

Silvaplana
Parainen
KolatselkAx
Kuusamo
EnontekiAq]
Enontekis
Muonio
Utsjoki
Enontekis
Espoo
Vihti

CG CH CI
Gathering. Gathering. Gathering. t
BioProvinceVer ProvinceV LocalityVerbatim
batim erbatim

Murmansk Kuzomen
GraubA%nden

Lofsdal
Karelian Republic
Juuma, PetAxjikkAqpuro
between Vittanki and Mukkav
between Naimakka and Vittar
on the way to Olostunturi

Varsinais-Suomi

Koillismaa
EnontekiAfln Lappi
EnontekiAqln Lappi
KittilAxn Lappi

Inarin Lappi MantojAxrvi
EnontekiA9n Lappi KilpisjAxrvitrakten
Uusimaa

Varsinais-Suomi PArivAqIAX



Darwin Core

e http://rs.tdwg.org/dwc/

<dcterms:Location>
<dwc:locationID>http://guid.mvz.org/sites/arg/127</dwc:locationI|D>
<dwc:country>Argentina</dwc:country>
<dwc:countryCode>AR</dwc:countryCode>
<dwc:stateProvince>Neuquén</dwc:stateProvince>
<dwc:locality>Valle Limay, Estancia Rincon Grande, 48 ha area with centroid at this point</dwc:locality>
<dwc:decimallatitude>-40.97467</dwc:decimallLatitude>
<dwc:decimalLongitude>-71.0734</dwc:decimallLongitude>
<dwc:geodeticDatum>WGS84</dwc:geodeticDatum>
<dwc:coordinateUncertaintylnMeters>200</dwc:coordinateUncertaintylnMeters>

</dcterms:Location>



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

Issues with specimen data

* Always know your original source!

* Occurence data is extremely biased
* Work with uniform(cough cough) subsets
* Normalize as far as possible

* Big data is full of small mistakes



CETAF Stable identifiers

* Examples
e http://id.luomus.fi/GV.45118
e http://mus.utu.fi/ZMAA.TYPEOO1

* Museum fur Naturkunde Berlin:
 object at http://coll. mfn-berlin.org/u/ZMB_123
e rdf at http://coll. mfn-berlin.org/u/ZMB_123.rdf
* json at http://coll.mfn-berlin.org/u/ZMB_123.json
e xml at http://coll. mfn-berlin.org/u/ZMB_123.xm|
* html at http://coll.mfn-berlin.org/u/ZMB_123.html



http://id.luomus.fi/GV.45118
http://mus.utu.fi/ZMAA.TYPE001

Number of occurrences per day of year
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IPS-161 BIOLOGICAL COLLECTIONS

LUOMUS

Wed 24.vii.
Lecture 8 - Jere Kahanpaa/ digitization team & Kari Lahti

Documentation, databases (including KOTKA etc.) + DIGITALIZATION + OPEN data (FinBIF, GBIF)

+ biodiversity-informatics
- citing specimens by unique identifiers

Kari LAHTI 24.8.2022

kari.lahti@helsinki.fi



LUOMUS

FINBIF — Finnish Biodiversity Information Facility
- National Infrastructure of Species Information -

LAJI.FIl

SUOMEN LAJITIETOKESKUS
FINLANDS ARTDATACENTER
FINNISH BIODIVERSITY INFO FACILITY

SPECIES.FI

Kari LAHTI 24.8.2022

kari.lahti@helsinki.fi

Suomen Lajitietokeskus

Suomen Lajitietokeskus keraa ja yhdistaa suomalaisen lajitiedon yhtenaiseksi ja avoimeksi kokonaisuudeksi. Laji.fi:ssa voit tutustua
lajeihin ja niiden esiintymiseen, selata havaintoja suomalaisista lajitietokannoista seka pitaa kirjaa omista luontohavainnoistasi

%X
27T

Tutustu lajeihin

Selaa havaintoja Vihko

LAJIL.FI

SUOMEN LAJITIETOKESKUS
FINLANDS ARTDATACENTER
FINNISH BIODIVERSITY INFO FACILITY

30:487 583

havaintoa

¥

o

Havainnot

¢

Selaa havaintoja

177

aineistoa

limoita havaintosi

Ajankohtaista

Ajanlaskun ajan rajuin
aurinkomyrsky paikannettiin

Huolto- ja péivityskatko 8.00-

harlekiinileppapirkko yrittaa
Suomen valtausta &
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FinBIF

Citizen Science

onnecting BD information -

Education
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OPEN DATA

RESTRICTED-USE DATA
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FinBIF — From Chaos towards Harmony
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SUOMEN LAJITIETOKESKUS
FINLANDS ARTDATACENTER
FFFFFFFFFFFFFFFFFFFFFFFFFFFFF

FinBIF — From Chaos towards Harmony

LUOMUS

Natural Science
Collections

LUOMUS

LUONNONTIETEELLINEN KESKUSMUSEO

TURUN YLIOPISTO | Biodiversitectti N ORISTS
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MUSEO
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LAJL.FI

SUOMEN LAJITIETOKESKUS
FINLANDS ARTDATACENTER
FINNISH BIODIVERSITY INFO FACILITY

FinBIF — Data sharing and usage

LUOMUS

publicauthorities.laji.fi

LAJL.FI =

34042263 0sumaa 35831 lajista e

Lataa tiedostona

Kaikki havainnot Suomen havainnot (beta)

Luettelo Kartta Kuvat Laj

£ Valitse sarakkeet

La, Madr

harmaapéitikka — Picus canus % 1
laulujoutsen — Cygnus cygnus % 6
korppi — Corvus corax® 2
pyy — Tetrastes bonasia® 2
tikli — Carduelis carduelis® 2
pyrstdtiainen — Aegithalos caudatus® 8
kiipytikka — Dendrocopos major® 2

lehtopolls — Strix aluco® &

RESTRICTED-USE

DATA WAREHOUSE

LAJIL.FI

LAJI.FI

DATA-WAREHOUSE
~_

OPEN

Suomen
Lajitietokeskus

Suomen Lajitietokeskus kera ja yhdistaa
suomalaisen lajitiedon yhteniseksi ja avoimeksi
kokonaisuudeksi. Laji.fi:ssa voit tutustua lajeihin ja
niiden esiintymiseen, selata havaintoja suomalaisista
lajitietokannoista seka pit44 kirjaa omista =
luontohavainnoistasi.
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LUOMUS

LAJL.FI

SUOMEN LAJITIETOKESKUS
FINLANDS ARTDATACENTER
FINNISH BIODIVERSITY INFO FACILITY

FinBIF — The usage of restricted-use data
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authorities
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LAJL.FI

SUOMEN LAJITIETOKESKUS

R FinBIF — The usage of restricted-use data

LUOMUS

RESTRICTED DATA REQUEST SERVICE

Open Data

LAJI.FI Aineistopyynnét kari.lahti@helsinki.fi £

Tervetuloa aineistopyyntdjen hallintajarjestelmaan

Kannassa ei ole pyyntoja.

REQUESTER

Private data
- restricted use -

Research data
- embargo -

LAJL.FI  Aineistopyynnst kari.lahti@helsinki.fi £

Tervetuloa aineistopyyntdjen hallintajarjestelmaan

Aineistopyyrlff®
Tarkastele aineistopyynno| B Lo JliTa se IQktelosta
Naytakerralla. 100 v “TvIG

201, 11 | el i 0
2 pyl jal om 0
07.03.2017 13 pyhatestaaja@gmail.com 320

»

07.03.2017 12:52 pyhatestaaja@gmail.com 320
06.03.2017 11:58 pyhatestaaja@gmail.com 320
06.03.2017 10:41 pyhatestaaja@gmail.com 4622
04.03.2017 04:25 pyhatestaaja@gmail.com 0

http://schreibaby-zephyr.deviantart.com/art/Entomologist-Kitaro-221196716 https://s-media-cache-ak0.pinimg.com/564x/2c/ec/30/2cec3023b71a55109838d3c92c932abe.jpg >



LAJIL.FI

SUOMEN AT TOKES KU S OPEN DATA - FAIR DATA!

72,
-
Z FINNISH BIODIVERSITY INFO FACILITY
@
3 FAIR principles as a “pressure test”

Published 2016*
Adopted widely

e EC European Open Science Cloud (EOSC) ”As Open as Possible, as Closed as Necessary”
* Horizon 2020

* Tu rning FAIR into realitv (EUROPA>Publications Office of the EU>Publication detail> Turning FAIR into reality)

Aim is to make the data:
* Findable

e Accessible

* Interoperable
* Re-usable

The elements of the FAIR Principles are related, but independent and separable.
The Principles assist discovery and reuse by third-parties.
The barrier-to-entry is maintained as low as possible.

The Principles function in any combination and incrementally increase degrees of ‘FAIRness’.

HwNh e

*https://www.nature.com/articles/sdata201618, https://www.go-fair.org/fair-principles/

11



LUOMUS

FAIR & Finnish Biodiversity Information Facility

LAJIL.FI

SUOMEN LAJITIETOKESKUS
FINLANDS ARTDATACENTER
FINNISH BIODIVERSITY INFO FACILITY

TEST results of FinBIF (self assessment) 333 =maxscore

Findable

1. Persistent identifier, PID

2. Rich metadata

3. Registered in a searchable resource

4. PID is specified at the metadata
Accessible

1. Data should be retrievable by identifier according to principle “As Open as Possible, as Closed as Necessary”
2. Protocol is open, free, and universally implementable

3. Registration and authorisation supported, where necessary

4. Metadata still available even when the data is no longer available.

Interoperable
1. Data use a formal, accessible, shared, and broadly applicable language for knowledge representation.
2. Data use vocabularies that follow FAIR principles.
3. Data include qualified references to other data

Re-usable
1. Meta(data) have a plurality of accurate and relevant attributes.
2. Data are released with a clear and accessible data usage license.
3. Data are associated with their provenance.
4. Data meet domain-relevant community standards

¥¥

*¥x¥

* ¥

¥ ¥
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R FinBIF — Unique PIDs, Unique Peristent Identifiers

Unique PIDs

FinBIF uses a persistent HTTP-URI identifier for all types of real-life and digital objects (specimens, occurrences,
taxa, metadata, persons, organisations, information systems, etc.), as recommended by the World Wide Web
Consortium (Best practices for publishing linked data; https://www.w3.org/TR/Id-bp/).

The identifier takes the user to an ID redirect service, which redirects the user to a page that shows information
about the object in human-readable format. For example, specimen identifiers redirect to information about
the specimen and taxon identifiers to a page describing the taxon.

The redirect service can also provide machine-readable data about the object, if the user (client software)
requests that using Accept headers.

If partner organisations do not provide HTTP-URI identifiers for their occurrences, FinBIF will use the persistent
internal IDs of the data source to generate globally unique URI identifiers.

DOI (Digital Object Identifier) identifiers for data downloads and dataset metadata will be created in the near
future. (https://www.doi.org/driven_by doi/DOI Marketing Brochure.pdf).
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LUOMUS

LAJI.FI pa svenska in English Aineistot
Lataus koostuu seuraavista aineistoista joille on méaaritelty kayttooikeuslisenssi:
Tiedostolataus http//tu n ﬂ/H BE.5167 Kuopio Natural History Museum - KUO Putkilokasvikokoelmat (KUO) - http://tun.fi/HR.430 [metadata]
Creative Commons Nimea

Latauspaiva: 26.8.2020 Lisatietoja tdmén aineiston kaytosta antaa outi.vainio@kuopio.fi
Osumien lkm: 965 LajiGIS: Lajin seurantakohteet - http://tun.fi/HR.3553 [metadata]
Raiaukset: Creative Commons Nimea

) . Lisatietoja taman aineiston kdytosta antaa lajigis@metsa.fi

Kohde (laji): Orchidaceae (MX.40029) Luomus - Hatikka.fin havainnot - http://tun.fi/HR 447 [metadatal

Eliomaakunta: Ahvenanmaa (A) Creative Commons Nimeé

Lataus tietovarastoon, paivana tai ennen: 2020-08-26 Lisétietoja taman aineiston kaytosta antaa info@laji.fi

Luomus - Putkilokasvikokoelmat - http://tun.fi/HR.169 [metadata]
.. . Creative Commons Nimed
V||ttausohje Lisatietoja taman aineiston kaytosta antaa henry.vare@helsinki.fi

Voit viitata tdhan lataukseen seuraavasti:

| Suomen Lajtietokeskus/FinBIF. http://tun.fi/HBF.5167 (haettu 26.8.2020). | Lataa tiedosto

Jos kaytat vain osaa aineistoista, on suositeltavaa, etté viittaat vain niihin aineistoihin. Latauksen osajoukkoon voi Lataamalla tiedoston sitoudut noudattamaan ylla mainittuja kayttoikeuslisensseja. Lisenssit Ioytyvat myds
viitata seuraavasti (poista kdyttamé&ton aineisto): latauksen readme.txt tiedostosta.

‘ Suomen Lajitietokeskus/FinBIF. http://tun.fi/HBF.5167, http://tun.fi/HR.447, http://tun.fi/HR.169, http://tun.fi/HR.2

Viitataksesi latauksen yksittaiseen riviin voit kdyttdaa [Document.DocumentID]-kenttas, esimerkiksi: :2::] I HBF.5167.zip (0.1 Mt)
TSV

‘ Suomen Lajitietokeskus/FinBIF. http://tun.fi/EXMP.1234, http://some.org/9876 (haettu 26.8.2020). ‘ Tiedoston vienti Exceliin  Tiedoston vienti ArcGIS -paikkatieto-ohjelmaan
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Kotka CMS — collection management system

Kotka CMS

Kotka is one of the two primary data management systems of FinBIF

Kotka applies simple and pragmatic approaches. This has helped it grow into a nationally used system.

The aim is to improve collection management efficiency by providing practical tools.

Kotka emphasises the quantity of digitised specimens over completeness of the data. It harmonises practices by bringing

all types of collections under one system; the types currently covered include zoological, botanical, mycological and
palaeontological museum collections, tissue and DNA samples, and botanic garden and microbial living collections.

Kotka stores data mostly in a denormalised free text format using a triplestore and a simple hierarchical data model. This
allows greater flexibility of use and faster development compared to a normalized relational database.

Kotka does some data validation, but quality control is seen as a continuous process and is mostly done after the data
have been recorded into the system.

Kotka is a web application. Data can be entered, edited, searched and exported through a browser-based user interface
(Ul). However, most users prefer to enter new data in customizable MS-Excel templates, which support the hierarchical
data model, and upload these to Kotka. Batch updates can also be done using Excel.

Kotka stores all revisions of the data to avoid any data loss due to technical or human error.

Kotka supports designing and printing specimen labels (Heikkinen et al. 2019b), annotations by external users, and
handling accessions, loan transactions, and the Nagoya protocol (Kuusijarvi et al. 2019).
https://biss.pensoft.net/article/37181/list/19/
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LUOMUS

Decision making > BWil L T
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T | dvanced search

o Land use practices and planning L i =y gt —

Home ~ Nature - Species RELATED TOPICS

o Nature Conservation, species ol [WABSSE " Speciesinthe EU Habitats and Bird Directives el

> Threatened species

> Species in the EU —

N " CURRENT
' 1 ' I 9 S EEbiaC ansats RELATED LINKS
p O e C I O e a a O o S < | J Directives The European Environment Agency (EEA) has published a new report on the state of nature in the
4

EU. Ministry of the
> Species monitoring

Environment

. . > 3o . | | Protection of species
o EU and National Reporting t Pinkka

Pad Svenska
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Linjalaskentalomake ot~ N_ D Species learning environment

o Invasive Alien Species; early warning <
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é:\ LAJI.FI Havainnot Vieraslajit ~ Vihko Foorumi

Vieraslajit

Varhaisvaroitusjarjestelma

VNSO A
Re s e a rc h | Y 7 N 1+ o F Haitallisten vieraslajien (EU-luettelo) havainnoista tulee varhaisvaroitusjari in aina iimoitus (kaikista Lajitietietokeskukseen litettyjen
A § " % /

jérjestelmistd) ja siit4 lshetetdsn i halytys iteits varten. Vi iset vastaavat myds tietojen
littimisestd EUmn vaati isesti EASIN-palvel

kirjataan Lajitit i i ljen Vihko-palvelun vi jien torjunta jt imien tiedot
tallennetaan nimell ja toimia voidaan hakea niiden vaikuttavuuden arvioimiseksi ja raportointia varten.

o Species surveys and censuses Wil e e i i e

ja kehitys ja sylien hallinta) rakentunut varhaisvaroitusjérj 5 ota EUm
edellyttss j2 ioilta koskien EU:n luettelossa olevia haitallisia vieraslajeja (EU 2016/1141).
z 2 % 55 ~ Lajit Havaintoa Yksilsd Vanhin  Uusin Halytys tehty
C I . t C h . d . t 4 § '\\b f : karheaviuhkalehti (Cabomba carolinians) ®
O I m a e a nge I n I Ca |0 n S o 4 ﬁ&, ) ji i (Lysichiton =] 237 10.05.2005  18.09.2016 [

vARED =W

afrikanvesihanta (Lagarosiphon major) @
kellusvesihyasintti (Eichhornia crassipes) @

Education Suomen lajien uhanalaisu (EEEE—"=

purppurakudzu (Pueraria montana var. lobats) @

lauttarusolehti (Ludwigia grandifiors) &
loikorusolehti (Ludwigia peploides) @
S h | _ S H H d t H f : t H d raastotatar (Persicaria perfoliats) @
O SCNhOOols pecies iaentirication an esians (Gt il ®
. . . inahelmikki (Parthenium hysterophorus) @
d I g Ita I h e r b a rl a L rsianjattiputki (Heracleum persicurm) @ 04081871 17.07.2016 [
janjéttiputki ( 01092005 13.08.2016 [
(

o University — Learning environment

rohmutokko (Perccottus glenii) @
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Challenges encountered with database and data

1. Biggest challenge is to convince data owners to share their data especially as Open Data

The diverse use of different taxonomies, taxonomic backbones and scientific names in defining the
same taxon concepts creates a huge challenge, which we are trying to tackle by applying Linked Data
principles with taxon concept URI-identifiers. Harmonising the used taxonomies to be linked or
redefined with the national taxonomy of FinBIF is the ultimate national goal. Nordic-Baltic pilot to link
the regional taxonomies is under way through NelC led project DeepDive.

3. Endless need to provide tools to assist users in the process of sharing their data and using FinBIF data
(Excel imports-exports, E-forms, GIS-application support, APl interfaces...). Data is stored in such a huge
variety of forms — standards enormously needed.

4. Data flow issues from a content standpoint are mainly concerning how to deal with the data quality,
how to handle data sensitivity, how to manage scientific research data to allow enough time for
analysing and publishing and at the same time share the e.g. raw species occurrence data asap for

needed use (land use planning and practices, EIA etc.)
5. Data policies are often institutional and quite often protect the institution’s internal potential benefits

instead of supporting open data. Licencing, sensitive information and use-restrictions are most difficult
issues to solve when designing the data policy. To cover the legal aspects is another challenge.
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