Digitization of biodiversity
In Russia

for conservation purposes

Dr. Alexey P. Seregin,
Herbarium Curator, Moscow State University

24t Pacific Science Congress, Shantou, China
November 20 — 24, 2025

23



Understanding JWST Data 7
Working with JWST data

File Conventio d Data Preducts

JWST data files and data products

Search Tools

{'service':'Mast.Caom.Cone'
‘params’:{'ra':254.28746,
'dec':-4.09933,
'radius®:0.2},
'format':'json’,
‘pagesize':2000,
‘removenullcolumns':True,
'timeout':30,

Q, SEARCH

Pipeline Docume; =
JWST's data reduction pipeline

MAST Portal MAST APl exo.MAST
Search multiple missions using target Tools for programmatically querying the Find MAST data for known planets, objects
J3 flencautapwii: Monck % @ Kapra c oBnactamm n ropogamnX 3 Lloydia oxycarpain Floraof Chi X @) JWST X @ STScl| Mikulski Archive for Spas X + names or coordinates. MAST Portal of interest, or TESS TCE's.
c O B nttpsy/fmaststsciedu/portal/Mashup/Clients/Mast/Portal.html

Select a collection... and enter target: Documentation

MAST Observations by Object Name or RA/Dec |v Search &%

5B @il Qs TR ar [z Show Examples... Random Search Advanced Search JWST User Documentation (JDox) @ JWST Pipeline Documentation =7 JWST Archive Manual 7
— MAST Observations by Observation ID
‘ || MAST Observations by Proposal ID Portal User Guide | Leave Feedback | About Th @
"~ All Virtual Observatory Collections

Supplemental Links

JWST @ NASA 7 JNST @ ESA? JWST @ CSA 7

Hubble Source Catalog (HSCv3)
Hubble Source Catalog (HSCv2)
Hubble Source Catalog Spectra

Home Page

Hubble Spectroscopic Legacy Archive
MAST Catalogs

MAST WFC3 PSF
WFPC2 PSF

The MAST F Observations in a DOI

<i Archive for Space Telescopes

f astronomical datasets all in one
place. Use f JWST Inrument Keywords ons, and images. Currently available data collections:

IWST W55 )
Note: This site uses cookies in order to monitor feature usage, track user preferences, and
provide authentication for some services. By using this site you consent to the use of
cookies for such purposes.

« MAST Observations: Millions of observations from JWST, Hubble, Kepler, GALEX,
|UE, FUSE, and more.

« Virtual Observatory: Search thousands of astronomical data archives from around
the world for images, spectra, and catalogs.

What's New

+ Hubble Source Catalog: A master catalog with a hundred million measurements of

. . : . objects in Hubble images.
JWST data became public starting July 13th with the release of "Webb First

Images” (ERO) products, followed by Cycle 1 and Commissioning data July » MAST Catalogs: Access to catalog data such as Gaia and TESS Input Catalog, with
14th. more coming soon.

Users are strongly encouraged to make use of bulk download scripts to
retrieve ERO/Commissioning data and Commissioning_Data Highlights
through the cloud. These are free to use and do not require any accounts
to use.

Featured tutorial: Using Auth.MAST, MAST's authorization token system.

At this early stage of the mission, with the current operational pipeline and
available reference files, calibration products may show a variety of known
issues. Please check the JWST Calibration Pipeline Caveats page in JDox
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National Library of Medicine

National Center for Biotechnology Information

| All Databases v |

NCBI Home

Resource List (A-Z)

All Resources

Welcome to NCBI

The National Center for Biotechnology Information advances science and health by providing access to

biomedical and genomic information.

About the NCBI | Mission | Organization | NCBI News & Blog

Submit

Deposit data or manuscripts
into NCBI databases

Develop

Use NCBI APIs and code
libraries to build applications

e Sl FIPS 4 A )2 4gw

Download

Transfer NCBI data to your
computer

Analyze

Identify an NCBI tool for your
data analysis task

Learn

Find help documents, attend a
class or watch a tutorial

Research

Explore NCBI research and
collaborative projects

Popular Resources
PubMed
Bookshelf
PubMed Central
BLAST
Nucleotide
Genome

SNP

Gene

Protein
PubChem

NCBI News & Blog

New Upcoming NCBI Virtual Workshops!
29 Sep 2022
Apply to attend October 2022 interactive,

hands-on workshops Want to learn more
ahnit NCRI receniirras and howwr tn

NCBI Workshop at the ASM NGS 2022
Meeting
28 Sep 2022

NCBI Microbial Pathogen and SARS-
M2 Racniirrace in tha Cland (Gat

Stephen Sherry, PhD, is the new NCBI
Director and NLM Associate Director for
Scientific Data Resources
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items: 1 1o 20 o1 40
Sequence length

Cust Page |1 |of3 Next> Last>> -
usiom range ? |—| Recent activity =
Release date [J Allium roseum haplotype 1 tRNA-Thr (trnT) gene, partial sequence; trnT-rps4 intergenic spacer, Tum Off Clear
1 - . . . _ - =
Custom range... complet.e sequence; and ribosomal protein S4 (rps4)_gene, partial cds;_chloroplast Q@ Allium roseum (45)
. 455 bp linear DNA Nucleotide
Revision date .
Custom ranae Accession: GU388392.1 Gl: 322227678 )
9e-- Protein  Taxonomy Q_ Allium rotundum (7)

Nucleotide

GenBank FASTA Graphics

Clear all
See more...

Show additional filters Allium roseum haplotype 2 tRNA-Thr (trnT) gene, partial sequence: trnT-rps4 intergenic spacer,
complete sequence; and ribosomal protein S4 (rps4) gene, partial cds; chloroplast

455 bp linear DNA

Accession: GU388391.1 Gl: 322227676

Protein  Taxonomy

GenBank FASTA Graphics

MO

Allium roseum haplotype 3 tRNA-Thr (trnT) gene, partial sequence; trnT-rps4 intergenic spacer,
complete sequence; and ribosomal protein S4 (rps4) gene, partial cds; chloroplast

455 bp linear DNA

Accession: GU388390.1 Gl: 322227674

Protein  Taxonomy

GenBank FASTA Graphics

«

Allium roseum haplotype 1 ribosomal protein L32 (rpl32) gene, partial cds; and rpl32-trnL
intergenic spacer, partial sequence; chloroplast

829 bp linear DNA

Accession: GU388389.1 Gl: 322227672

Protein  Taxonomy

GenBank FASTA Graphics

>0

Allium roseum haplotype 2 ribosomal protein L32 (rpl32) gene, partial cds; and rpl32-trnL
intergenic spacer, partial sequence; chloroplast
829 bp linear DNA

Accession: GU388388.1 Gl: 322227670
Protein  Taxonomy
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HarnumoHaJIbHBIN KOPITyC PYCCKOTO SI3bIKa — MPeACTaBUTEIbHASA
KOJUIEKIUS TEKCTOB HA PYCCKOM A3blKe 00ImUM 06BbeMoM 6Gostee 2 Mapo 108,
OCHAalIlleHHAas JIMHIBUCTUYECKOM Pa3MeTKOI M MHCTPYMEHTaMU IIOUCKa

Peayneratoe: npumepno 12 700 (0,09 cex.)

roF] CormacoBaHue cKasyemoro ¢ NoanexalluM, BeipaXeHHbIM UMEHHOR rpynno
C KONMWYeCTBEHHLIM 3HadyeHneM (no gaHHieiM HKPA 3a 2000-2010 m)
FOM KyewmHckas - Pycckwid AzsiK B HayuHoM ocBeledud, 2013 - fano.ruslang.ru
B npeanoxeHwAx ¢ noAnexalMm, BEIPa¥EeHHLIM MMEHHOR IPYNNOA © KONMYECTBEHHLIM
3HaueHwem, HabnopawTeA BEapwaHTHeIe dhOpPMEI CKasyemMoro: ef. 4. cp. p. unu mH. J4.(Ha nexgmo ..

Hanpumep, mopoxcenoe unu npedcmass cebe

77 Coxpanuts 99 Ljutwposate LUwtupyerca: 17 [Moxosme ctaten  Bce sepcum crateu (2) 99

l Moprpert cnosa I H 0630p BO3MOXHOCTEN ‘ HKPS 8 wikone Lo_, :z:i:gﬁ:::a
OepuvBaunoHHas cneynuka HanMeHOBaHWA NULA B CNABAHCKKMX A3blkax (Ha
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Iouck no kopnycam o OB Harens - Pycux, 2015 - cyberleninka.ru
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coBpemMeHHbIXx CMKM (no ganHeim HKPA)

PacnpeneneHve pesynbraToB MOWCKa NO JaTaMm (4acToTa Ha MUMOH clnosodopm) ¢ 1682 no 2022 ()
AA ©epocess, VKO JluawHa - Russian Linguistic Bulletin, 2023 - cyberleninka.ru

CratncTuka paccumTaHa ¢ y4eToM CoOBNaaaoLLnx cnos
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B Yy3yCe, B MAacCOB0OM W PEryNAPHOM WX EOCTIPOMZESAEHUM E COBPEMEHHOI paun. ak ..

2022 Ej] cocrnanmeanuen 10 7 77 Coxpanute 99 Lwtuposats LUwtupyerca: 4 Moxoswme cratem &9

[Oetann3auusa Mo rogam Mepuop, c: | 1858 | no:

TeKCTbl NpecTaBieHbl HePaBHOMEPHO, U CrNaxBaHNe MOXET UCKaXaTb PesynsTaThl
roF] ConocTtaeneHue pe3ynbTaTtoB NMHITBOCTATUCTWUYECKOND aHanvia

NepUenTUBHLIX TUMOB PYCCKOTO W aHIMWIACKOTo cnosa (Ha matepuane HKPAH,

427 .
250 BHK, AHK)
TH Yyraeea, OB Bahbypoea... - Teopetuueckan u .., 2019 - scholar.archive.org
' KopnycHile uCcnenoBaHua MMEKT HEOCTIOPHMEIE NPeUMyLLecTea, 04HAK0 B COOTBETCTBUM
300 . CO CEOWMM NMUHMBUCTUYSCKMMI 33[a4aMK1 NUHTEUCTEl NPUMEHAKT PAanNMUHLIE NOAX0AL! K .
’ ‘ 77 Coxpanute 99 Ljwtwpoeate Lwtupyerca: 5 [Moxoswe ctaten Bee Bepeww cratem (2) 99
200 . :

National Corpus of
the Russian Language

100

1858 1885 1912 1939 1966 1993 2022

2]

KonwuuecTso TekcTos

17.07.2025



Science special issue (2000)

BIOINFORMATICS FOR BIODIVERSITY

VIEWPOINT

The Quiet Revolution: Biodiversity
Informatics and the Internet

Frank A. Bisby

The massive development of biodiversity-related information systems on
the Internet has created much that appears exciting but chaotic, a diver-
sity to match biodiversity itself. This richness and the arrays of new
sources are counterbalanced by the maddening difficulty in knowing what
is where, or of comparing like with like. But quietly, behind the first waves
of exuberance, biologists and computer scientists have started to pull
together in a rising tide of coherence and organization. The fledgling field
of biodiversity informatics looks set to deliver major advances that could
turn the Internet into a giant global biodiversity information system.

There is a resonance between the needs of
biodiversity science and the opportunities for
globalization and interoperability provided
by the Internet. One is that biodiversity work-
ers are distributed all over the globe, literally
dotted about in every country and on every
island. A second arises from our interdepen-
dence Glohal evente and olahal evntheses in

records. ERIN led the way by making the
combined data available for Australia-wide
Geographic Information System (GIS) anal-
ysis and modeling.

A number of interoperative systems are
approaching the tasks originally offered by
ERIN for its centralized data, but with the

nowerfill nogeihilitvy of extendinoe tn data

Australia (7) and by the European Natural
History Specimen Information Network
(ENHSIN) team in Europe (8).

A second area for networking and interop-
erability is the taxonomic framework itself.
Again, there are centralized models from the
1990s where organizations bring together
taxonomic treatments from authors and insti-
tutions to provide a centrally collated system.
It now seems agreed that these taxonomic
frameworks should be constructed “taxon-by-
taxon™ as in Species 2000 ([/), the Integrated
Taxonomic Information System (IT1S) (9),
and the UNESCO-IOC Register of Marine
Organisms (URMO) (70), thus avoiding the
“flora-by-flora” work of integrating systems
in which the taxonomies overlap, a contrast

lnetrated n Fio 1 Onlv the International




J‘ Get data How-to Tools Community About

GBIF | Global Biodiversity Information Facility

Free and open access to
biodiversity data

OCCURRENCES SPECIES DATASETS PUBLISHERS RESOURCES

WHAT IS GBIF? ABOUT GBIF RUSSIAN FEDERATION

Occurrence records Datasets Publishing institutions Peer-reviewed papers using data
1924 949 823 65 324 1791 6763
T~ \\ Get data How-to Tools Community About + 7A QN
’ v
GBIF | Global Bio -
8 02 20 2 2 cribing Call for data papers describing First thematic help desk to Free v d o pen acces S to
° ° Eurasia datasets on vectors of human support mobilization of E o %

BiodiVersity datasy,

OCCURRENCES SPECIES DATASETS PUBLISHERS RESOURCES

|
What is GBIF? About GBIF Russian Federation ) § Y. \

SBIF | Glbgal Bi y.information Facility ; T ", . / A . {
CBO6OAHBIVN U OTKPbI ThIW AOCTYN K,
AaHHbLIM 10 BuePasHoobpasuio

OCCURRENCES SPECIES DATASETS PUBLISHERS RESOURCES

T _ o -’ gl

Occurrence records Datasets Publishing institutions Peer-reviewed papers using data .8 . o .. ﬁ []
1351874752 45855 1444 3859 @ >3 ?
. @t - 059,

GBIF-mediated occurrences of fiying  Belarus extends GBIF's European Programme seeks Blodiversity Open Occurrence records Datasets Publishing institutions Peer-reviewed papers
foxes predict Nipah virus membership map eastward Data Ambassadors to expand best using data
29.08.2019 o 19.09.2023
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‘K Getdata How-to  Tools  Community  About A X Q W |

GBIF | Global Biodiversity Information Facility: e 1w

R A ). %) - ¢
- - JVES T e ANy L
- W PR " . Sude v

Free and openaccessto =
biodiversity data |

OCCURRENCES SPECIES DATASETS PUBLISHERS RESOURCES : <0

What is GBIF? About GBIF Russian Federation

> ”\!’v N S5
o ALy a o &:\’QLW:; — N

‘tanﬁderma splendidissimum-observed in Plumas County; UnitediStates-by Aligon Pollack.,

‘o S %@52

3134 563 375 115357 2 530 13151

Occurrence records Datasets Publishing institutions

Peer-reviewed papers

using data 17.07.2025



J{ Get data How-to Tools Community About
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GBIF | Global Biodiversity Info}mation Facility

Free and opent@ecess to
biodiversity data & - 4

OCCURRENCES SPECIES DATASETS PUBLISHERS RESOURCES
A _ \
\ What is GBIF? About GBIF Russian Federation
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P
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e Green elfcup (Chlorociboria aerugina ens) observed in New-Mexico, USA by Christian Schwarz (€C BY-NC 4.0)

3 562 768 589 118 822 2 589

Occurrence records Datasets Publishing institutions Peer-reviewed papers
using data

17.11.2025



MNumber of occurrences (in millions)

World GBIF stats

Number of occurrences per year
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Country or area

United States of America

Canada

United Kingdom of Great Britain and Northern Irela...

France

Australia

Sweden

Netherlands (Kingdom of the)
Spain

Germany

Denmark

Count

1,254,307,087

213,830,074

202,175,180

202,072,170

189,591,963

152,598,515

136,929,249

85,640,590

78,099,123

66,574,562

GBIF leading countries

by the number of occurrences

Country or area
Chinese Taipei
Portugal

Argentina

Poland

Russian Federation
New Zealand
Austria

Japan

Ecuador

China

Count

25,488,462

22,262,279

18,527,887

18,376,505

18,217,521

17,671,662

16,438,167

14,837,696

14,692,304

14,092,891

Country or area

India
Norway
Finland
South Africa
Belgium
Brazil
Colombia
Mexico
Costa Rica

Switzerland

SSFILTERS

Count

64,957,487

61,535,270

50,507,823

45,540,143

42,534,867

41,840,262

39,699,881

39,640,010

39,289,616

32,041,726

FIRST PREVIOUggnS
=FILTERS

i s
SSFILTERS

17.11.2025




Animalia 2 508 278 562

Plantae 527 620 508

¢ |

\=F

Fungi 45322763

/

R\

Bacteria 25093 378

S
=
=y

Chromista 15391 298

Protozoa 1673 480

Viruses 862 699

Archaea 426 440

17.07.2025

GBIF larger taxonomic groups
by the number of occurrences



MNumber of occurrences (in millions)

GBIF stats for Russia

Number of occurrences per year
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Getdata  How-to  Tools  Community  About A- X Q W

Russian Federation mmm

Names of countries and areas are based on the I1SO 3166-1 standard

SUMMARY DATA ABOUT DATA PUBLISHING ALIEN SPECIES® MORE.. ACTIVITY REPORT &

DATA ABOUT RUSSIAN FEDERATION

18,563,175 3,887 54 656
Occurrences Datasets Countries and areas contribute Publishers
data

\MapTiles, GBIF

. EXPLORE = T @ &%

DATA FROM RUSSIAN FEDERATION 1 7 o 1 1 o 20 2 5 -




Get data How-to Tools Community About

Russian Federation mmm

Names of countries and areas are based on the I1SO 3166-1 standard

SUMMARY DATA ABOUT DATA PUBLISHING ALIEN SPECIES® MORE...

DATA FROM RUSSIAN FEDERATION

8,466,623 826 220

Published occurrences Published datasets Countries and areas covered by

data from Russian Federation

ACTIVITY REPORT &

134

Publishers from Russian Federation

OCCURRENCES PER KINGDOM

EXPLORE = P @ K

4 % Q wm N
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Get data How-to Tools Community About Q -

OCCURRENCES PER KINGDOM
Animalia Plantae Fungi 6 Archaea Bacteria
8,547,206 8,737,269 777,805 (>3 1,905 165,810
occurrences occurrences occurrences 0 occurrences occurrences
Chromista Protozoa Viruses Incertae sedis
¢ 211,903 55,516 9,504 1,051
occurrences occurrences occurrences occurrences
OCCURRENCES PER MONTH Ci=nl OCCURRENCES PER YEAR 2%
Logarithmic This chart has custom filters :
am
Click and drag in the plot area to zoom in
3M
3M
w
[<1]
(8]
]
r=: M ] M
Q Q
[&] =
o L
) . . :
S 1M
i --- e
& S S N N @ N S & & & &
2 2 < ) & & S N o NS ) )
50‘\0 Q&‘“ W ¥ b 3 ?9() 6\"’@ oé'\o °~\°’6\ zo"’@ 0 e
< & < 1960 1980 2000 2020
@ Occurrences -8- Occurrences
2,888,849 other or unknown
OCCURRENCES PER LICENCE

Qi=nl
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Country or area

France

United States of America

United Kingdom of Great Britain and Northern Irela...

Germany

Netherlands (Kingdom of the)
Australia

Sweden

Spain

Switzerland

Denmark

GBIF leading countries

Count

93,108,201

47,379,503

34,532,710

32,917,810

31,135,358

24,621,833

22,926,729

20,655,882

15,765,114

14,798,974

by the number of occurrences

for vascular plants

Country or area

Belgium

Brazil

Finland

Norway

Russian Federation
Austria

Mexico

Canada

Poland

China

Count

12,911,143

11,939,994

9,672,526

8,889,434

8,381,811

7,638,535

6,990,139

6,523,164

6,249,814

5,699,190

17.11.2025
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OCCURRENCES PER DATASET C=nl

Dataset Count

@ jNaturalist Research-grade Observations 8,023,990

@ RU-BIRDS.RU, Birds observations database from Russ... 1,621,976

@ EOD - eBird Observation Dataset 1,276,689 (I
@  Moscow University Herbarium (MW) 707,977 (T

@ Local floras of Russia: records from literature 672,072 .

e  Global soil organisms 228,710 ]

@  FLORUS: miscellaneous records 225225 (S

@  MHA Herbarium: collections of vascular plants 171,371 S

@  Locations of plants on dot distribution maps in th... 169,854 (D

@  Vascular plants of the Soviet Far East (1985-2006)... 156,755 (S

GBIF leading datasets
by the number of occurrences for Russia

NEXT
17.11.2025



Getdata  How-to  Tools  Community  About + 7.A QN

OCCURRENCE DATASET | REGISTERED FEBRUARY 9, 2012

iNaturalist Research-grade Observations

Published by iNaturalist.org

iNaturalist contributors e iNaturalist

DATASET METRICS ACTIVITY 3 DOWNLOAD © HOME PAGE 133,548,488 6,897 CITATIONS

Observations from iNaturalist.org, an online social network of people sharing biodiversity information to help each

'} L]

other learn about nature. Observations included in this archive met the following requirements: * Published under one
of the following licenses or waivers: 1) https://creativecommons.org/publicdomain/zero/1.0/, 2) https://
creativecommons.org/licenses/by/4.0/, 3) https://creativecommons.org/licenses/by-nc/4.0/ * Achieved one of Publication date: November 10, 2025

- ; : 3 .
following iNaturalist quality grades: Research*C..  More Metadata last modified: November 17, 2025
Hosted by: iNaturalist.org
Licence: CC BY-NC 4.0

@& Howtocite (EI] 10.15468/ab3s5x

133,548,488 99.9% 99.7% 100%
Occurrences With taxon match With coordinates With year

133,208,699 GEOREFERENCED RECORDS
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records for
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Post-Congress field

Excursion, 2017

(IBC, Shenzhen, China)




iNaturaIist e Explore ~ Community v More v

« Projects

International Botanical Congress Field Trips - China

3.08.2017
Photo by Aaron L|ston Stats

Totals Most Observations Most Species

577

Observations »

aaronliston aaronliston

annwillyard annW|IIyard

People » = j

observaton

ies »
Species ﬁ kuo_wenyu 6 kuo_wenyu
4 12 observations

https://www.inaturalist. org/observaflons/7456§98\
Myrsine seguinii 3

45 ﬁ apseregin P ﬁ apseregin
350 : 242 observations : 157 species

Log In or Sign Up

Terms & Rules | Join this project

Add Observations to This Project

Most Observed Species

% Rusty -haired Raspberry

Cochin-China Blastus

" Begonla ﬁmbrlst‘lpula

5] Osteomeles subrotunda

ervato

Skunk Vine

Post-Congress field

Excursion, 2017

(IBC, Shenzhen, China)
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ﬂo,u,poGHee YyactHuku & 3895

"®nopa Poccuun" - noptan ans
aBTOMaTMYECKOro aHaM3a AaHHbIX
pernoHanbHbIX MPOEKTOB MO COCYAUCTLIM
pacteHusm Poccuu.

o

CTPYKTYPA NPOEKTA. Coobuiectso "®nopa

-Lﬁ" . YutaTth ganee >

®nopa Poccun u Kpbima | Flora of Russia and the C... # YKypHan npoexra

TG v

" 0Ny TR
= . r«a.\\ 1

4 948 100 8 654 13 251 33 990 ¥ CratucTika

O630p HABOAEHUN BUIA 3KCIMEPT HABIKOATENEN

ﬂVI,D,ep Coptupoears no: Habnopenus | Bug | Ha6moparenu

e 449 914
®nopa Moamockosbsa | Moscow Oblast Flora

@ ' 350 718
®nopa Mockss! | Flora of Moscow

N 219 762
®nopa UpkyTtckoit o6nactu | Irkutsk Oblast Flora

= 5379
®nopa bpaxckoit o6nactu | Bryansk Oblast Flora

®nopa KpacHogapckoro kpas | Krasnodar Krai Flora

I 150 020

|«
n —_——eeeeeeeaaae) 50769
=
- Pnopa Kpbima | Flora of the Crimea

143 724
. ®nopa MeHseHckol obnactu | Penza Oblast Flora



Plantae records as observed in GBIF index over time

Basis of Record
Unknown

6- . Other
. Specimen

(end of 2017)
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RU-BIRDS.RU, Birds observations database from Russia and neighboring
regions. Zoological Museum of M.V. Lomonosov Moscow State
University.

Published by Lomonosov Moscow State University

Ukolov | « Kalyakin M e Voltzit O

DATASET METRICS ACTIVITY * DOWNLOAD 1,705,939 184 CITATIONS

RU-BIRDS.RU, Birds observations from Russia and neighboring regions. Project ID: N-Eurasia-Russia2021
Publication date: October 9, 2019
Metadata last modified: March 15, 2022
Hosted by: Lomonosov Moscow State University
Licence: CC BY-NC 4.0
€] Howtocite (BRIl 10.15468/5¢jx70

1,705,939 100% 99.9% 100%
Occurrences With taxon match With coordinates With year

1,705,447 GEOREFERENCED RECORDS
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Basa gaHHbIX "OHNanH AHeBHUKX HaGnogeHnn™

[naBHas CTpaHuUa OnucaHue

ObpaTHas cBA3b

WNHcTpykums Kapta HabatoaeHwui Mecta HabntroaeHun bonbwon roa

MeHio

» Perucrtpauumsa

» Bxoa B 6a3y AaHHbIX

bépaBoyep Mecsua

Asryct 2021 r.
MouceWkuH Buktop
AnekcaHapoBud (218)

[py nogaepxke

Basa gaHHbIx "OHNauH AHEBHUKUA HAONOAeHUN NTUL" - UHTEPHET-CUCTEMA Y4yeTa
HabnogaeMblX NTUL, MOCTPOEHHas Ha OCHOBE COBPEMEHHbIX MH(POPMaLUUOHHbIX
TexHonornn. basa faHHbIX NO3BOMSET BECTU YHET KapTo4eK HabnogeHUn 1 MapLUpyTHbIX
y4eToB NTUL, POPMUPOBATL pasfnuUyHblie aHanUTU4YecKue OTYeTbl U MHOroe Apyroe.
Camoe rnaBHO€ - 3TO UHTYUTUBHO MOHATHbLIN UHTEpMenc Ana nogen, MMHUManbHO
3HaKOMbIX C KOMMNbIOTEPHLIMU TEXHOMOrAMU. BrnagenbLuem 1 3aka34yvkom 6a3bl JaHHbIX
asnsaetca 3oomysent MIY.

OCHOBHEI€E Lienu co3aHuA OHNanH-6a3bl JaHHbIX:

e He gatb nponacTtb B HEObLITUE HabnaeHNAM NpocTbiX Nobutenen NTuy

e [1aTb NobutenaM BO3MOXHOCTb CAMOCTOSATENBHOIO BEAEHUS KapTO4eK

e [1aTb JOCTYN BCEM 3aUHTEPECOBAHHbLIM NIOAAM K CBOAHOW MHOpMaLUn no
HabnwaeHnaAM

MoGunbHoe npunoxexHue
ANRA yyera nTuy
BIRD RECORD 2.0
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EOD — eBird Observation Dataset

Published by Cornell Lab of Ornithology

Imani J « Audette C « Auer T « Barker S « Barry J « Charnoky M e« Crowley C o Curtis J « Davies | « Davis C « Diaz R « Feinberg A « Fink D « Ganger J « Garrett J « Gerbracht J « Hanks C «
Hayes M « Hochachka W e 1liff M « Jordan A e Ligocki S « Long T « Morris W « Morrow S « Oldham L « Padilla Obregon F « Robinson O « Rodewald A « Ruiz-Gutierrez V « Schloss M «
Smith A « Smith J  Stillman A « Stokowski M « Strimas-Mackey M « Sullivan B « Tedeschi A « Weber D « Wolf H « Wood C

DATASET METRICS ACTIVITY $ DOWNLOAD © HOME PAGE 1,775,781,186 1,244 CITATIONS

eBird is a collective enterprise that takes a novel approach to citizen science by developing cooperative partnerships Publication date: August 8, 2025

among experts in a wide range of fields: population ecologists, conservation biologists, quantitative ecologists, Metadata last modified: October 29, 2025
statisticians, computer scientists, GIS and informatics specialists, application developers, and data administrators.
Managed by the Cornell Lab of Ornithology eBird’s goal is to increase data quantity through participant recruitment and
engagement globally, but also.. ~ More

Hosted by: Cornell Lab of Ornithology
Licence: CC BY 4.0
@& Howtocite @] 10.15468/aomfnb

1,775,781,186 100% 99.9% 99.9%
Occurrences With taxon match With coordinates With year

1,775,515,330 GEOREFERENCED RECORDS

1,276,689
records for

Russia 18.11.2025
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Moscow University Herbarium (MW)

Published by Lomonosov Moscow State University

Seregin A

DATASET PROJECT METRICS ACTIVITY % DOWNLOAD = HOME PAGE

BECAUSE YOU ARE TRUSTED CONTACT

HISTORY

Moscow University Herbarium (MW) is the second largest herbarium in Russia after the Komarov Institute. Being
available at https:/plant.depo.msu.ru/, it is almost completely imaged either at 300 dpi for regular collections or at
600 dpi for type specimens. The herbarium is focused on the flora of temperate Eurasia with an emphasis on the flora
of Russia. As of 1 November 2018, physical collections of MW Herbarium include 1,044,571 specimens (incl. 4.8K type
specimens) representing 37,200 specie..  More

1,095,597

Occurrences

99.9%
With taxon match

76%

With coordinates

O O O

830,109 GEOREFERENCED RECORDS

707,977
records for
Russia

1,095,597 1,856 CITATIONS

INGEST NOW LOGS

M
W

Project ID: 14-50-00029, Russia2019_14
Publication date: November 12, 2025
Metadata last modified: November 12, 2025
Hosted by: Lomonosov Moscow State University
Licence: CC BY 4.0
€ Howtocite (BRIl 10.15468/cpnhee
91%
O With year
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Digitization of plant collections across the world

New York (US)



Digitization backstage
in the Moscow University
Herbarium (2018 — 2023)
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Advanced search

Label & OCR search

Taxonomic browser

. Microorganisms and fungi W . Animals :§: Humanbiodata /] Bio.information ! U

RU EN Seregin A. P.
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About Collections Contacts Links Infrastructure Cite As

Database contains (herbarium specimens only):
3 Specimens: 1378 930 m Images: 1355 564 <: Species: 37 311 0 Georeferenced: 1050 030 Labels + OCR: 720 967 + 655 482

2 Collectors: 19395 @) Views: 13581230 €& FLORUS maps: 9885 %= Contributions by volunteers: 1238373 [lE] Books: 22643

@ Institutions: 11 AL GBIF-links: 45034 Ny iNaturalist-links: 5113 &, Volunteers: 329 < Types in MW: 5 155

National Depository Bank of Live Systems

Moscow Digital Herbarium

The project of the Moscow State University "Noah's Ark" is dedicated to the creation of multi-functional
network depository of biological material.

It is planned to work with all possible biomaterials from single biological molecules to separate living
organisms.

The main purpose of depository bank creation is to preserve the biodiversity of our planet and create new
ways of biomaterials usage.

17.11.2025.




TAXON 65 (1) * February 2016: 203-209

B MAKING THE RUSSIAN FLORA VISIBLE:
FAST DIGITISATION OF THE MOSCOW
UNIVERSITY HERBARIUM (MW) IN 2015

Digitisation of collections (databasing of label information and
1maging) 1s a recent trend in herbarium management (Flannery.,
2012). Public access to such information via the Internet makes
collections more broadly useful and improves scientific research
(Smith & Blagoderov, 2012).

Today. at least 61 herbaria have over IM physical specimens.
World leaders in herbarium digitisation are P. L, NY. PE and US
(Table ). This list is a compilation of data published in open sources
and may not be complete. but it shows that we are far from full
digitisation of the world’s largest herbaria. This “digital ranking” is
unstable due to varying number and productivity of scanners used in
world herbaria depending on budget fluctuation. For instance, NY
is currently adding 20K scans per month, K and BM have recently
announced a large-scale digitisation project using DigiStreet system
based in Amsterdam making 3K scans per day, and US is currently

TAXON 69 (2) » April 2020: 417421

Plant Systematics World

1s focused on the flora of temperate Eurasia with a pronounced
emphasis on the flora of Russia. With five staff members, it 1s the
second-largest herbarium in Russia after the Komarov Institute (LE).
Collections of MW include 989K specimens of 36,289 species of
vascular plants and 2001 species of bryophytes. MW holds some
important historical collections by G.F. Hoffmann, I.F. Ehrhart, C.B.
Trinws, J.R. and J.G.A. Forster, etc. So far we have found 4.5K type
specimens.

Approximately 600 type specimens were previously digi-
tized—thanks to financial support from RFBR — and are available
online (http:/herba.msu.ru/pictures/mw type/index.html). Sixty-
three historical specimens derived from Carl Linnaeus collections
were published on CD Herbarium Linnaeanum (Balandin & al..
2001).

In 2015, as a result of the Global Plants Initiative, LE digitised
ca. 6.1K specimens and became the largest virtual herbarium in
Russia. Also, ca. SK have been scanned in St. Petersburg University
Herbarium (LECB) (V.A. Bubyreva, pers. comm.), but they are not
available online.

Plant Systematics World
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H MOSCOW DIGITAL HERBARIUM:
A CONSORTIUM SINCE 2019

The herbaria of the World, with 387.5M specimens (Thiers,
2019), are being rapidly digitized. At least 77M plant specimens
(20%) are already databased throughout the globe in the standard form
of GBIF-mediated data. About 55M specimens are imaged, but only
21.6M of them are concentrated in the top-ten largest digital herbaria
~P,L,NY, US, PE, BR, MEXU, MW, K, and MPU. The contribution
of smaller herbaria has been steadily growing in the last few years due

PLANT SYSTEMATICS WORLD

collected in the last 70 years, whereas MW holdings are fairly evenly
distributed in time through 200 years. Altogether, MW and MHA have
130K+ specimens from the Moscow area, making it the most densely
sampled region across Russia. The idea of the regional research pro-
posal was to digitize and georeference this large dataset for proper
understanding of changes in the flora around Moscow through time
and space. From March to October 2019, the MHA team imaged
49.7K herbarium specimens of vascular plants at 600 dpi using a
Microtek Object Scan 1600 scanner. In the following few months,
60% of them were georeferenced at Moscow University.

TAXON 67 (2) « April 2018: 463-467

B THE LARGEST DIGITAL HERBARIUM IN
RUSSIA IS NOW AVAILABLE ONLINE!

The Moscow University Herbarium (MW) is the second-
largest herbarium in Russia after the Komarov Institute (LE) 1n
St. Petersburg. As of January 2018, it holds 1,030,669 specimens of
vascular plants and bryophytes. We recently employed new techni-
cal staff to facilitate further growth of herbarium. As a result, we
added 22,013 specimens in 2016 and 19,416 specimens in 2017 creat-
g the most actively growing herbarium in the post-Soviet coun-
tries. In 2017 we incorporated 5.5K new accessions from Eastern
Europe. 3.2K from Asian Russia, 2.5K from Middle Asia, 16K from
Caucasus, 0.9K from South Asia, 0.8K from Africa, 0.7K from
Western Europe, 0.7K from the Crimea, etc. These figures include
both the results of our current field activities and the processing of

TAXON 00 (00) * 1-3

Plant Systematics World

were exhausted (Seregin, 2016). As of January 2018, 910,816 sheets
from MW have been imaged by a commercial partner. These rep-
resent 89% of our collections. We did not scan those from Western
Europe and Australia which largely represent well studied floras or
are duplicates from large digitised herbaria. Unfortunately, because
of economic reasons (scanning of fragile unmounted specimens 1is
20 times more expensive) we left unimaged the important historical
collections by G.F. Hoffmann, I.F. Ehrhart, C.B. Trinius, I. and G.
Forster and the small Herbarium Linnaeanum (Balandin & al., 2001).

Online access

Our goal was to facilitate free full online access to all imaged
specimens from the Moscow University Herbarium. In August
2016, we ntroduced a trial access to a new web-portal named
Moscow Digital Herbarium (https:/plant.depo.msu.ru/). As far

MW dataset georeferenced

International
I a Association for
Plant Taxonomy

PLANT SYSTEMATICS WORLD

B GEOREFERENCING OF THE MOSCOW
UNIVERSITY HERBARIUM
(MW) DATASET IS COMPLETED

Ten years ago we started scanning the Moscow University
Herbarium collections (Seregin, 2016). Since 2016, we have been
publishing them online on the Moscow Digital Herbarium website
(https://plant.depo.msu.ru/). Later, we launched a GBIF-mediated
dataset to promote large-scale access to the collections (https://doi.org/

(4) specimens which do not have sufficient information to generate
georeferenced data.

(1) Coordinates available from labels (151,743 records, or
19%). Labels from specimens collected in the 21st century usually
contain geographic coordinates of the collection site. They are en-
tered in a tabular form by label data operators. Since December
2022, such input is carried out by volunteers in the “Pomogator”
module (https:/plant.depo.msu.ru/pomogator) with automatic error
control based upon double independent data entry.
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Contributions from the members of the Moscow Digital

Herbarium consortium

MW (Moscow University Herbarium)

3 Specimens: 1095 608 B Images: 1072769 < Species: 36 658 9 Georeferenced: 833 701 E Labels + OCR: 586 398 + 506 738

MHA (Herbarium of the Main Botanical Garden RAS, Moscow), since 1 Apr 2019

9, Specdimens: 193 444 E Images: 192 967 < Species: 5 654 9 Georeferenced: 135 198 E Labels + OCR: 56 152 + 137 291

IRKU (Herbarium of Irkutsk State University), since 11 Sep 2020

9, Specdimens: 42 297 E Images: 42 154 < Species: 1030 9 Georeferenced: 35 788 E Labels +0CR: 30911+ 11 386

KUZ (Herbarium of the Kuzbass Botanical Garden SB RAS, Kemerovo), since 14 May 2020
3 Specimens: 20 136 E] Images: 20 227 <: Species: 1366 o Georeferenced: 20 129 E Labels +OCR: 20131 +5

TUL (Herbarium of Leo Tolstoy Tula State Pedagogical University), since 25 Dec 2019
3 Specimens: 10098 [[S) Images: 10122 <: Species: 1147 o Georeferenced: 10 089 E Labels + OCR: 10097 + 0

TULGU (Herbarium of Tula State University), since Jul 2021
& specimens:5054 (&) Images:5054 &< Species: 768 Q Georeferenced:5047 [ Labels + OCR: 5053 +0

KULPOL (Herbarium of the Museum-Reserve "Kulikovo Field", Tula), since Jul 2021
& specimens:3657 (&) Images:3656 << Species: 548 Q Georeferenced:3657 [ Labels + OCR:3657 +0

MAG (Herbarium of the Institute of Biological Problems of the North FEB RAS, Magadan), since 22 Dec 2020
8 specimens:2604  [&) Images:2604 & Species: 99 Q Georeferenced: 2541 [ Labels+ OCR: 2598 +6

TKM (Herbarium of the Tula Regional Museum of Local Lore), since Jul 2021
8 specimens:2967 &) Images: 2948 & Species: 794 Q Georeferenced: 2930 [ Labels + OCR: 2958 +4

SMR (Herbarium of Samara National Research University named after Academician S.P. Korolev), since 7 Apr 2025
8 specimens: 179 &) Images: 1796 &% Species: 631 © Georeferenced: 865 BJ Labels + OCR: 1796 +0

KRSU (Herbarium of Siberian Federal University, Krasnoyarsk), since 17 Dec 2024
8 specimens: 1268 (&) Images: 1267 & Species: 309 @ Georeferenced: 85 BJ Labels + OCR: 1216 + 52

17.11.2025
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Leading digitized herbaria of Russia

1 MW |1 084 944 https://plant.depo.msu.ru/ GBIF
2 LE 243 521 |https://herbariumle.ru/?t=occ 4,8%
3 MHA 174 711 |https://plant.depo.msu.ru/ GBIF
4 VBGI 120 837 |https://botsad.ru/herbarium/ -

5 NS, NSK 112 080 |http://84.237.85.99:8081/ 51%
6 SVER 78 942 |https://herbarium.ipae.uran.ru/ 0,8%
7 ALTB 65 777 |http://altb.asu.ru/ GBIF
8 IRKU 42 297 https://plant.depo.msu.ru/ GBIF
9 ABGI 27 560 |https://botsad.ru/herbarium/ -

10 KUZ 20 136 |https://plant.depo.msu.ru/ GBIF

01.11.2024
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OCCURRENCE DATASET | REGISTERED JANUARY 16, 2022

Local floras of Russia: records from literature

Published by Lomonosov Moscow State University

Bochkov D A « Seregin AP

DATASET PROJECT METRICS ACTIVITY % DOWNLOAD 682,130 324 CITATIONS

BECAUSE YOU ARE TRUSTED CONTACT

HISTORY INGEST NOW LOGS

This is a compilative dataset based upon digitisation and databasing of multiple references. The mission of this Project ID: 21-77-20042
resource is to enable direct access to a large array of floristic data published in 1975-2021 in hardly available journals,
serials, monographs, dissertations and technical reports written in Russian. Submit a new reference | Otnpaeuts
HOBbIW ucTouHuk: hitps://docs.google.com/forms/d/e/1FAIpQLSeZt1z6e4lbn7mr7NECKRYcRfO8n9KICSnc-
XmtuCklcz7taQ/viewform?usp=sf_link All records within one ..  More Hosted by: Lomonosov Moscow State University

Licence: CC BY 4.0

Publication date: April 1, 2024
Metadata last modified: April 1,2024

& Howtocite (BRI 10.15468/rxijt2

682,130 100% 99.9% 0%
Occurrences With taxon match With coordinates With year

681,602 GEOREFERENCED RECORDS

672,072
records for

Russia 18.11.2025
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228,710
records for
Russia

OCCURRENCE DATASET | REGISTERED OCTOBER 7, 2022

Global soil organisms

Published by PlutoF

DATASET PROJECT METRICS ACTIVITY 3 DOWNLOAD

Global distribution of soil organisms. Data deposited in this project represent unique (non-clustered) sequences.
These sequences are members of the curated OTU list (tag-jump filtered and chimera-free, clustered at 98% similarity
threshold) from the GSMc dataset (Tedersoo et al., Fungal Diversity, 2021, https://doi.org/10.1007/
$13225-021-00493-7). For each OTU in each sample, within-OTU sequences were dereplicated ignoring terminal gaps;
in the presence of sequence variants differing only inth..  More

7,064,657 95% 97%
Occurrences With taxon match With coordinates

6,850,486 GEOREFERENCED RECORDS

+]

7,064,657 245 CITATIONS

Metadata last modified: February 27, 2023
Hosted by: PlutoF

Licence: CCO 1.0

& Howtocite (] 10.15468/fdpeaw

99.6%
With year

18.11.2025
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OCCURRENCE DATASET

REGISTERED SEPTEMBER 24, 2021

FLORUS: miscellaneous records

Published by Lomonosov Moscow State University

FLORUS Community

DATASET METRICS ACTIVITY % DOWNLOAD

FLORUS is a steadily growing compilation of miscellaneous records mobilised from various sources on the Russian
flora (releves, literature, specimens, online resources, ete.). The aim of the dataset is to enable access to those
FLORUS data which are not currently indexed in GBIF. Clustered records from overlapping datasets will be
consequently excluded. The dataset covers distributional data on vascular plants from all subjects of the Russian

Federation with greatest strength on (77) the City of..  More
234,186 100% 99.9%
Occurrences With taxon match With coordinates

234,182 GEOREFEREMCED RECORDS

225,225
records for
Russia

}
?“'?\"\‘.

Public;tion date: August 20, 2024
Metadata last modified: August 20, 2024
Hosted by: Lomonosov Moscow State University
Licence: CC BY 4.0
@& How tocite (BRI 10.15468/ekpdab
100%
O With year

18.11.2025
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OCCURRENCE DATASET | REGISTERED SEPTEMBER 20, 2019

MHA Herbarium: collections of vascular plants

Published by Tsitsin Main Botanical Garden Russian Academy of Sciences

Seregin A « Stepanova N

DATASET METRICS ACTIVITY % DOWNLOAD 193,444 708 CITATIONS

BECAUSE YOU ARE TRUSTED CONTACT

HISTORY INGEST NOW LOGS

The official name of the collection is the Skvortsov Herbarium of the Main Botanical Garden, Russian Academy of Project ID: N-Eurasia-Russia2020-W-Urals
Sciences (acronym MHA). In 2020, the herbarium was named after well-known Russian botanist Alexey
Konstantinovich Skvortsov (1920-2008). For 36 years, he was the scientific supervisor of the MHA Herbarium.1.
History. The herbarium was launched soon after the founding of the Main Botanical Garden of the Academy of
Sciences of the USSR in 1945. Initially, some minor collections of dry pl..  More Hosted by: Lomonosov Moscow State University

Licence: CC BY 4.0

Publication date: November 18, 2025
Metadata last modified: November 18, 2025

& Howtocite (BRI 10.15468/8271k2

193,444 99.9% 70% 96%
Occurrences With taxon match With coordinates With year

135,185 GEOREFERENCED RECORDS

171,364
records for

Russia 18.11.2025
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REGISTERED FEBRUARY 25, 2020

Locations of plants on dot distribution maps in the Flora of Siberia (Flora

Sibiraea, 1987-1997)

Published by Central Siberian Botanical Garden SB RAS

Artemov | « Egorova A

DATASET PROJECT METRICS ACTIVITY # DOWNLOAD

In 1987-1997 the 13 volumed collective monograph Flora of Siberia was published where data on systematics, ecology
and distribution of 4302 native and naturalised alien vascular plant species and subspecies were presented (Flora
Sibiraea, 1987-1997). Dot distribution maps for 2569 of them were made by authors of the monograph on the base of
specimens stored in herbaria of Novosibirsk (NS, NSK), Tomsk (TK), Moskow (MW, MHA) and Saint Petersburg (LE).
The total number of locations on the maps are 169854. The resource contains coordinates of the locations which were

geocoded by means of the standard ArcView GIS procedures.

O O

169,854

Occurrences

100%
With taxon match

99.9%

With coordinates

169,760 GEOREFERENCED RECORDS

169,854
records for
Russia

169,854

357 CITATIONS

Project ID: AAAA-AT7-117012610055-3
Publication date: April 13, 2021
Metadata last modified: March 18, 2024
Hosted by: Central Siberian Botanical Garden SB RAS
Licence: CC BY 4.0
B Howtocite [ERI] 10.15468/b84wg
100%
O With year

18.11.2025
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Scientific name

Potamogeton pectinatus L
= Stuckenia pectinata (L) Bérner

Basis of record

Location

Administrative areas (gadm.org)
Coordinate uncertainty in metres
Year

Month

Dataset

Locations of plants on dot distribution maps in the
Flora of Siberia (Flora Sibiraea, 1987-1997)

Country or area
Continent

Issues and flags
Media type
Publisher
Institution code
Collection code
Catalogue number
Type status

IUCN Global Red List Category

TABLE GALLERY MAP TAXONOMY METRICS
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Vascular plants of the Soviet Far East (1985-2006): georeferenced
records from dot maps

Published by Lomonosov Moscow State University

Pospelov | N « Seregin A P

DATASET METRICS ACTIVITY # DOWNLOAD 156,755 121 CITATIONS

BECAUSE YOU ARE TRUSTED CONTACT

HISTORY INGEST NOW LOGS

All georeferenced records from dot maps of the nine-volume monograph "Vascular plants of the Soviet Far East" Publication date: April 3, 2025
(1985-2006). Metadata last modified: April 3, 2025
Details: http://herba.msu.ru/shipunov/school/books/sosud_rast_sov_dv2006_dop.pdf Hosted by: Lomonosov Moscow State University

Licence: CC BY 4.0
@& Howtocite [EBI] 10.15468/pa3dve

156,755 100% 100% 0%
Occurrences With taxon match With coordinates With year

156,755 GEOREFERENCED RECORDS

156,755
records for
Russia
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FLORUS Dataset
Number of species per 100x100 km grid
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