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Moscow University Herbarium (MW)

Founded ca. 1780
The second largest herbarium in Russia
Six staff members (science & technical)

Part of the National Depository Bank of
Live Systems initiative (launched by the
Moscow University)

No international loans due to custom
regulations




Specimen Total

* 1,047,009 specimens (as of Nov 2018)
including:

« 955,640 vascular plants

* 81,369 bryophytes
e ca. 10,000 lichens

Stats update is available once a year.




Specimen Ranking
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* 63" in the world
« 24th among university herbaria

« 2" in Russia (after Komarov Institute)




Taxonomic Outline

« 37,857 species (excl. historic collections)
including:

e 35,634 vascular plants

« 2,223 bryophytes

Types of ca. 3,000 taxa
are curated separately
(4,821 specimens).
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Plant Taxonomy In
the Moscow University

60 new species of vascular plants were described by the
Moscow University staff members in 2012-2016:

« Apiaceae: 15 species (M. Pimenov, E. Kljuykov, D. Lyskov et al.)
 Amaranthaceae s. l.: 11 species (A. Sukhorukov)
« Asparagaceae: 10 species (N. Vislobokov et al.)
 Amaryllidaceae s. l.: 9 species (A. Seregin)
 Apocynaceae: 2 species (Y. Alexeev)

* Cucurbitaceae: 2 species (M. Nuraliev)
 Polygonaceae: 2 species (O. Yurtseva)
 Thismiaceae: 2 species (M. Nuraliev)

* Molluginaceae: 2 species (A. Sukhorukov)

 Asteraceae, Centrolepidaceae,
Lophlocarpaceae Orchidaceae,
Triuridaceae: 1 species




Geographical Scope: Vascular Plants

South Asia; 24681

Mongolia; 27341

Crimea; 32748

Western Europe; 40481

Eastern Europe; 368617

Middle Asia; 97141

Caucasus; 100668




Moscow University Project

Moscow University have received budget for foundation
of the National Depository Bank of Live Systems.

4-year project (2015-2018).

Five branches: 1) Plants; 2) Animals; 3) Fungi &
Microbes; 4) Human Material; 5) Bioinformatics.

Nine labs studying plants, including my lab (Moscow
University Herbarium).




Digitisation as a World Trend
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Digitisation:
Imaging as the First Step
* Only imaging at 300 dpi TIFF (JPG copy)

* Basic metadata from folders (ID, species
name, area code)

* No label data
 Free full online access
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Area Codes from Folders

2

<
4 # : L I N -
[=a3 = J‘ s : l.-_‘-___..
' o " * - e
; - A ' = N -
. L h -
L _ » 2 P \. e W
; -y ¢ LS S
/ . :
i h =, .
' Jd 5
‘ a S
H f
. f
[ L

) "Jh-? N f‘d_
-
)
. PN e ~,
' ! L} ' 1

T Area codes of Middle Asia

—Area codes of Eastern Europe




Metadata Production
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1 Fam Index = Genus = Species Authors sspive Infraspecific epil Synonym Msp M1 M2 M3 M4 M5 M6 M7 M3 ||
26856| 26903 238a 6351 Limanium bicalor {Bunge) Kuntze
26857| 26904 238a 6351 Limaonium bungei (Claus) Gamajun.
26858| 26905 238a 6351 Limanium californicum {Boiss.) Heller
26859| 26906 238a 6351 Limaonium cancellatum (Bernh. ex Bertol.) Kuntze
26860| 26907 238a 6351 Limanium camosum {Boiss.) Kuntze Statice camosa Boiss.
26861| 26908 238a 6351 Limaonium caspium (Willd.) Gams 4 15
26862 26909 236a 6351 Limonium chinensis Girard.
26863| 26910 238a 6351 Limaonium chrysocomum (Kar. et Kir.) Kuntze
26864 | 26911 238a 6351 Limanium congestum (Ledeb.} Kuntze
26865| 26912 238a 6351 Limaonium coralloides (Tausch) Lincz.
26866| 26913 238a 6351 Limanium cordatum (L) Mill.
26867 26914 238a 6351 Limonium cretaceum Tscherkasova 3
26868| 26915 238a 6351 Limanium densiflorum (Guss.) Kuntze
26869| 26916 238a 6351 Limanium dichroanthum (Rupr.} lkonn.-Gal. IT 1 1
26870[ 26917 238a 6351 Limanium diffusum {Pourr) Kuntze
26871) 26918 238a 6351 Limanium donetzicum Klokav
26872| 26919 238a 6351 Limonium echioides (L) Ml subsp exaristatum (MuL. exaristatum (Murb.) P. Fournier
26873 26920 236a 6351 Limonium echioides (L) il
26874| 26921 238a 6351 Limonium erythrorhizum lkonn.-Gal. ex Lincz.
26875| 26922 238a 6351 Limanium feralaceum (L.) Kuntze
26876| 26923 238a 6351 Limonium ferganense lkonn.-Gal. 3 4
26877T| 26924 238a 6351 Limanium fischeri (Trautv.) Lincz. L. nudum __
26878| 26925 238a 6351 Limonium flexuosum (L.} Kuntze
26879 26926 236a 6351 Limonium gmelinii (Willd.) Kuntze 2 8 5 16
RN ISATIT IARA E3EA I immminm mrnibhimeni limn=

Table showing presence of 11 specimens of Limonium
dichroanthum (Rupr.) Ikonn.-Gal. from M3 geographical area
(Western Tian Shan).




Barcodes as an Accurate Counter

Eastern European collections:
» 338,940 specimens before barcoding
« 352,720 specimens after barcoding
* 13,780 increase (+4.07%)

Herbarium Univ. Mosquensis

MW 0 000 001
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Digitisation: Quick Geotagging

« Country names were used as geotags

* /56K specimens were geotagged using
existing country names from folders

e 200K specimens were

geotagged manually
in 2017-2019




Collection Growth Due to Digitisation

e Mean annual increase in 2005-2016 was
15,100 specimens

* In 2016, we added
22,013 specimens
(expeditions, old
collections, qifts,
exchange, etc.)




Herbarium Specimen

A dry plant holds

-morphological
-anatomical
-genetic
-chemical

information.
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A label holds

-geographical
-ecological
-historical
-material

information.
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Biodiversity Informatics

Marine Policy
Volume 22, Issue 3. May 1998, Pages 269-280

Management of marine natural resources through by

biodiversity informatics
Peter H Schalk !

Show more

https://doi.org/10.1016/50308-597X(98)00013-X Get rights and content

Abstract

Traditionally there has always been a barrier between scientists and policy makers.
They live in different worlds so to speak. However, a close collaboration between the
two will be needed if we want to tackle the problem of a responsible use of the Earth's
natural resources. Also, a truly global collaboration will be needed and a polling of all
information sources, including developed and developing countries. The ongoing large
scale introduction of information technology in biodiversity studies will allow
researchers to combine all kinds of different datasets and information systems. This
will also create new tools allowing interpretation and extrapolation for various use,
both for science and for policy-making. The Internet will provide the means to combine
all knowledge into one electronic information facility that can be accessed by all
parties involved. Electronic scientific information systems offer new avenues for
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A discipline on the crossing of
- biology

- geography
- computer science

Marine Policy (1998)

BIOINFORMATICS FOR BIODIVERSITY

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 events and olohal suntheceg 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

nowerfiill nocgibility of extendine fo data

The Quiet Revolution: Biodiversity
Informatics and the Internet

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 (ITIS) (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
Only the

illuncirated in Fio 1 International

Science (2000)
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Online Access Started in 2017

http://plant.depo.msu.ru/ (public access)
Russian and English versions

/86K specimens at 300 dpi (JPG)

Automatic linking of the collection names with
Catalogue of Life taxonomy

No label data at that moment
No geographical coordinates



http://plant.depo.msu.ru/

https://plant.depo.msu.ru/

Microorganisms and fungi ’

i
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About Collections Contacts Links Infrastructure Cite As

Database contains (herbarium specimens, DNA samples, pictures of living plants):
8 specimens: 1011930 [E] Images: 993586« Species: 37872 Q) Georeferenced: 420749  [E] Labels + OCR: 314257 + 628133

= National Depository Bank of Live Systems

Moscow Digital Herbarium

Al fields

©

Suprageneric taxa The project of the Moscow State University "Noah's Ark" is dedicated to the creation of multi-functional network

depository of biological material.

©

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

©

Advanced search The main purpose of depository bank creation is to preserve the biodiversity of our planet and create new ways of

Label & OCR search biomaterials usage.

Taxonomic browser

Distribution Atlas of the Russian Flora

: Collection Do you want to join the team of "Distribution Atlas of the Russian Flora"? Upload your photos of plants in wild with
exact location on iNaturalist, to contribute our new project "®nopa Poccuu | Flora of Russia”.

Acronym

Jo

Home page




Moscow Digital Herbarium Screenshots
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https://plant.depo.msu.ru/open/
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Allium senescens L.

Cuupe, Russian Far East
(Russia)

MW0045385
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Digitisation:
Label Capturing as the Second Step

* 5,000 labels were databased by September
2017

* 796,508 partly captured labels by 3.09.2019
(collector & date)

» 314,257 fully captured labels by 3.09.2019
* Original label language (no translation)

* 50% of labels captured by the commercial
partner




Why We Really Need Label
Capturing?

 M.I. NASAROW. Plantae gubernii
Wiadimiriensis.
, —_—— _ — Salix caprea x cinerea Wim.
Herbarum Lmiversitalie Mosguansis | [". MeneHkun. Ha cbipom MecTe no
T ' - | OnyLUKe neca.

M. 1L § E SAROW, 26.05.1915. Cobp. M. Hazapos, Ne
Plantae gubernii Wladimiriensis. 6518

Bce B 0QMH AeHb, C OAHOTO KycTa.

1915 Biste. Lllases. fit shpois gupwns | ||+ AUTOMATIC TRANSLATION: M.
b NASAROW. Plantae gubernii

LA T e Wiladimiriensis.

. Ne 6578 Detf,,'m,% flum% ? Salix caprea x cinerea Wim. Melenki.

I e — S | In a damp place along the edge of the

| RSN . . forest. 26.05.1915. Coll. M. Nazarov,

No. 6518 All in one day, from one bush.




Digitisation:
Georeferencing as the Third Step

5,000 labels were georeferenced by
September 2017

420,749 georeferences by 3.09.2019:

— 216,952 precise manual georefs

— 203,797 automatic georefs based on collector/date
matches

N, E coordinates (+ uncertainty)
100% of georefs made by the herbarium team




Global Biodiversity
ity (GBIF

Information Facill

o < GBIF
¢ @ ® © @ nhttps://www.gbif.org 90% e D W +
Get data Share Tools Inside GBIF
OCCURRENCES SPECIES

DATASETS

rin @ € =

PUBLISHERS

RESOURCES
WHAT IS GBIF?

ABOUT GBIF ITALY

Occurrence records Datasets Publishing institutions
1338 334 210 46 162

1450

Peer-reviewed papers using data

3859

Five projects receive funding from
2019 Capacity Enhancement

2 i
Support Programme

GBIF-mediated occurrences of flying
foxes predict Nipah virus
transmission risk

fid |
Belarus extends GBIF's European
membership map eastward

Programme seeks Biodiversity Open

Data Ambassadors to expand best
practices
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The Largest Italian Dataset in GBIF

Get data Tools Inside GBIF

OCCURRENCE DATASET | REGISTERED OCTOBER 11,2017

Wikiplantbase #Toscana

Published by Dipartimento di Biologia, Universita di Pisa

=2 Lorenzo Peruzzi

DATASET METRICS ACTIVITY * DOWNLOAD

The databases stores historical and current plant occurrence records relative to Tuscany administrative region of Italy Metadata last modified: August 28, 2019
(NUTS-2 code ITE1). Source of records may be bibliographical references, herbarium specimens, or human Data last changed: June 28, 2019
observations. The database is associated with the Wikiplantbase project, including sister databases for Sardinia,

Liguria and Sicily Hosted by: Dipartimento di Biologia, Universita di Pisa

License: CC BY-NC 4.0
@ Howtocite (R 10.15468/kwsizq

181,928 99.9% 100% 98%
Occurrences With taxon match With coordinates With year

181,928 GEOREFERENCED RECORDS

Courtesy: GBIF
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Russia on GBIF Data Map
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387 500 000 specimens
are preserved in world
herbaria (Thiers, 2019)

75098 731 specimen
records are indexed In
GBIF, or 19,4%

34 826 192 specimen
records have coordinates
in GBIF, or 9,0%




World Herbaria in GBIF:
75,098,731 Specimens

The vascular plants collection (P) at the Herbariu...
MEL AVH data

Naturalis Biodiversity Center (NL) - Botany
Tropicos Specimen Data

The New York Botanical Garden Herbarium (NY)
NMNH Extant Specimen Records

Meise Botanic Garden Herbarium (BR)

PRECIS

Harvard University Herbaria: All Records
Phanerogamic Botanical Collections (S)
Moscow University Herbarium (MW)

EURISCO, The European Genetic Resources Search Cat...

Royal Botanic Gardens, Kew - Herbarium Specimens
Lund Botanical Museum (LD)
Royal Botanic Garden Edinburgh Herbarium (E)

5,426,095
5,071,904

4,824,298
4,668,829
3,266,213
2,952,134
1,424,986
1,117,942
1,060,214
1,018,284
1,001,832
956,422
921,988
911,304
866,672




Some Essential Additions

Specimen Search Portal ’;re‘., oo i | At IeaSt 1 OM SpeCImen
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el | I available in GBIF making the
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databased specimens, or 22%
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Kurering Insitute of Botany, Ch

Actemy of Scien
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. Inatitute of Ratany, The Chinese
haring Policy .
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Get data Share Tools Inside GBIF

METADATA DATASET | REGISTERED JANUARY 10,2014

Consortium of California Herbaria

Publis

California H.

aria

Jason Alexander » Joyce Gross « &2 Staci Markos « Nancy Morin « Brent Mishler

Deleted on May 16

& DOWNI

Founded in 2003, the Consortium of Califernia Herbaria was originally a project funded by the Califaria Digital
Library to digitize and publish State of California herb

um records from University of California campuses.
Since then, it has grown to includa 35 Califoria herbaria as well as participants from outside the state providing
California data

Metadata last modified: April 26, 2019
Data last changed: April 26,2019

Hosted by: Natural History Museums

License: CC BY-N )
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Records from Russia in GBIF:
a Big Bang in November, 2017

-K Get data Share Tools Inside GBIF

PUBLISHING TRENDS

Number of occurrence records

These charts illustrate the change in availability of the species occurrence records over time.

Records by kingdom Records for Animalia Records for Plantae
The number of available records categorized by =~ The number of animal records categorized by the The number of plant records categorized by the
kingdom. "Unknown" includes records with basis of record. "Unknown" includes records basis of record. "Unknown" includes records
taxonomic information that cannot be linked to without defined basis of record or with an without defined basis of record or with an
available taxonomic checklists. unrecognised value for basis of record. unrecognised value for basis of record.

Species s through GEIF over time Animalia records as cbserved in GESF index awer bme Plastas records as cbserved in GEF index over tme

Banas of Rcord

Mummber of ocourmences () =llong|
Murmber of cocurminces (n mlons |
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MW Dataset in GBIF:
1,002,033 Records

Get data Share Tools Inside GBIF

OCCURRENCE DATASET | REGISTERED NOVEMBER 2, 2017

4 % o = EEEE P

Moscow University Herbarium (MW)

Published by Lomonosov Moscow State University
&= Alexey Seregin

DATASET PROJECT METRICS ACTIVITY 4 DOWNLOAD @ HOME PAGE

Moscow University Herbarium (MW) is the second largest herbarium in Russia after the Komarov Institute. It is almost
completely imaged at 300 dpi and available at https://plant.depo.msu.ru/. The herbarium is focused on the flora of
temperate Eurasia with an emphasis on the flora of Russia. As of 1 August 2018, physical collections of MW
Herbarium include 1,030,669 specimens (incl. 4.8K type specimens) representing 37,200 species and subspecies of

vascular plants and 2,223 species and subspecies ..  More
1,002,033 99.9% 41%
Occurrences With taxon match With coordinates

412,062 GEOREFERENCED RECORDS

1,002,033 CITATIONS

M
W

Project ID: 14-50-00029

Metadata last modified: August 20, 2019

Data last changed: August 6, 2019

Hosted by: Lomonosov Moscow State University
License: CC BY 4.0

& Howtocite (B 10.15468/cpnhce

79%

O With year




World Herbaria in GBIF:
34,826,192 Georeferences

MEL AVH data 4,667,925
Tropicos Specimen Data 3,125,919
Naturalis Biodiversity Center (NL) - Botany 1,488,255
The New York Botanical Garden Herbarium (NY) 1,021,598

PRECIS 903,698
Lund Botanical Museum (LD) 871,034
Vascular Plant Herbarium, Oslo (O) 584,762
Field Museum of Natural History (Botany) Seed Pla... 554,080
NMNH Extant Specimen Records 512,474
BRI AVH data 500,208
Moscow University Herbarium (MW) 412,188
Finnish Floristic Database (Finnish Museum of Natu... 397,381
Plantae of Costa Rica (INBio) 351,417
Natural History Museum (London) Collection Specime... 332,557
OEH Atlas of NSW Wildlife 328,787




1. Australia's Virtual Herbarium

in [Opaeka Bwa Kypran 3aknagkn MHcTpymentel  Cnpaeka

== Ykpauna Tpebyer ot Poccn oc X | E Page npuseann Poccmro epr X | 4 Search
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.gbif.org/dataset/4ce8e3f9-2546-4af1-b28d-e2eadf05dfd4

67% s T} 0\ Mowck
Q Yacto nocewaemele @ HauaneHan cTpanuua

BRLOEE = T O %,




2. Tropicos Specimen Data

Paiin [Opaska Bwa XKypran 3aknagkwn

WHeTpymentel  Cnpaska

= Yxpauna Tpebyer ot Poccun 60 X | B Page npussann Poccuio sepr X % Search
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'S Tropicos Specimen Data x | +
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3. Naturalis Biodiversity Center
- Botany

_
X ‘ 'S Naturalis Biodiversity Center ([ X ‘+

g

in [Opaeka Bwa Kypran 3aknagkn MHcTpymentel  Cnpaeka

== Ykpauna Tpebyer ot Poccn oc X | E Page npuseann Poccmro epr X | 4 Search
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4. The New York Botanical
arden Herbarium (NY)

g

in [Opaeka Bwa Kypran 3aknagkn MHcTpymentel  Cnpaeka

== Ykpauna Tpebyer ot Poccn oc X | B Page npuasann Poccuio sepr X | % Search
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5. PRECIS

== Ykpauna Tpebyer ot Poccn oc X | B Page npuasann Poccuio sepr X % Search

X X PRECIS

- o EN
X |+

@ & https://www.gbif.org/dataset/1881d048-0419-4bc2-b7c8-931d1659a354
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6. Lund Botanical Museum (LD

in Opaeka Bwa KypHan 3aknagkn  VHCTpyMeHTbl

g

Cnpaeka
== Ykpauna Tpebyer ot Poccn oc X | E Page npuseann Poccmro epr X | 4 Search

@ @ https://www.
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x ‘ % Lund Botanical Museum (LD) X +
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/. Vascular Plant Herbarium,
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8. Field Museum of Natural
History (Botany

Paifin Opaeka Bwa Kypran 3aknagkn MHcTpymentel  Cnpaska - O x
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11. MW Dataset in GBIF:
412,062 georeferences

Courtesy: GBIF
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GBIF Map for Vascular Plant
Specimens
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The Age of e-Records in GBIF

All records: max. 125,640,610 in 2018
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1800 1820 1840 1860 1880 1900 1920 1940 1960 1980 2000

Herbarium records: max. 814,272 in 1985

Reset zoom
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Plant e-Records in GBIF:
1988, 1989 & 1990

AK Get data Share Tools J{ Get data Share Tools Get data Share Tools

Occurrences Occurrences Occurrences

Scientific name

Plantae

Basis of record

Observation
Machine observation
Human observation
Material sample
Literature

Preserved specimen
Fossil specimen

Living specimen

O0OoOoOoooogad

Unknown
Location

Year

Between «
1000

700 565
2595
36775438
1750
75893

38 461 309
64 786
169 779
2272178

1988

Scientific name

Plantae

Basis of record

Observation
Machine observation
Human observation
Material sample
Literature

Preserved specimen
Fossil specimen

Living specimen

[ N e e N

Unknown

Location

Year

Between

1000

758 346
2615

38 699 886
1934

77 564

39 131 660
69 727
177769
2343268

1989

Scientific name

Plantae

Basis of record

Observation
Machine observation
Human observation
Material sample
Literature

Preserved specimen
Fossil specimen

Living specimen

[ N e e N

Unknown

Location

Year

Between

1000

816135
2706
40814 655
1989

79 666

39 822 392
70 397
185 568
2482970

1990



Why There Are So Many New
Records”? New technologies!

Courtesy: GBIF

GPS trackers on king penguins and GPS trackers on migrating birds
sea lions
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Why There Are So Many New
Records? Citizen science!

~
fNaturaIist e Explore  Your Observations ~Community~ Identify More v =25 @0 @v
1 Species catio 3= Filt
Observations Q| seeces Location
The World 26,036,655 ?33,071 95,754 :
OBSERVATIONS SPECIES IDENTIFIERS
‘. If‘ W
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3 [ ] ), Oost-Vlaanderen, V... = Sep3,2019
3 2m
Family Lauxaniidae
Rosemead = Sep 3, 2019
Trifolium repens
Emily Lake = Aug 22, 2019
Sphaerophoria scripta
379 01 Klec, Cesko = Aug 31,2019
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About Qur Blog f - AND
Support iNaturalist Google Pla R
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!
Forum Terms of Service o o ) the 7,} SCIENCES GEOGRAPHIC
press prvacy AppStore Courtesy: iNaturalist _

1 o
| 1 2 3 4 5 6 7 8 9 )

3 [

Al




INaturalist Is Popular Both In
Russia and lItaly!

§ i+l B:-0 &l >= =l
1. United States 2. Canada 3. Mexico 4. Australia 5. South Africa 6. New Zealand 7. United Kingdom
10M observations 2M observations 2M observations 700k observations 600k observations 600k observations 400k observations

“@ORY TG0y B=230 200 © ARDV*O EXIOL I P
w800

il s == ]} K3 -

8. ltaly 9. Russia 10. Germany 11. France 12. Hong Kong 13. Taiwan 14. Colombia
400k observations 300k observations 300K observations 300k observations 200k observations 200k observations 200k observations

€ 300 AR D @OO® ORII™ CO+FF € 29 GOFID

_ |
—— & ° —
—_— I I
15. Ecuador 16. Brazil 17. Malaysia 18. Spain 19. India 20. Portugal 21. Costa Rica
200k observations 200k observations 200k observations 200k observations 100k observations 100k observations 100k observations

L0400 AT200 0?90 Wavdi @B8HCe $0352@ VOOL-

Courtesy: GitHub




INaturalist Country Rankings
for Plants

All records (including unidentified and
unlicensed)

Records in GBIF (identified, verified
and freely licensed)

 United States of America 6,293,954

United States of America 2,262,798

Australia

104,031

Italy

« Canada 716,059 « Canada 293,885
 Mexico 486,909 « New Zealand 184,462
* South Africa 341,706  Mexico 148,207
* New Zealand 274,899 « South Africa 138,320
* United Kingdom 206,630 * Russian Federation 126,136
* Russian Federation 195,882 e United Kingdom 67,320
« ltaly 130,438 « Germany 47,009
« Taiwan 113,452 « Taiwan 46,896

45,732



“Flora of Russia” on iNaturalist:
160,596 Records Added in 2019

fNaturalist 0 Explore  Your Observations ~Community~ Identify ~More v =2 @0 @‘,

About Members & 396
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JlaHHble ana "Atnaca bnopsl Poccui™
akcnoprupylotea & GBIF. Moxkanyiicra, B

Read More»

£+ Edit P

172,674 5,207 1,670 3,345 ¥ Stats

Overview OBSERVATIONS SPECIES IDENTIFIERS OBSERVERS

Leaderboard <o By: Observations | Species |Observers

@ 16,891
®nopa Mockeei | Flora of Moscow

®nopa MNpumopcroro Kpas | Primorsky Krai Flora

1,981
®nopa Mogmockoess | Moscow Oblast Flora

1,207
®nopa AnTaiickoro Kpas | Altai Krai Flora

9,400
®nopa Huxeropoackoii obnactr | Nizhny Novgorod Oblast Flora

8913
®nopa Yyzawnn | Chuvash Republic Flora

EA T
‘*»y* ®nopa Epanckoli o6nacth | Bryansk Oblast Flora

7,393
®nopa fipocnasckoii o6nac | Yaroslavl Oblast Flora

Courtesy: iNaturalist _

Herbarium
Universitatis

(1] 1 2 3 4 5 6 7 8 9 Mosquensls (MW)
CcM




5 Regional Projects
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iNaturalist €Y ©obre YourObserations Community  identty Moo v

About iNaturalist ©) ol vour Obsenvations  Community  density  More
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Herbarium Collections Are Still Vital

B Mpposs n ¥
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Share

Tools Inside GBIF

Get data Share Tools Inside GBIF Get data

Occurrences

Italy v \ Russia

Occurrences OCCURRENCES PER BASIS OF RECORD OCCURRENCES PER BASIS OF RECORD
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Dataset v o Country or area v o
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£ ltaly Issues and flags v
Issues and flags v Media type v
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Key Conclusion Notes

World herbaria are growing constantly. Still!

World herbaria are being rapidly digitized with current
rate of digitization exceeding 22%.

Herbaria are the major data source for plant e-records
until 1989 in temperate zone and still in tropics.

Herbarium collections are the only fully verifiable and
universal source of plant records.

Citizen science gives us tons of new data and we should
start working with them.

New recording techniques are complementing herbarium
specimens, but not replacing them.




Main Collaborators

“Flora of Russia” on iNaturalist team

Moscow Digital Herbarium team

ABTOpbI CHCTEMbI

B.B. Mepexsatos — pykoBoAHTENs rpymNE!
O H. MRaTKO — SpXHTEKTOp CHCTeMsl, PaIpaboTiK CHETeM!
K B. Crynaues — paapaBoTunk cicrems!

AB. Kniokank — paspaboruuk crcTeme!

« AE. CONOBMEHKD — reHepaniHeii 3aka3umk CHCTems!

« ATl Ceperiin — a8TOp TEXHUYECKOTD 3343HIR CHCTEMI

Astopbi [UC-mopynsa

« T.E. CaMCOHOB - pyKOBOAMUTENL MPYNNEl, Pa3paBoTunk CHCTEMEI
« B.H. CemuH — paapaBoTunk cucTemMel
« AP AnAyTAWHOB — pa3paboTunk cHcTemsl

ABTOpBI KNOYeBbIX METAfiaHHbIX 6ubNMoTeKM N300paxeHNi

« ATl CeperiH — peAaKTop AGHHEIX, BTOP KNKOWEBLIX MeTaAaHHbIX

+ H.C. laM0Ba — 88TOp CNIOBApA PyCCKIX HAIBAHAT, ABTOP KIIOYEBLIX METARAHHLIX
+ KB. [lyAi0Ba — 38T0p KIIOUEBLIX METaf1aHHEIX

« AL Liknspyk — G870 KNKOUEBLIX METAAAHHbIX

+ AC.B0pUOBa — GETOP KNKOUEBLIX METAAAHHbIX

+ AB. Ile0HOBA — GETOP KNKOUEBLIX METAAAHHbIX

ABTOpBI 033b] JaHHBIX STUKETOK
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Thank you for being
with me today!

Dr Sci Alexey P. Seregin
botanik.seregin@gmail.com




