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per morphological group) structure of vegetation, site and soil descriptions and data
quality estimations. In addition to the open-access data, the AVA-RU website contains
1912 restricted-access plots.

Spatial location and grain: The plots of 1-100m? size were sampled in Arctic Russia
and Scandinavia. Plots in Russia covered areas from the West to the East, including
the European Russian Arctic (Kola Peninsula, Nenets Autonomous district), Western
Siberia (Northern Urals, Yamal, Taza and Gydan peninsulas), Central Siberia (Taymyr
peninsula, Bolshevik island), Eastern Siberia (Indigirka basin) and the Far East (Wrangel
island). About 72% of the samples are georeferenced.

Time period and grain: The data were collected once at each location between 1927
and 2022.

Major taxa and level of measurement: Plots include observations of >1770 vascular
plant and cryptogam species and subspecies.

Software format: CSV files (1 file with species list and abundance, 1 file with environ-
mental variables and vegetation structure) are stored at the AVA-RU website (https://
avarus.space/), and are continuously updated with new datasets. The open-access
data are available on Dryad and all the datasets have a backup on the server of the
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1 | INTRODUCTION

Climate warming, industrial activities and an increase in tourism are
increasingly impacting the Arctic environment, its biodiversity and
the livelihoods of indigenous people (Bartsch et al., 2021; Forbes
et al., 2009; IPCC, 2019; Pearson et al., 2013). Protecting Arctic na-
ture requires broad-scale monitoring activities, such as monitoring
plant-community diversity and distributions, wildlife habitat and
modelling changes in the structure and functioning of the Arctic
ecosystems. This leads to the necessity of developing large data
archives providing information on species and trait diversity for all
Arctic regions. Existing projects include the European Vegetation
Archive (Chytry et al., 2015), the Alaskan Arctic Vegetation Archive
(Walker et al., 2016) and the Tundra trait database (Bjorkman
et al., 2018). However, especially for the Russian Arctic, the assess-
ment and prediction of plant biodiversity and ecosystem functioning
are hampered by a lack of standardized in situ data accessible to the
research community (Walker et al., 2016). The development of the
Russian part of the Arctic Vegetation Archive (AVA) can fill this gap
and deliver full and open access to Russian Arctic vegetation data.
Despite well-established Soviet research (Sekretareva, 1999;
Tikhomirov, 1956; Yurtsev, 1994) as well as significant Russian and
international efforts conducted in the 1990-2010s (Koroleva &
Kulyugina, 2015; Koroleva & Kopeina, 2018; Matveyeva, 1994, 2006;
Matveyeva et al., 2013, 2017; Matveyeva & Lavrinenko, 2011, 2021,
2023; Pospelova & Pospelov, 2007, 2010; Rebristaya, 2013; Walker

University of Zurich. The data processing R script is available on Dryad.

Arctic, Arctic Vegetation Archive, biodiversity, Braun-Blanquet plots, tundra, vegetation

et al, 2018, 2019), the Russian Arctic remains the area most
poorly covered by geobotanical research north of the Polar circle
(Ermokhina, 2017, 2018). International access to datasets collected
by Russian scientists is often hampered by political, bureaucratic
and language barriers. Another important factor that hinders
broader data access is the lack of data standardization. It is esti-
mated that about 5000 relevés (phytosociological plots following
the Braun-Blanquet method) are published (mainly in Russian), and
many more are digitized, but not published, or still in field books
(Ermokhina, 2017). Harmonization and integration of the data into
internationally available archives would facilitate pan-arctic vegeta-
tion research impeded by existing data gaps.

Here, we present a newly assembled Russian Arctic Vegetation
Archive (AVA-RU), which consists of 4785 Braun-Blanquet plots
(Figure 1). The goal of AVA-RU is to unite and organize existing
Russian Arctic geobotanical data into a single data repository ac-
cording to international AVA protocols (Walker et al., 2013). The
AVA-RU is part of the international Arctic Vegetation Archive
project supported by the Conservation of Arctic Flora and
Fauna (CAFF, 1997; https://www.caff.is/flora-cfg/ava) and the
International Arctic Science Committee's Terrestrial Working
Group (IASC TWG). The AVA-RU is the only resource containing
historical Soviet geobotanical plots, as well as modern Russian
and international data collected in Russia. The data were sampled
at 40 major sites ranging from the Norwegian Svalbard archipel-
ago and the Kola peninsula (Murmansk oblast’) in the West to the
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FIGURE 1 Overview of locations and number of geobotanical plots included in the Russian Arctic Vegetation Archive (Eurasian Arctic

transect data included, status 3 March 2023).

Indigirka basin (Sakha Republic) in the East, covering all bioclimatic
subzones from high polar deserts to forest-tundra and northern
taiga (CAVM Team, 2003). Most plots (72%) are georeferenced
and can be used for modelling applications. The time range of the
data varies from the late 1920s (Kola peninsula historical data) to
2022 (Yamal peninsula).

The Arctic Vegetation Archive can be used to address a wide
range of scientific and practical issues. We aim to promote the use of
AVA-RU datasets for scientific research, biodiversity conservation
and ecosystem restoration.

2 | DATA ACQUISITION AND
HARMONIZATION

2.1 | Data acquisition and compilation

VA-RU data have been sampled following the Braun-Blanquet
sampling method, which is the standard methodology for Russian
Arctic vegetation records (Walker et al., 2017). The size and shape
of relevés can vary from 1 to 100 m? depending on vegetation
type and characteristics of the site. The species cover/abundance

is indicated by the percentage of plot area or using a categori-
cal scalar. Whenever possible, photos of the plots were taken
(Figure 2).

A significant part of the Western Siberian dataset (1003 plots)
was compiled by team members during the 2017 expedition to
the Yamalo-Nenets Autonomous district (Sofronova et al., 2019;
Telyatnikov et al., 2019a, 2019b; Telyatnikov, Khitun, Chernyadyeva,
& Kuzmina, 2021; Telyatnikov, Khitun, Chernyadyeva, Kuzmina, &
Ermokhina, 2021; Potemkin et al., 2021), while other datasets were
independently contributed by researchers or based on previously
published data (Dedov, 1940; Kholod, 2007; Koroleva & Kopeina,
2018, Koroleva et al.,, 2019; Lavrinenko et al., 2016; Lavrinenko
& Lavrinenko, 2018a, 2018b; Matveyeva, 2006; Matveyeva &
Lavrinenko, 2011; Pospelova & Pospelov, 2010; Telyatnikov
etal., 2015, 2022; Walker et al., 2019).

2.2 | Data-processing algorithms and quality
control procedures

We used the standard AVA protocol to enter geobotanical data
(https://arcticatlas.geobotany.org/catalog/dataset/current-turbo
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FIGURE 2 Russian AVA data collection process. (a) 2017-2018 field campaign camp (Yamal peninsula); (b) Pre-sampling photo
documentation; (c) Photo of the plot (Baidara Bay); (d) Geobotanical plot sampling; (e) Plants height measurements; (f) Soil composition
identification; (g) Plant biomass field sampling; (h) Plant biomass samples sorting. Photos by Olga Kulikova, Anton Romanov, Yakov Gunin, lvan

Sergeev and Vitalii Zemlianskii (2017-2018).

85U8017 SUOWILLOD BA 1810 3(eoldde ayy Aq peusenob afe ssoiie VO ‘8sN Jo Se|ni Joj Afeld ) 8UlUO A8]IAA UO (SUORIPUOD-PUR-SLUB)L0O" AB 1M ALe.q U JUO//:SdNL) SUORIPUOD pUe SWie | 81 88S *[£202/TT/E2] Uo Akiqiauljuo A8|1m ‘Uoelepe Uessny aueyood Aq +2/€T GeB/TTTT'0T/10p/w00 A3 (1M Aiq 1 pul|uoy/:sdny Wwoiy pepeojumod ‘0T ‘€202 ‘852899 T



ZEMLIANSKII ET AL.

Global Ecology A Journal of W l L EY 1703

veg-data-dictionary-and-panarctic-species-list-pasl). To process
the species data, the Turboveg data management system was used
(Hennekens & Schaminée, 2001). Alternatively, some datasets were
standardized using R software (R version 4.2.2) (R Core Team, 2022).
In this case, we compared the species name provided by the author
with the Pan-Arctic species list (Raynolds et al., 2013), which we
used to maintain taxonomic consistency. We indicated species that
were not found in PASL, as ‘Unknown’ in the column ‘PASL taxon
scientific name, but kept the original name in the column ‘Dataset
taxon’. The quality of vascular plant and cryptogam data were es-
timated by the AVA team. Six classes of data quality were used: 1.
highest, 2. high, 3. high but incomplete, 4. moderate, 5. moderate

and incomplete and 6. low.

2.3 | Data description

The AVA-RU contains 4785 geobotanical plots belonging to 40 data-
sets. All the datasets consist of at least two separate files: a species
list and a habitat data list. The species list contains a full species list
for each plot, and species abundance is given in classes or percent-
age. The habitat data list contains information about vertical (aver-
age layer height) and horizontal (layer cover) structure of vegetation,
as well as a variety of information about habitat and environmen-
tal conditions. The full structure of the database is described in the
AVA protocol (https://arcticatlas.geobotany.org/catalog/dataset/
current-turboveg-data-dictionary-and-panarctic-species-list-pasl)
and the most relevant parts are highlighted in Appendix Table 1.
The majority of the plots (72%) have handheld GPS (WGS 84 datum)
georeferencing.

Some datasets are also supplemented by Additional data files,
which contain data not included in the international AVA protocol
such as active layer thickness or plant biomass. These non-AVA for-
mat files can also include information about vegetation layer cover-
age (vascular plants, dwarf shrubs (without separation by erect and
prostrate dwarf shrubs) or hemi-prostrate-dwarf shrub coverage,

etc.).

2.4 | Future data contributions to AVA-RU

Data owners can contribute their data to the Archive by contact-
ing our team through the AVA-RU website form (https://avarus.
space/profile/about/). The submitted datasets will be accepted if
they meet the following minimal criteria: (a) completeness of vas-
cular plant list; (b) georeferencing (not mandatory for historical
USSR data); (c) some habitat data. We encourage small datasets
collected in the same region to be contributed as a single archive
whenever possible. The AVA-RU team can support the authors by
standardizing their data according to AVA-RU rules. For collective
datasets, permission of all data owners is required. Datasets can
be updated upon the author's request (update history is indicated
in the dataset description).

and Biogeography Macroecology

3 | DATA ACCESS AND RIGHTS

AVA-RU data are maintained and updated on the project website,
which is available in English and Russian (Ermokhina et al., 2022;
http://avarus.space/). The website contains information about the
project, team members and data use guidelines.

The AVA-RU data can be used for research, education or
conservation and protection of nature. The publication should
be cited as follows: Zemlianskii, V., Ermokhina, K., Schaepman-
Strub, G., Matveyeva, N., Troeva, E., Lavrinenko, I., Telyatnikov,
M., Pospelov, 1., Koroleva, N., Leonova, N., Khitun, O., Walker D.,
Breen A., Kadetov, N. Lavrinenko, O., Ivleva T., Kholod, S., Petrzhik,
N., Gunin, Y., Kurysheva, M., Lapina. A., Korolev, D., Kudr, E., &
Plekhanova, E., (2023). Russian Arctic Vegetation Archive—A new
database of plant community composition and environmental con-
ditions. Global Ecology and Biogeography, (issue number and pages).
We encourage AVA-RU data users to inform the AVA-RU team
about their publications using the Archive data through a website
form (http://avarus.space/profile/about/). The titles of the proj-
ects will be published on the AVA-RU website in the ‘supported

projects’ section.

3.1 | Dataregimes

Open access is the default regime for published datasets. Open-
access data can be freely and directly downloaded from the AVA-RU
website as Creative commons 4.0 (https://opendefinition.org/licen
ses/cc-by/), but citation of the data source is required (see above).
A copy of the open-access part of AVA-RU data is stored regularly
on the external data archive Dryad, using a versioning system.
The status of the open-access data as of March 3rd, 2023 (AVA-
RU-v.1.0), is accessible on Dryad (Zemlianskii et al., 2023; https://
doi.org/10.5061/dryad.5tb2rbp8d). For open-access data, it is nec-
essary to provide references both to the original publication and this
AVA-RU data publication. We encourage reporting on any inaccura-
cies found in the AVA-RU datasets.

Contributors of unpublished datasets can opt for restricted ac-
cess. The use of restricted access data requires permission from
the data owner. The restricted access regime lasts for 5years,
after which the datasets are automatically transferred to open
access. Applicants can contact data owner(s) through a website
form on AVA-RU and ask for permission and conditions of use.
The AVA-RU team checks the data request by the applicant(s) as
quickly as possible, normally within 2weeks, and contacts the
data owners, requesting permission to use the dataset. In case of
questions from the data owner, the AVA-RU team contacts the
applicant(s) directly and requests additional information. Once
permission is received from the owner, the team sends the dataset
to the applicant. The data users should propose co-authorship to
restricted-access data owners. Co-authors should be offered the
possibility to contribute to the research and interpretation of the
results.
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4 | APPLICATIONS AND PUBLISHED
STUDIES

The AVA-RU data have already been used for a broad range of re-
search including vegetation classification and mapping (Koroleva
& Kulyugina, 2015; Lavrinenko & Lavrinenko, 2018a, 2018b;
Lavrinenko, Matveyeva & Lavrinenko, 2016; Matveyeva, 2006;
Telyatnikov, Khitun, Chernyadyeva, & Kuzmina, 2021; Telyatnikov,
Khitun, Chernyadyeva, Kuzmina, & Ermokhina, 2021; Telyatnikov
et al., 2022), species distribution modelling (Ermokhina et al., 2023)
and species richness prediction (Zemlianskii et al., 2023). We also
plan the import of the AVA-RU datasets into sPlot (s-Plot, 2023;
https://www.idiv.de/en/splot.html). The publication of the datasets
now allows further applications, which might include spatial mod-
elling of vegetation height and plant biomass, and conservation

studies.
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BIOSKETCH

The Russian Arctic Vegetation Archive team is a network of
Russian geobotanists. The goal of the team is to bring together
geobotanical data and make it openly accessible through the
Russian Arctic Vegetation Archive for the international re-
search community. The team is part of the International Arctic
Vegetation Archive group including scientists from the United

States, Europe and Canada (https://www.caff.is/flora-cfg/ava).
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