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Abstract

The European Boreal Forest Vegetation Database (EBFVD, GIVD ID: EU-00-027) is a repository for vegeta-
tion-plot data from the forests of the boreal and hemiboreal zones of Europe. In this report, we describe its
structure, current content and future perspectives opened up by the database. In February 2019, the database
contained 13 037 vegetation-plot records from Belarus, Estonia, Finland, Latvia, Norway, Russia and Sweden
that are not yet stored in the databases of the European Vegetation Archive (EVA). Consequently, this database
significantly improves the availability of forest plant community data from Northern Europe. The database is
managed by the Vegetation Science Group, Department of Botany and Zoology, Masaryk University, Brno
(Czech Republic), in the TURBOVEG 2 program. It is registered in the Global Index of Vegetation Plot Data-
bases (GIVD) and included in EVA. The whole database, or a subset of it, can be requested via EVA, or
directly from the database custodian.
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GIVD Database ID: EU-00-027
European Boreal Forest Vegetation Database

Database manager(s): Anni Jaskova (annipyy@mail.muni.cz)

Milan Chytry

Availability: according to a specific agreement
Database format(s): TURBOVEG
Plot type(s): normal plots

Countries (%): BY: 3; EE: 12; FI: 3; LV: 32; NO: 1; RU: 44; SE: 3
Formations: Forest: 100% = Terrestrial: 100%
Guilds: [NA]

Owner: Anni Jaskova, Tatyana Yu. Braslavskaya, Elena Tikhonova, Jaanus Paal, Solvita Rasina, Maris Laivins, llya B. Kucherov, Nadezhda V.
Genikova, llona Knollova, Tatiana V. Chernenkova, Elena Yu. Churakova, Martin Diekmann, Rune Halvorsen, Elena I. Kirichok, Vladimir N.
Korotkov, Alexander M. Kryshen, Daria L. Lugovaya, Olga V. Morozova, Petr V. Potapov, Tatiana S. Prokazina, Fride H. Schei, Yury A.
Semenishchenkov, Nikolai E. Shevchenko, Oksana V. Sidorova, Nikolai S. Smirnov, Olga V. Smirnova, Ruslan Tsvirko, Svetlana A. Turubanova &

Scope: We collect vegetation-plot records of all types of forest communities occurring within the boreal and hemiboreal zones, including azonal
forest communities, such as alder carrs, from the following countries and regions: Iceland, Scotland, Norway, Sweden, Finland, Estonia, Latvia,
Lithuania, Belarus and between the 53 and 69" parallel in European Russia.

Non-overlapping plots: Estimate of existing plots: Completeness: Status:

13037 20000 65% ongoing capture
Total no. of plot observations: Number of sources (biblioreferences, data collectors): Valid taxa:
13037 [NA] [NA]

Environmental data (%): altitude: 12%; slope aspect: 27%; slope inclination: 37%; surface cover other than plants (open soil, litter, bare rock
etc.): 9%; other soil attributes: 10%; soil pH: 3%; soil depth: <1%; other attributes: stand age, fire and other disturbances, river, litter thickness...

Performance measure(s): cover: 100%; number of individuals: 0%; measurements like diameter or height of trees: 13%; biomass: 0%

Geographic localization: GPS coordinates (precision 25 m or less): 83%; point coordinates less precise than GPS, up to 1 km: 6%; small grid
(not coarser than 10 km): 11%; political units or only on a coarser scale (above 10 km): 1%

Sampling periods: before 1920: <1%; 1920-1929: 4%; 1930-1939: 2%; 1940-1949: <1%; 1950-1959: 3%; 1960-1969: 1%; 1970-1979: 4%;
1980-1989: 8%; 1990-1999: 15%; 2000-2009: 45%; 2010-2019: 17%; unknown: 1%

Information as of 2019-02-26 further details and future updates available from http://www.givd.info/ID/EU-00-027

Last update: 2019-02-26
Web address:

Online upload: no Online search: no
Export format(s): TURBOVEG

Plot-size range: 1 to 2500

Introduction

The boreal vegetation zone, including the hemiboreal
subzone, situated between 53°N and 69°N in Europe, is
the most extensive biome on this continent (Ahti et al.
1968). Boreal forests, which cover a major part of the
zone, are primarily dominated by the coniferous trees Pi-
cea abies s. |. (incl. P. x fennica and P. obovata) and Pinus
sylvestris, to which Abies sibirica, Pinus sibirica and Larix
stbirica are added in north-eastern Europe. Additionally,
mixed forests of broad-leaved trees (e.g. Acer platanoides,
Tilia cordata and Quercus robur) and conifers occur on
lime-rich soils and in topoclimatically favourable sites,
increasing in abundance towards the south. Seral com-
munities are often dominated by small-leaved deciduous
trees, namely Betula spp. and Populus tremula (Kryshen
et al. 2018, Smirnova et al. 2017). The vast extent of the
biome requires international cooperation for its protec-
tion (Spribille & Chytry 2002).

Detailed knowledge of habitats and their species
composition is a prerequisite for systematic mapping and
efficient application of nature conservation measures. A
recent trend in vegetation science is the creation of large
vegetation-plot databases which facilitate and promote data
sharing (Chytry et al. 2016, Bruelheide et al. 2019). This

trend has been strengthened by the rapid increase in the
processing capacity of vegetation data management
software (e.g. TURBOVEG; Hennekens & Schaminée
2001). Theseadvances openup numerous new opportunities,
including broad-scale vegetation classification and species
or community distribution modelling (Dengler et al. 2011).
The establishment of the European Vegetation Archive
(EVA, Chytry et al. 2016; http://euroveg.org/eva-database)
has substantially facilitated the sharing of European
vegetation-plot data and enabled a joint analysis of several
independent databases.

Several thematic vegetation-plot databases, covering
selected vegetation types across their European range,
have recently been established, e.g., for Mediterranean
pine forests (Bonari et al. 2019, GIVD ID: EU-00-026).
There is, however, a general tendency for Northern Europe
to be sparsely represented in such databases, regardless of
the habitat type (Chytry et al. 2016). Two exceptions to the
general pattern are The Nordic Vegetation Database
(GIVD ID: EU-00-018), which improved the data coverage
in the Nordic countries, and the European Mire Vegetation
Database (Peterka et al. 2015, GIVD ID: EU-00-022),
which, in turn, improved the data coverage for mires in the
boreal zone, but yet there exists no international vegetation-
plot database for boreal forests.
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The boreal forests of Northern Europe have been stu-
died by a multitude of approaches, using different sam-
pling methods (Pitsch et al. 2019). This represents a
challenge for the data compilation, and for conducting
high-resolution European-scale vegetation studies. Na-
tional Forest Inventories (NFI) have a long tradition in
the Northern European countries, but their sampling de-
signs primarily served forestry purposes. The applicabi-
lity of NFI data for plant community studies, e.g., for
analyses of species-richness patterns, varies between
countries (Vidal et al. 2016), and so do the data-sharing
policies. Relatively large datasets have been collected,
e.g., in Belarus (Tsvirko 2017), Estonia (Paal et al. 2007),
Latvia (Laivigs et al. 2008), European Russia (Morozova
et al. 2017, Smirnova et al. 2017, Zaugolnova & Moro-
zova 2006-2012), southern Norway (Jkland & Eilersten
1993) and southern Sweden (Diekmann 1994). Other fo-
cal vegetation studies in Northern Europe are reviewed
by Spribille & Chytry (2002). So far, the data on which
these studies are based have not been brought together in
a common database.

We established the EBFVD aiming to cover the forests
within those countries of the boreal zone of Europe (in-
cluding the hemiboreal subzone; Ahti et al. 1968) that
were not yet adequately covered with forest vegeta-
tion-plot data by other databases registered in EVA, i.e.:
Iceland, Norway, Sweden, Estonia, Latvia, Finland, Bela-
rus, and north of 53°N in European Russia, including the
Ural Mountains. This definition of the boreal zone clo-
sely corresponds to the terrestrial ecoregions of Scandi-
navian and Russian taiga and Sarmatic mixed forests (Ol-
son et al. 2001). We compiled vegetation-plot records re-
presenting all forest communities within these zones,
including azonal forest communities such as mire forests,
alder carrs, and coastal birch forests. The EBFVD has a
different scope than the previously registered GIVD-da-
tabases. For the first time, this database enables detailed
European-scale investigation of vegetation patterns of
the boreal and hemiboreal forests. In this report, we in-
troduce the EBFVD and describe its structure, current
content, intended applications and future perspectives.

Data compilation

In the initial phase of database establishment, we re-
viewed existing data and identified gaps. First, we re-
quested boreal forest data from EVA. Thereafter, we
searched the GIVD-registered databases not included in
EVA to check whether all the boreal forest vegetation
plots in all the GIVD-registered databases were included
in EVA. On the European scale, boreal forests were
poorly represented in EVA; only Lithuania and Scotland
were adequately covered by data from the Lithuanian
Vegetation Database (GIVD-ID: EU-LT-001) and the
UK National Vegetation Classification Database (GIVD-
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ID: EU-GB-001), respectively. To fill in the gaps, we ini-
tiated cooperation within an international team of vege-
tation scientists and complemented the data by digitizing
published vegetation-plot records from literature (Ap-
pendix 1).

The incongruent vegetation sampling methods were
handled by using several data transformations. For ins-
tance, species abundances recorded on different cover
scales were transformed into a percentage scale. Espe-
cially in datasets from Estonia, Finland and Norway, the
herb layer was often recorded in several subplots but not
in the whole plot. In such cases, species lists of subplots
within the same plot were merged and cover values were
averaged across the subplots. Missing coordinates were
georeferenced based on locality descriptions or adjacency
to geo-referenced plots, and the uncertainty of localisa-
tion was estimated. All the epiphytic lichens and bryo-
phytes were excluded from the records. The applied
transformations are described in Appendix 2.

Structure and content of the database

In February 2019, the EBFVD contained a total of 13037
vegetation-plot records from Belarus, Estonia, Finland,
Latvia, Norway, Russia, and Sweden. The majority of the
plots were sampled in Russia. The new database signifi-
cantly improves the data availability of forest communi-
ties in Northern Europe compared with the data so far
available in other EVA databases (Figs 1 and 2). How-
ever, large areas within the boreal zone still remain with-
out data, including Iceland. Most of the original plot re-
cords have not been previously published in scientific
literature, although they have been used in various pub-
lished analyses. References for published datasets are
listed in Appendix 1.

The header data of the database follow the recommen-
dations of EVA, including the following fields: author
and contributor name, source (biblioreference, table num-
ber, plot number in the table, or if unpublished, original
plot ID and source file name), topography (altitude, as-
pect, slope), vegetation structure (cover of the tree, shrub,
herb and cryptogam layers, average height of trees, loca-
tion (locality name, latitude and longitude in WGS84
coordinates with location uncertainty), date of survey
and cover-abundance scale used. Many plots contain va-
rious types of additional information, e.g., about sam-
pling method, data transformation, vegetation type, land-
use information, average stand age, tree diameter at breast
height or soil properties (e.g., soil type, litter thickness,
bedrock type). The database covers sampling years from
1911 (Regel 1928) to 2018. The distribution of plots
across sampling decades is shown in Fig. 3. The most in-
tensive sampling decade was the 2000s. Plot sizes range
from 1 to 2500 m?, and both the median and mode plot
size is 400 m2. The distribution of plot sizes is shown in
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Fig. 1. Distribution map of forest vegetation plots in the study area of the European Boreal Forest Vegetation Database (n =
13037) and in the other databases in the European Vegetation Archive (n = 10015).
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Fig. 2. A country-based comparison of the numbers of forest vegetation plots in the study area between the European Boreal
Forest Vegetation Database (EBFVD) and the other databases in the European Vegetation Archive (EVA).
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Fig. 3. Temporal distribution of sampled plots in the European Boreal Forest Vegetation Database. The sampling year ranges

from 1911 to 2018.
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Fig. 4. Distribution of plot sizes in the European Boreal Forest Vegetation Database. The plot size ranges from 1 to 2500 m>.

Fig. 4. Only 1.7% of the plots have been assigned to syn-
taxa according to the Braun-Blanquet school of phytoso-
ciology, either by their original authors or by the data
contributors, whereas 22.6% of the plots have been as-
signed to other classification systems, e.g., the Russian
eco-dynamic typology (Kryshen et al. 2018) or the Fin-
nish forest site types (Hotanen et al. 2008), which are also
applied in Estonia and Russian Karelia.

The species data consists of records of vascular plants,
bryophytes and lichens. The exact number of plots where

bryophytes and/or lichens were recorded is unknown,
because the reason for their absence in the plot records
was not documented. The cover-abundance of the major-
ity of species was estimated in all of the plots (in some
datasets, only the presence was recorded for lichens; see
Appendix 2). Species were recorded separately for the
following vegetation layers: tree (in some cases with two
sub-layers), shrub, herb, and cryptogam layer. The da-
tabase is divided into two parts that use different species
lists. The nomenclature of the plots from Belarus and
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Occurrence frequency of canopy tree species
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Fig. 5. The frequency of tree species occurring as canopy dominants (blue bars), and non-dominants (green bars) in the Eu-
ropean Boreal Forest Vegetation Database. The species are ordered by the frequency of occurrence as dominants. Only
species that occurred in more than 1% of all plots and were dominant in one or more plots are displayed.

Russia follows the TURBOVEG species list Russia (with
some modifications and additions, vascular plants adap-
ted from Cherepanov 1995), and the nomenclature of the
plots from Estonia, Finland, Latvia, Norway and Sweden
follows the TURBOVEG species list Europe (with some
modifications and additions, vascular plants adapted
from Tutin et al. 1968-1993). The nomenclature of bryo-
phytes and lichens in both species lists follows several
different sources. The frequency of occurrence of tree
species, as well as the frequency of their occurrence as
canopy dominants, is shown in Fig. 5. Pinus sylvestris and

Picea abies are the most frequently occurring dominant
species within the EBFVD.

Data accessibility

The EBFVD is stored in EVA (http://euroveg.org/eva-
database-participating-databases; Chytry et al. 2016) and
registered in the GIVD (http://www.givd.info/ID/EU-
00-027). Data are made available in accordance with the
Data Property and Governance Rules of EVA. The acces-
sibility regime is currently set to restricted (see more in
http://euroveg.org/download/eva-rules.pdf), due to an

ongoing research project. Additionally, a subset of the
database, 5 651 plots, is included in the sPlot (Bruelheide
at al. 2019) database. The whole EBFVD, or a subset of it,
can be requested by anyone via EVA or directly from the
database custodian (first author). The EBFVD is an inde-
pendent database and the data remains in the ownership
of the data contributors. The decision on data sharing
will be made individually for each data request.

Applications and future perspectives

The EBFVD can serve a wide range of scientific pur-
poses. One of the intended aims is creating a unified clas-
sification of boreal forest types following the phytoso-
ciological approach, carefully tested against real data, and
with formal definitions of syntaxa. The database has al-
ready been used for improving the EUNIS (European
Nature Information System) habitat type system of the
European Environment Agency (Schaminée et al. 2018).
Moreover, the database can be used for gradient analyses
of species-environment relationships, studies of species-
richness patterns as well as for addressing biogeographi-
cal questions such as sharpening the definitions of the
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borders of the vegetation zones and subzones and ex-
ploring plant invasion patterns. Our ambition is that the
new database will enhance the use of these data by a wide
range of researchers. However, it must be noted that the
large variation in sampling methods, particularly con-
cerning the plot sizes, must be considered before further
data analysis (Otypkovd & Chytry 2006), as well as the
fact that the database does not contain time series.

The EBFVD still completely lacks data from Iceland
and large parts of Norway, Sweden, Finland and
European Russia. Moreover, not all the existing forest
vegetation types are adequately represented in the
database for all the countries of the boreal zone. For
instance, in Belarus, only records of pine forests are
currently available (Tsvirko 2017). The imbalance in plot
numbers between countries can be explained by several
reasons: firstly, the use of incompatible sampling
methods, mainly in Fennoscandia, led to exclusion of
some datasets. Secondly, digitization of vegetation-plot
records from the literature has clearly been most active in
Russia, Latvia and Lithuania. Most probably, sampling
activity is also reflected in the plot numbers, but this is
difficult to estimate. Finally, chance played its role too,
via established contact networks directing the data
inquiry, and via variable attitudes towards data sharing.
We welcome potential collaborators from all the countries
in the study area to contribute vegetation-plot data and
act as local experts. To join the database, the potential
contributors are encouraged to directly contact the
database custodian (first author). The data do not
necessarily need to be in TURBOVEG 2-format, and can
be standardized by the database custodian. Our ambition
is to continue digitizing the already published vegetation-
plot records from literature, to include more existing
local or regional datasets, and to conduct complementary
tield surveys to cover the most obvious gaps.
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