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Abstract

Two years after its official start, the national vegetation database Vegltaly, a collaborative project supported by the Italian
scientific community and developed by a large group of scientists, is presented. This article offers a concise overview of the
content of the database, currently consisting of 31,100 vegetation plot, including published and unpublished data. Some
basic statistics are analysed; for example, data distribution in space and time, represented vegetation types expressed as
physiognomic categories. Although rather young and still in progress, Vegltaly already contains data from all the Italian
regions and stands as an optimal candidate for the development of an Italian national vegetation database. Its main
goals, theoretical basis, technical features, functionalities and recent progresses are outlined, showing glimpses of future

prospects.

Keywords: Biodiversity informatics, database, phytosociology, relevé, vegetation plot

Introduction

In the last decades, with the improvement of the
informatics technology, great advancements have
been made in the field of databases applied to
ecology, nature conservation and environmental
science. Regional and national databases have been
developed during recent years, and they resulted very
useful tools for public and private institutions in
obtaining detailed and synthetic information for both
scientific research and applied topics management
(Michener & Brunt 2000; Schaminée et al. 2011).
In the context of vegetation science, several
institutions worldwide developed databases con-
sisting of electronic archives of vegetation plots

(Wohlgemuth 1992; Brisse et al. 1995; Ewald
1995, 2001; Font & Ninot 1995; Schaminée &
Hennekens 1995; Schaminée & Stortelder 1996;
Mucina et al. 2000; Chytry & Rafajova 2003; Font
et al. 2010; Schaminée et al. 2011; Kacki & Sliwiniski
2012). Given the important structural and functional
role of vegetation in terrestrial ecosystems, vegetation
databases represent an important instrument for
supporting taxonomic investigation (Raimondo &
Spadaro 2008; Castellano et al. 2012; Troia et al.
2012), providing data for the analysis of spatial
distribution of species (Parolo et al. 2008; Scarnati
et al. 2009b; Guidi & Foggi 2012), assessing the
conservation status of species and habitats (Scarnati
et al. 2009a; Abeli et al. 2012) and monitoring
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environmental changes, including climate change
and the spread of alien species (Celesti-Grapow et al.
2010; Attorre et al. 2011; Jandt et al. 2011; Barni
et al. 2012). This is extremely useful even in light of
the main international policies for biodiversity
conservation (e.g. Kyoto Conference, Rio Confer-
ence and the Habitat Directive 92/43/EEC).

In a recent overview about vegetation-plot data
and databases, Schaminée et al. (2009) reported
more than 4,300,000 vegetation-plot records existing
in Europe. At present, the Global Index of Vegeta-
tion-Plot Databases (GIVD, Dengler et al. 2011)
counts 1,894,272 plots for Europe included in 129
databases. At present, the five largest vegetation
databases in Europe are the Dutch national vegeta-
tion database (600,000 plots), the French database
(SOPHY, 212,244 plots), the Iberian and Macar-
onesian Vegetation Information System (125,000
plots), the German Vegetation Reference Database
(111,928 plots) and the Czech National Phytosocio-
logical Database (99,586 plots; data from http:/
www.givd.info/ on 21 July 2012).

Schaminée et al. (2009) reported for Italy a total
amount of 150,000 plots including published and
unpublished relevés, with only about 20,000 com-
puterized relevés. They also remarked the absence of
an Italian national vegetation database. The total
amount of vegetation plots recorded in Italy, in terms
of both existing data and data already stored in
electronic archives, is at present much higher than in
the figure given by Schaminée et al. (2009).
Currently, 18 different Italian databases are regis-
tered in GIVD for a total amount of 37,243 plots
(not considering incidental repetitions), but other
important and well-known vegetation databanks
existing in some Italian institutions not yet registered
in the Global Index should be added to this list. The
main problem remains that most of these data are not
available for the public, since they are stored in
private, often temporary databanks in datasheet
format specifically created for syntaxonomical ana-
lyses (Venanzoni et al. 2012).

During the last 5 years, the idea of a national
vegetation database called Vegltaly was developed
and proposed to the Italian scientific community
(Venanzoni & Panfili 2010; Venanzoni et al. 2012),
stimulating a larger and larger group of scientists to
join the project. The main aim of this article is to
present the state and to discuss the future develop-
ments of Vegltaly, 2 years after its first presentation
as a national project.

A brief history

Vegltaly (http://www.vegitaly.it) was founded and
developed as a subproject of the open-source project
anArchive for Botanical Data (http://www.anarchive.
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it), a Web geodatabase designed to store, retrieve
and analyse floristic and vegetation data (Venanzoni
et al. 2012). AnArchive, started in 2000, was a
collaborative project at the beginning mainly dedi-
cated to manage herbaria and floristic data and
involving only three universities, Perugia, Camerino
and Siena (Venanzoni et al. 2003; Panfili et al. 2004;
Venanzoni & Panfili 2010). During the last 12 years,
the project grew up, involving more and more
universities, improving its structure and applications
in order to offer increasing opportunities to users and
to facilitate the research. The subproject dedicated to
vegetation data was accurately developed respecting
international standards and according to the defini-
tion of ““vegetation database’’ stated by GIVD (http://
www.givd.info/index.php?id=givd-criteria; Schaminée
et al. 2009; Dengler et al. 2011).

At the 46th Congress of the Italian Society of
Vegetation Science (SISV), held in 2010 in Pavia,
Vegltaly was proposed for the first time as a standard
to collect and manage vegetation data at national
scale (Venanzoni & Panfili 2010). During the last 2
years, Vegltaly grew both in number of stored
vegetation plots and in popularity, at both the
national and international scales. The citations of
the database increased (Feoli et al. 2011; Landucci
et al. 2011; Guarino et al. 2012; Venanzoni et al.
2012) and the project was often promoted in
national and international congresses. It has been
well acknowledged in Europe becoming a founding
partner of the rising European Vegetation Archive
(EVA; Chytry et al. 2012) and the main Southern
European reference point for the creation of the
European taxonomic standard list for vegetation
studies named EuroSL (Dengler et al. 2012).

At present, a large number of researchers from
different Italian universities, including the authors of
this article (some of which were already managing
private databanks), joined Vegltaly. The resulting
working group aims at bringing together all the small
databases scattered across Italy in one large collabora-
tive project. The group has already gone through a trial
period, managing data from different origins, collected
with different aims and stored by using different
systems and programs (such as TURBOVEG, Micro-
soft ACCESS or spreadsheet software applications).
Indeed, one of the first and most important issues faced
by the working group concerns a proper data
standardization, avoiding the loss of useful informa-
tion. Practical and technical solutions of this problem
have been successfully tested, developing user-friendly
tools for importing and managing vegetation plots in a
single database structure. Another important issue,
still under development, is the serious need of a shared
set of formal rules, which allow a wide access to data
and still safeguard each data provider’s intellectual

property.
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Main goals of the project

Vegltaly can be defined as a collaborative long-term
project. It is supported by SISV and Italian Botany
Society and involves different universities, public
institutions and private users willing to cooperate. Its
basic purposes are:

— to build a vegetation database on the national
level, which contains historical and current data,
both published and unpublished;

— to provide standards for data collecting and
archiving according to national and international
guidelines;

— to create a robust support for syntaxonomical,
synecological and geobotanical researches, in
particular large-scale vegetation classifications,
statistical data analyses, spatial and temporal
analyses of floristic and vegetation data for
monitoring environmental changes and ecosys-
tems;

— to create a direct link between bibliographic
sources and their data content making use of
the system LISY - List of the Syntaxonomic
Units of the Italian Vegetation (Bracco & Nola
1995; Biondi et al. 1996, 1997; Bracco 2001;
Bracco et al. 2007), a specific tool to manage
syntaxonomic literature created by SISV, periodi-
cally updated and available online at http://
www.scienzadellavegetazione.it/sisv/lisy/index.jsp;

— to facilitate the sharing and comparing of data
among European countries and

— to create a Web interface for accessing and
disseminating data.

Some of these purposes have already been
achieved (at least partially) or are about to be
reached. Vegltaly is a project which needs of conti-
nuous updating, support and collaborations from the
scientific community in order to be considered really
successful.

Current functionalities and tools

Vegltaly uses open-source software to archive,
retrieve and publish botanical data on the Web.
The Web server application runs on Apache Tom-
cat( servlet container and stores its data in Post-
greSQL(. The client application is written in Java
and runs on various platforms such as Linux, Mac
OS X and Windows. The Web access and consulta-
tion of the database content are free for public data,
while the export function is regulated on the ground
of the level of data-protection, decided by each data
owner. Any recent browser such as Firefox, Chrome,
Internet Explorer and Safari can be used to access
and manage the data (Venanzoni et al. 2012).

The keystone concept of vegetation plot adopted
by Vegltaly corresponds to the modern phytoso-
ciological relevé derived from the Braun-Blanquet
model (Braun-Blanquet 1928; Westhoff & van
der Maarel 1973; Mueller-Dombois & Ellenberg
1974; Dengler et al. 2008; Biondi 2011), the
most traditionally used approach in collecting
vegetation data among European vegetation scien-
tists (Schaminée et al. 2009). However, some
variants of this basic concept are also accepted,
provided that they respect the ‘‘vegetation-plot™
definition adopted by GIVD (Dengler et al. 2011).
For example, plots based on multi-scale design
(e.g. plots and subplots), as those used by
Chiarucci et al. (2008, 2012), have been entered
in the database already from its very beginning. In
these data, the presence/absence of species can be
obtained for the smaller scales (subplots) and the
species frequency in the subplot can be obtained
for the larger scale (plot).

The accepted measures of species abundance at
present are:

— the original Braun-Blanquet scale (1932, 1964),

— the scale of Braun-Blanquet modified by Bark-
man et al. (1964),

— the ordinal van der Maarel’s scale (1979),

— the scale of Pignatti and Mengarda (1962),

— the cover percentage scale,

— the binary presence/absence scale and

— any frequency scale based on a division of plots
into subplots.

A conversion system integrated in Vegltaly enables
the export, use and comparison of relevés based on
different sampling scales, turning each scale into
each other through their transformation to percen-
tage values, or reducing to presence/absence data,
which are often more informative than abundance
data (Wilson, 2012).

Three tools are available to store and manage
vegetation data:

(1) ““‘Archiver” is the principal and oldest applica-
tion, created to properly handle floristic and
vegetation data; it enables to store, retrieve and
modify single vegetation plots or phytosociolo-
gical relevés, by a user-friendly interface.

(2) “TabImport” is a tool to quickly upload multi-
ple vegetation plots organized in tables, in
spreadsheet file formats such as .xls, .xlsx and
.ods.

3) “Veglmport” is the younger application, de-
signed to adapt, standardize and import in-
dependent databases and tables in .xml format,
such as data from Turboveg (Hennekens &
Schaminée 2001).
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The data export is possible from the Web interface
using queries (e.g. dominant species, localities,
syntaxa and projects) and organizing the data in
tables containing header and species data. The
currently available export formats are .txt, .csv and
.ods respecting the compatibility with data analysis
and statistical programs such as JUICE (Tichy
2002), SYNTAX (Podani 1995), MATEDIT
(Burba et al. 2008) and R Project for Statistical
Computing (R Core Team 2012). A simple cluster
analysis is also supported via Web.

Geographic information may be imported in
metric-based  Universal  Trasversal = Mercator
(UTM) system, degree-based systems WGS84,
ED50 and Roma40 or using the European Floristic
Grid, corresponding to 1/16 of a map in scale
1:50,000 UTM-ED50 (Ehrendorfer & Hamann
1965; Niklfeld 1977).

Two powerful tools make Vegltaly more innova-
tive than other databases in Europe. The first one is
the constantly updated, synonymized taxonomical
list on which the whole database system is founded.
The second one concerns the opportunity to cross
both floristic and vegetation data in order to facilitate
geobotanical investigations (Venanzoni et al. 2012).
These functions are available thanks to the close
integrated development of the project Vegltaly with-
in the anArchive system, which besides vegetation
data contains more than 95,000 floristic records from
several Italian Herbaria (data available on 26
September 2012 at http://www.anarchive.it/anArc-
hive/statistiche.jsp).

The synonymized checklist includes 13,062 cor-
mophytes (25,348 specific and infraspecific names,
including accepted names and synonyms), 1198
bryophytes (4181 names including synonyms),
1493 fungi (2308 names including synonyms) and
34 macro-algae (64 names including synonyms).
This list is the result of a continuous update based on
acknowledged Italian taxonomic checklists (Conti
et al. 2005; Onofri et al. 2005; Aleffi et al. 2008;
Bazzichelli & Abdelahad 2009) integrated by the
most important and recent taxonomical and nomen-
clatural revisions in Europe. Users may choose to
export vegetation data using the original species
names recorded by the authors or translating
automatically old synonyms of a taxon in the current
name, suggested by the system. This function may be
particularly useful to manage large data set collected
in different times or by different people, who adopted
different synonyms to indicate the same taxon.
Evidently, the system cannot solve problems such
as historically misapplied names or different taxo-
nomic concepts, which should be appropriately
evaluated.

A webGIS platform has been developed in order to
allow the data visualization through the projection of
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point and grid data overlaid on a topographic base
map. The base maps are supplied by leading
providers of online maps such as Google and
OpenStreetMaps. The platform allows operations
such as navigation, zoom, data exploration, selection
and export of selection in different formats such as
.gml (geographic markup language) and .kml (key-
hole markup language), easily loadable into common
Global Information System (GSI) software. The
webGIS platform is an integral part of the database
management system, which enables the visualization
based on SQL query request on the stored data.
Actually, this function is active only in the herbaria
section, because still under construction. So at the
moment it is only possible the visualization of species
distribution of herbaria specimens stored in anArc-
hive. In a next future, this function will be extended
to all parts of the system including Vegltaly project,
and the integrated visualization of species/syntaxa
geographic distribution and species distribution
model will be possible.

Basic statistics of the database

At present, Vegltaly hosts 31,100 vegetation plots,
whose large majority derives from published sources
(Table I). The total amount is the sum of a number
of already existing datasets, which have been merged
and might include incidental repetitions.

They are not evenly distributed in the Italian
territory (Table II and Figure 1). In general, a higher
density of archived plots is evident in Central Italy
(Figure 1). The most represented region is Lazio
(6,134), due to the large number of research groups
operating in that territory, followed by Umbria (3,766)
and Toscana (3,131). These three regions together
count for more than 40% of the total amount of plots
in the database, indicating that a remarkable storage
effort was invested up to date in these territories.

When considering the number of stored vegetation
plots as a function of their year of publication
(distribution per decades, Figure 2), a progressive
increase is evident especially with reference to the
last 30 years. The oldest relevé dates back to 1923.
Obviously, in the starting stages of the upload
process, most of the providers gave priority to recent
data, including also a remarkable number of unpub-
lished plots. A progressive increase of old data is

Table 1. Published, unpublished and total vegetation plots (vp)
stored in Vegltaly.

No. of vp %
Published 22,878 73.56
Unpublished 8,222 26.44
Total 31,100
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Table II. Geographical origin, according to the Italian Regions, of
the vegetation plots (vp) currently stored in Vegltaly (n.a. = not
available).

No. of vp %

Lazio 6,134 19.72
Umbria 3,766 12.11
Toscana 3,131 10.07
Sicilia 2,742 8.82
Campania 2,722 8.75
Marche 1,881 6.05
Abruzzo 1,660 5.34
Sardegna 1,488 4.78
Veneto 1,315 4.23
Emilia Romagna 1,032 3.32
Calabria 758 2.44
Lombardia 624 2.01
Basilicata 451 1.45
Molise 434 1.40
Puglia 357 1.15
Friuli Venezia Giulia 288 0.93
Valle d”’Aosta 243 0.78
Piemonte 192 0.62
Liguria 164 0.53
Trentino 133 0.43
San Marino Rep. 2 0.01
n.a. 1,583 5.09
Total 31,100

ol vp

[ o
[ 203w
[
B o
- 16003199
B -

Figure 1. Distribution map of the vegetation plots (vp) stored in
Vegltaly.

expectable in the next future, although they present a
number of intrinsic difficulties, mainly due to the
current taxonomic and methodological advances
which make them obsolete and often unsuitable for
large analyses.
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Figure 2. Years of publication of the vegetation-plots (vp) stored in
Vegltaly, grouped in decades (bars); cumulative frequency
distribution of the vp number per decades (dashed line).

A first data screening on the ground of the
corresponding vegetation type was possible only
using rough categories, mostly based on physiog-
nomy, structure and life form of the dominant
species (Table III). More than half (55.59%) of the
total amount of stored relevés represents herbaceous
vegetation, including in this category also aquatic
and amphibious plant communities. More than one-
third (34.68%) refers to forest vegetation.

Conclusions and perspectives

The convergence of several private (mainly regional
or including few vegetation types) databases into a
single national one represents an important mile-
stone for the Italian vegetation science towards the
development of national-scale and long-term pro-
jects. Vegltaly might become one of the most
important instruments for large-scale studies in
vegetation science and plant ecology, as it already
happened for analogous projects in other European
countries (e.g. Rodwell 1991-1995; Schaminée &
Westhoff 1992; Valachovic 1995-2001; Jarolimek
et al. 1997; Chytry 2007-2011).

Although the number of vegetation plots rapidly
increased during the last years, the data at present
stored in Vegltaly are still far from being considered
complete and representative of the whole Italian
vegetation biodiversity. Some vegetation types are
better represented than others, since many data
were collected and stored for specific purposes,
for example, the production of thematic works at
national or regional scale (Biondi et al. 2007;
Pesaresi et al. 2007; Blasi et al. 2009, 2012a,
2012b; Rosati et al. 2010; Landucci et al. 2011; De
Sillo et al. 2012; Lonati & Siniscalco 2012; Prisco
et al. 2012a, 2012b). At the same time, also the
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Table III. Main vegetation types stored in Vegltaly (vp, vegetation
plots).

No. of vp %

Forest vegetation 10,786 34.68

Climatophilous forest vegetation 10,157 32.66

Riparian and palustrine forest 579 1.86
vegetation

Chestnut woods 50 0.16

Shrub vegeration 1,768 5.68

Supratimberline dwarf shrubs 24 0.08

Temperate bushy/shrubby 1,064 3.42
vegetation

Riparian and palustrine bushy/ 280 0.90
shrubby vegetation

Heathlands 10 0.03

Mediterranean scrub and 414 1.33
chamaephytic vegetation

Herbaceous vegetation 17,412 55.99

Edges and fringes (both 378 1.22
climatophilous and azonal)

Supratimberline grasslands 127 0.41

Secondary grasslands 3,274 10.53

Annual non-niytrophilous dry 897 2.88
grasslands

Pioneer annual wet vegetation 65 0.21

Temporary wetlands 238 0.77

Marshy and transitional pastures 1,277 4.11
and meadows

Wet meadows (sedge dominated) 713 2.29

Helophytic vegetation 925 2.97

Spring vegetation (mainly 45 0.14
bryophitic)

Bogs 217 0.70

Annual sub-nitrophilous wet 166 0.53
vegetation

Ruderal/synanthropic annual 490 1.58
vegetation

Ruderal/synanthropic biennial/ 296 0.95
perennial vegetation

Mediterranean salt marshes and 302 0.97
salt meadows perennial
vegetation

Mediterranean salt marshes annual 57 0.18
vegetation

Wall vegetation 1,058 3.40

Scree vegetation 90 0.29

Rupicolous non-coastal vegetation 258 0.83

Rupicolous coastal vegetation 86 0.28

Badland pioneer vegetation 738 2.37

Dune vegetation 2,603 8.37

Aquatic and amphibian vegetation 3,112 10.01

Unclassified 1,110 3.57

Total 31,100

geographical distribution of vegetation plots is not
homogeneous across the national territory. However,
through Vegltaly, these gaps may be easily filled in
the next future, encouraging the scientific commu-
nity to actively take part into the project, not only
providing relevés but also contributing to data
storage and, hopefully, fundraising.

Moreover, new technical improvements of tools
and utilities are going to come in a next future. Not
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only the improvement of GIS and the Web carto-
graphic restitution of taxa and syntaxa distribution
are already in progress, but also further implementa-
tion of functions for statistical analysis directly
applicable online. Next functions to be developed
in short time will be the possibility to store and
manage synoptic table and the opportunity to export
data in Veg-X format, the international vegetation-
plot exchange data standard (Wiser et al. 2011).
These two last functionalities will be particularly
useful to facilitate large-scale revisions (Tichy et al.
2012) and to favour data exchange and integration
with other national and European initiatives such as
the Italian Network of Biodiversity (Martellos et al.
2011) and the EVA project.
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