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« Custodian of the European
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Vegetation survey

Standardized methodology in Europe since the 1920s




Vegetation survey




Vegetation survey

webgis.nature.cz/mapomat/



1992: IAVS Working Group European Vegetation Survey
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Content of this talk: four vegetation databases

FloraVeg.EU database

European Vegetation Archive (EVA)

VAL } sPlot sPlot — Global Vegetation Database

plots

ReSurveyEurope




Database 1

Database of European vegetation, habitats and flora



EuroVegChecklist

(Mucina et al. 2016)

Applied Vegetation Science 19 (Suppl. 1) (2016) 3-264

Vegetation of Europe: hierarchical floristic
classification system of vascular plant, bryophyte,
lichen, and algal communities

Ladislav Mucina, Helga Bultmann, Klaus Dierl3en, Jean-Paul Theurillat, Thomas Raus,

Andraz Carni, Katerina Sumberova, Wolfgang Willner, Jirgen Dengler, Rosario Gavilan
Garcia, Milan Chytry, Michal Hajek, Romeo Di Pietro, Dmytro lakushenko, Jens Pallas,

Fred J.A. Daniels, Erwin Bergmeier, Arnoldo Santos Guerra, Nikolai Ermakov, Milan
Valachovic, Joop H.J. Schaminée, Tatiana Lysenko, Yakiv P. Didukh, Sandro Pignatti,

John S. Rodwell, Jorge Capelo, Heinrich E. Weber, Ayzik Solomeshch, Panayotis Dimopoulos,
Carlos Aguiar, Stephan M. Hennekens & Lubomir Tichy

All units Dominated by vascular plants
149 classes 109 classes
377 orders 300 orders

Ladislav Mucina e 1296 alliances * 1106 alliances



EuroVegChecklist

More than 300 new alliances have been published in Europe
since the publication of the EuroVegChecklist

No. of newly
described alliances

Year

Preislerova & Chytry 2025, Applied Vegetation Science



Revisions of the EuroVegChecklist classification

European Vegetation Classification Committee
euroveg.org/evc-committee



Revisions of the EuroVegChecklist classification

European
Vegetation
Proposal . .
o Cf?ange Classm(?atlon Proposal
EuroVegChecklist Committee accepted
Change to
EuroVegChecklist
Authors of
published Proposal
vegetation rejected

classification
studies



FloraVeg.EU database
launched in 2022

Chytry et al. 2024, Applied Vegetation Science



FloraVeg.EU database



FloraVeg.EU database: Vegetation



FloraVeg.EU database: Vegetation




FloraVeg.EU database: Vegetation

Maps of European vegetation alliances

Preislerova et al. 2022, Applied Vegetation Science

Zdenka Preislerova



FloraVeg.EU database: Vegetation

Maps of European vegetation alliances

Preislerova et al. 2022, Applied Vegetation Science

Zdenka Preislerova



FloraVeg.EU database: Vegetation

Attributes of European vegetation alliances
Preislerova et al. 2024, Applied Vegetation Science

Zdenka Preislerova

Twelve attributes

» Life form

* Phenological optimum
« Substrate moisture

« Substrate reaction

« Salinity

« Nutrient status

» Soil organic matter

* Vegetation region

« Elevational vegetation belt
* Azonality

« Successional status
« Naturalness




FloraVeg.EU database: Vegetation



FloraVeg.EU database

Photo submission portal: floraveg.eu/vegetation/contribution



FloraVeg.EU database



FloraVeg.EU database: EUNIS classification

S



FloraVeg.EU database: EUNIS classification

Crosswalks habitats — vegetation types



FloraVeg.EU database: EUNIS classification



FloraVeg.EU database



FloraVeg.EU database: Species data

S



FloraVeg.EU database: Species data

S

« Alien plants in Europe
Kalusova et al. 2024, Preslia

» Ellenberg-type indicator values

for European plants
Tichy et al. 2023, Journal of Vegetation Science

 Disturbance indicator values

for European plants
Midolo et al. 2023, Global Ecology and
Biogeography



Database 2

European Vegetation Archive (EVA)



European Vegetation Archive (EVA)

Initiated in 2012 euroveg.org/eva-database

IAVS Working Group
European Vegetation Survey
Data Property and
Governance Rules
Coordinating Board and
Council



European Vegetation Archive (EVA)

Stephan Hennekens Borja Jiménez-Alfaro



European Vegetation Archive (EVA)

2012-2014: Technical
preparation

Coordination at Masaryk
University (CZ) and
Wageningen Environmental
Research (NL)

First databases joined
2014: First data released
for projects

2016: Report article




European Vegetation Archive (EVA)

Data

Project
providers leaders
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European Vegetation Archive (EVA)

Data Project
providers leaders



European Vegetation Archive (EVA)

* Applicant’s name:

* Applicant’s institutional address:

* Applicant’s e-mail:




European Vegetation Archive (EVA)



European Vegetation Archive (EVA)

Current state

* 108 vegetation-plot
databases

« 2.1 mil. vegetation plots

« 2062 projects

* 81 research articles



Revisions of European vegetation classification
based on EVA



Revisions of EuroVegChecklist classification

Tomas Peterka

Fens

Applied Vegetation Science 20 (2017) 124-142

Formalized classification of European fen vegetation at
the alliance level

Tomas Peterka, Michal Hajek, Martin Jirousek, Borja Jiménez-Alfaro, Liene Aunina,

Ariel Bergamini, Daniel Dité, Ljuba Felbaba-Klushyna, Ulrich Graf, Petra Hajkova,

Eva Hettenbergerova, Tatiana G. lvchenko, Florian Jansen, Natalia E. Koroleva,

Elena D. Lapshina, Predrag M. Lazarevic, Asbjern Moen, Maxim G. Napreenko,

Pawel Pawlikowski, Zuzana Pleskova, Lucia Sekulova, Viktor A. Smagin, Teemu Tahvanainen,
Annett Thiele, Claudia Bita-Nicolae, Idoia Biurrun, Henry Brisse, Renata Custerevska,

Els De Bie, Jorg Ewald, Una FitzPatrick, Xavier Font, Ute Jandt, Zygmunt Kacki, Anna Kuzemko,
Flavia Landucci, Jesper E. Moeslund, Aaron Pérez-Haase, Valerijus Rasomavicius,

John S. Rodwell, Joop H.J. Schaminée, Urban Silc, Zvjezdana Stanci¢ & Milan Chytry

Peterka et al. 2017
13 alliances



Revisions of EuroVegChecklist classification
Beech forests

Applied Vegetation Science 20 (2017) 494-512

Classification of European beech forests:
a Gordian Knot?

Wolfgang Willner, Borja Jiménez-Alfaro, Emiliano Agrillo, Idoia Biurrun,

Juan Antonio Campos, Andraz Carni, Laura Casella, Janos Csiky, Renata Cuéterevska,

Yakiv P. Didukh, Jorg Ewald, Ute Jandt, Florian Jansen, Zygmunt Kacki, Ali Kavgaci, Jonathan
Lenoir, Aleksander Marinsek, Viktor Onyshchenko, John S. Rodwell, Joop H.J. Schaminée,
Jozef Sibik, Zeljko Skvorc, Jens-Christian Svenning, loannis Tsiripidis, Pavel Dan Turtureanu,
Rossen Tzonev, Kiril Vassilev, Roberto Venanzoni, Thomas Wohlgemuth & Milan Chytry

 Willner et al. 2017
e 6 alliances

Wolfgang Willner



Revisions of EuroVegChecklist classification
Coastal dunes

Received: 26 April 2016 | Accepted: 17 March 2018

DOI: 10.1111/avsc.12379

VEGETATION SURVEY Applied Vegetation Science %5

2w

Classification of European and Mediterranean coastal dune
vegetation

Corrado Marcend®? | Riccardo Guarino® | Javier Loidi® | Mercedes Herrera® |

Maike Isermann® | llona Knollova®! | Lubomir Tichy! | Rossen T. Tzonev® |

Alicia Teresa Rosario Acosta® | Una FitzPatrick” | Dmytro lakushenko® |

John A. M. Janssen’ | Borja Jiménez-Alfaro*** | Zygmunt Kacki'® | Iva Keizer-Sedlakova’

Vitaliy Kolomiychuk® | John S. Rodwell*? | Joop H. J. Schaminée® | Urban Silc®® |
Milan Chytry*

« Marceno et al. 2018
16 alliances

Corrado Marceno



Revisions of EuroVegChecklist classification
Mediterranean Lygeum spartum grasslands

Marceno et al. 2019
8 alliances

Corrado Marceno



Revisions of EuroVegChecklist classification
Marshes

Landucci et al. 2020
11 alliances

Flavia Landucci



Revisions of EuroVegChecklist classification
Mediterranean pine forests

Bonari et al. 2021
10 alliances

Gianmaria Bonari



Revisions of EuroVegChecklist classification

Veronika Kalnikova

River gravel-bar vegetation

Received: 5 June 2020 | Revised: 7 September 2020 ‘ Accepted: 5 October 2020

DOI: 10.1111/avsc.12542

VEGETATION SURVEY Applied Vegetation Science

Vegetation of the European mountain river gravel bars:
A formalized classification

Veronika Kalnikova? @ | Krystof Chytry'© | Claudia Bita-Nicolae® ® |

Francesco Bracco* | Xavier Font® | Dmytro lakushenko® | Zygmunt Kacki’ |
Helmut Kudrnovsky® | Flavia Landucci? | Pavel Lustyk? | Dordije Milanovi¢’ |
Jozef Sibik’™®® | UrbanSilc* @ | Aldona K. Uziebto??® | Mariacristina Villani’*© |

Milan Chytry?

 Kalnikova et al. 2021
* 4 alliances



Revisions of EuroVegChecklist classification
Bogs

 JirousSek et al. 2022
« 7 alliances

Martin JirousSek



Revisions of EuroVegChecklist classification
Spring vegetation

Peterka et al. 2023
10 alliances

Tomas Peterka



Revisions of EuroVegChecklist classification
Mesic deciduous forests

Novak et al. 2023
8 alliances

Pavel Novak



Revisions of EuroVegChecklist classification
Annual vegetation of saline wetlands

lemelianova et al. 2025
« 3 alliances becoming 1

Svitlana lemelianova



EUNIS Habitat classification



EUNIS revision and parameterization

EUNIS - list of habitat names
G21  G22 G23  with no background information

Problem

Plots assigned to EUNIS
habitats

Characteristic Distribution
species
. . combination maps
European Vegetation Archive



EUNIS-ESy: an expert system for habitat classification

Solution:
Expert system for habitat identification
(ESy language)

SECTION 3: Group definitions

5 S55 Thermo-Mediterranean scrub

(<#TC Thermomediterranean-maquis-shrubs GR 25>

AND <#TC Thermomediterranean-maquis-shrubs GR #TC Shrubs EXCEPT #TC
Thermomediterranean-maquis-shrubs>) NOT <#TC Trees GR 10>

Lubomir Tichy

2 R1A Semi-dry perennial calcareous grassland (meadow steppe)
((<##Q +04 R1A-Semi-dry-perennial-calcareous-grassland> AND <#03 +04 R1lA-Semi-dry-
perennial-calcareous-grassland>) AND <#T$ GR 30>) NOT <#TC Trees|#TC Shrubs GR 15>

3 T Forest
(<#TC Native-trees GR 25> OR <#TC Native-light-canopy-trees GR 15>) NOT <#TC Non-
native-trees GR 15>



EUNIS-ESy outputs

JUICE - (c:\users\m ts\teaching\zpracovani dat\dyje_valleyl.wct)
Fle Edit Species Relevés Table Head Sorting Separators Synoptic Table Indicator Values Analysis Table Simulation

- classification of vegetation plots STl Al AE] 0 e
by an expert system in the JUICE e
program

» coordinates of classified plots

4444444444444444444444444444444344444444444444444444444444444443444444444444444
0000000000000000000000000000000000000000000000000000000000000000000000000000000C
11111111111111111111811111111111111111111111311000111111110110011111111011113111°
11111111111220221111011111000001111000011111111101011111111011011111111101111111
Relewés 202 23434444444005009825222229959930020992914050400520910111112011 =] EE6¢
Species 631 47530128437521106305579384357859286320091136622703603545204877E52310432231067841

Stachys sylvatica
Oxalis acetosella
Epilobium roseum
Brachythecium rutabulum
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Polytrichum piliferum
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Parmelia pulla
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103. Quercus petraea agg. [7] Frequency: 65 Relative No.:
Relevé No



EUNIS-ESy outputs

R1M — Lowland to montane, dry to mesic grassland usually dominated by Nardus stricta

Characteristic species combination

Diagnostic species (phi coefficient * 100)

Nardus stricta 27
Galium saxatile 26
Danthonia decumbens 26
Carex pilulifera 25
Luzula campestris aggr. 20
Potentilla erecta 19
Agrostis capillaris 16
Festuca filiformis 15

Constant species (percentage frequencies)

Potentilla erecta 75
Nardus stricta 75
Agrostis capillaris 59
Luzula campestris aggr. 56
Danthonia decumbens 48
Carex pilulifera 44
Galium saxatile 43
Calluna vulgaris 42
Avenella flexuosa 41

Dominant species (% frequencies of occurrences with cover > 25%)
Nardus stricta 50



EUNIS-ESy outputs

Chytry et al. 2020, Appl. Veg. Sci.




Applying EUNIS-ESy to your data
EUNIS-ESy expert system and outputs in the Zenodo repository

1. Expert system and related files necessary to run it

1.1. EUNIS-ESy-2025-10-03.txt — a file containing the script for the classification of vegetation plots by EUNIS-ESy. This version contains tested definitions for the revised
EUNIS classification of vegetated Marine (MA), Coastal (N), Wetland (Q), Grassland (R), Shrubland (S), Forest (T), Inland sparsely vegetated (U) and Man-made (V). It also
contains tested definitions of Aquatic plant communities (P3) and Springs (P2N). This file is different from the analogous file in the previous versions.



Classifying habitats by Al

Leblanc et al. 2025, Nature Plants



EUNIS habitat mapping

EVA data + satellite data + environmental layers + machine learning

Si-Moussi et al. 2025, arXiv



EUNIS habitat mapping

EVA data + satellite data + environmental layers + machine learning

Si-Moussi et al. 2025, arXiv



Macroecology of European vegetation

Case studies based on EVA data



Fine-scale plant species richness

European forests: species numbers in 400 m?

Martin Vecela  p|ots species richness: Plots species richness:
data model (random forest)

)

Vecefa et al. 2019, Journal of Biogeography



Fine-scale plant species richness

Change in species numbers over time

Gabriele Midolo

Midolo et al. 2025, Ecology Letters



Functional diversity
Life forms in European flora

Proportion of life forms per plot

Perennial herbs Dwarf shrubs

Gabriele Midolo
Midolo et al. 2024, Journal of Vegetation Science



Functional diversity

European forest understories

Josep Padullés Cubino

B Conservative leaf economy
(low SLA)

B Acquisitive leaf economy
(high SLA)

Padullés Cubino et al. 2021, Ecography



Phylogenetic diversity

Angiosperm plants in European forests

Josep Padullés Cubino

B Overdispersed

B Clustered

Padullés Cubino et al. 2021, Journal of Biogeography



Phylogenetic diversity

European mesic grasslands

Martin Vecera

low phylogenetic diversity
high functional diversity

high phylogenetic diversity
low functional diversity Vedefa et al. 2023, Preslia



EVA-MAP: an online platform for EVA
www.evamap.eu




EVA-MAP: an online platform for EVA
www.evamap.eu




EVA-MAP: an online platform for EVA
Filtering panel



EVA-MAP: an online platform for EVA
Selection from the map



EVA-MAP: an online platform for EVA
Selection from the map



EVA-MAP: an online platform for EVA
Selection from the map



EVA-MAP: an online platform for EVA
List of selected plots




EVA-MAP: an online platform for EVA

=



Towards open science

FAIR principles



Towards open science

DOl specific data
selection

= )| source EVA version



Towards open science

Data availability regimes in EVA

Restricted-access data (currently 15% of plots)
Explicit consent of the data provider is needed in each specific case

Semi-restricted access (currently 82% of plots)
Silent consent is needed

Free-access data (currently 3% of plots)
Data in the public domain, available to anybody, no consent needed



Towards open science
EVA data availability regimes

Free-access data

Restricted-access data



Towards open science
EVA data availability regimes

Free-access data

Restricted-access data



Towards open science
EVA data availability regimes

Free-access data

Restricted-access
data



Towards open science
EU OSCARS project EVA-FAIR (2025-2026)

- Releasing open versions of individual
databases (the Czech database first)

- Releasing an open stratified version
of EVA

- Public scripts for data stratification

- Open data repositories



Towards open science
EU OSCARS project EVA-FAIR (2025-2026)

Czech Vegetation Database



Database 3

sPlot — Global Vegetation Database

;) sPlot



sPlot — Global Vegetation Database 'sPlot

Helge Bruelheide

The first sPlot workshop, iDiv, Leipzig, 2013



sPlot — Global Vegetation Database 'sPlot

idiv-biodiversity.de/de/splot.html

« 2.5 mil. vegetation plots

« 59 projects

* QOpen stratified version
sPlotOpen (2021)



sPlot — Global Vegetation Database 'sPlot

sPlot 4.0



sPlot — Global Vegetation Database 'sPlot

Case study: Plant species richness

Francesco Sabatini

Forests

Sabatini et al. 2022,
Nature Communications



sPlot — Global Vegetation Database 'sPlot

Case study: Trait-environment relationships

Helge Bruelheide

Bruelheide et al. 2018, Nature Ecology & Evolution



Database 4

ReSurveyEurope



ReSurveyEurope

Helge Bruelheide, Univ. Halle

Franz Essl, Univ. Vienna




ReSurveyEurope

Knollova et al. 2024,
Journal of Vegetation Science



ReSurveyEurope
Current state

« 507 datasets

« 88,000 plots

» 440,00 plot
observations

» Oldest plot from 1911



ReSurveyEurope



ReSurveyEurope: research

Change in species composition of non-forest habitats

Marta Gaia Sperandii

. Increase

Decrease

Sperandii et al.,
in preparation




ReSurveyEurope: research

Change in species composition of non-forest habitats

Which habitats change most?

Species composition
change over time

Sperandii et al.,
in preparation



ReSurveyEurope: research

Change in species composition of non-forest habitats

Generalists

Decreasing species . Habitat specialists

Proportion

Increasing species

Proportion

Sperandii et al., in preparation Habitat type



Biotic homogenization



Acknowledgements
My former students

Irena Axmanova Ilona Knollova Zdenka Lososova Flavia Landucci Ching-Feng Li Pavel Novak

Salza Palpurina Zdenka Preislerova Jan Rolecek Lubomir Tichy Martin Vecefa David Zeleny

... and many others



Acknowledgements
Postdocs and research visitors in my group

Gianmaria Dariia Zoltan Miquel Felicia Hamid Borja Anna Attila
Bonari Borovyk Botta-Dukat De Caceres M. Fischer Gholizadeh Jiménez-Alfaro Kuzemko Lengyel
Corrado Gabriele Midolo Gianluigi Josep Ricarda Francesco Sabatini Marta Gaia Denys Vynokurov Viktoria
Marceno Ottaviani Padullés Cubino Patsch Sperandii Wagner

... and many others




Acknowledgements
European Vegetation Survey



Special thanks

« Thousands of field
data collectors and
database managers

* Dozens of project
collaborators

 You for your attention

* jMuchas gracias!

® chytry@sci.muni.cz
AT : i
e sci.muni.cz/botany/chytry

@Milan.Chytry.3
@milanchytry.bsky.social






