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Objective

- To demonstrate a workflow to leverage monitoring data on biodiversity
and potential drivers for two habitats of the Habitats Directive
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Table 1.1 Categories of EU population status of birds and EU conservation status of habitats and
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Distribution in Natura2000 db (based on reports)

Nardus grasslands (6230) Luzulo-Fagetum beech forest (9110)
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Task1

Task 1
Compile the national mapping keys and assess the consistency of
the habitat type definitions
| Bosnia-Herzegowiermany/Baden-W
Belgium/Flanders a Urttemberg France

- C i et ion des habi
L” Dw et des é d’intérét

[ ] 11 i wirsemiers

TOME 4
Habitats
Vodic kroz tipove agropastoraux
stanista BiH
VOLUME 2

Arten, Biotope, Landschaft

A& Schiiissel zum Erfussen, Beschreiben, Bewerten

« Cahiers d’habitats »
Natura 2000

-]

Baden-Wiirttemberg

Meetnet habitatkwaliteit

Toon Westra, Patik Oosterlynck, Hans Van Calster, Desiré Paelinck,

in bo Luc Denys, An Leyssen, Jo Packet, Thierry Onkelinx, Gerald Lovette,
Martine Waterinckx en Paul Quataert

? Monitoring Natura 2000 - habitats




Task1

Integration across data sources

- Occurrence of showcase habitats in member states (and supporting countries)

species
Country list Country species list
6230 9110 available 6230 9110 available

Albania Kososvo
Austria Latvia
Belgium Lithuania
PostNe am':l Luxembourg
Herzegowina
Bulgaria Montenegro
Croatia Netherlands

) Northern
Gechin Macedonia
Denmark Poland
Finland Portugal
France Romania
Germany Serbia
Greece Slovakia
Hungary Slovenia
Ireland Spain
Italy Sweden

* iDiv United Kingdom
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Task2

TaSk_ 2 * ResurveyEurope (under construction)
Mobilize raw data * Global Biodiversity Observation Facility
e EVA database . Aslflng for targgt habitat data directly at
national agencies
Nardus grassland Fagus forest on acid soils
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Task 3

Task3

Classify raw data using the national
mapping keys

Building an unequivocal identification key

(Expert System) from national manuals

M) Check for upcntms.

Received: 14 December 2019 | Revised: 10June 2020 | Accepted: 17 Juby 2020
DOI: 10:1112/3vsc12519

VEGETATION SURVEY

EUNIS Habitat Classification: Expert system, characteristic
species combinations and distribution maps of European
habitats

Milan Chytry*® | Lubomir Tichy*@® | Stephan M.Hennekens?® | llona Knollova'® |
John A. M. Janssen® | JohnS.Rodwell®® | Tomas Peterka!®@ | Corrado Marcend® |
Flavia Landucci* @ | Jifi Danihelka' @ | Michal Hijek® @ | Jiirgen Dengler*>4@ |
Pavel Novak! @ | Dominik Zukal* | Borja Jiménez-Alfaro’ @ | Ladislav Mucina®? @ |
Sylvain Abdulhak® | Svetlana AGic** @ | Emiliano Agrillo*>® | Fabio Attorre®* @ |
Erwin Bergmeier® @ | Idoia Biurrun**@ | Steffen Boch'®® | Janos Boloni'” |
Gianmaria Bonari**¢ @ | Tatiana Braslavskaya® @ | Helge Bruelheide?®*® | Juan
Antonio Campos®> @ | Andraz Cami?*?2(® | LauraCasella?® | Mirjana Cuk®® |
Renata Custerevska?® | Els De Bie?*® | Pauline Delbosc?® | Olga Demina® |

Yakiv Didukh®® | Daniel Dité®® @ | Tetiana Dziuba®®* @ | Jorg Ewald*®® | Rosario
G.Gavilan®* @ | Jean-Claude Gégout**@ | Gian Pietro Giusso del Galdo®* ©® |
Valentin Golub®** | Nadezhda Goncharova®® | Friedemann Goral** | Ulrich Graf'® |
Adrian Indreica®® | Maike Isermann® ® | Ute Jandt?*>¢® | Florian Jansen®*® |
JanJansen®** @ | AnniJaskova'® | Martin Jirousek™*°® | Zygmunt Kacki*® |
Veronika Kalnikova' @ | AliKavgaa*?® | Larisa Khanina** | Andrey Yu. Korolyuk** |
Mariya Kozhevnikova®®* | Anna Kuzemko*2®*® | Filip Kiizmic®*©® |

Oleg L. Kuznetsov*® | Maris Laivins*” | Igor Lavrinenko**® | Olga Lavrinenko*® |
Maria Lebedeva*® | Zdeiika Lososova'® | Tatianalysenko®**4%® | Lise Maciejewski*=*°® |
Constantin Mardari®® | Aleksander Marinsek’2@ | Maxim G. Napreenko®® |

Viktor Onyshchenko®* @ | Aaron Pérez-Haase®*5 (> | Remigiusz Pielech®*® |

Vadim Prokhorov*® | Valerijus RaSomavicius®” @ | Maria Pilar Rodriguez Rojo®* @ |
Solvita Rasina®® | Joachim Schrautzer®® | Jozef Sibik?® @ | UrbanSilc @ |

Zeliko Skvorct? © | Viktor A. Smagin®® | Zvjezdana Stancic2@ | Angela Stanisci®® @ |
Elena Tikhonova'® | Tiina Tonteri®*® | Domas Uogintas®™ & | Milan Valachovic® @ |
Kiril Vassilev®> @ | Denys Vynokurov*-2* @ | Wolfgang Willner®* @ |

Sergey Yamalov*® | Douglas Evans®” @ | Mette Palitzsch Lund®® | Rania Spyropoulou®® |
Eleni Tryfon®*® | Joop H. ). Schaminée? ®

This is 3n open access artice under the terms of the Crestive Commons Attribution License, which permits use, distribution and reproduction in any medium,
provided the criginal work is property cited.
© 2020 The Authors. Applied Vegetation Science published by John Wiley & Sons Ltd on behaif of Intemational Association for Vegetation Science.
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Skiriamieji buveinés pozymiai

Charakteristische Pflanzenarten (wertbestimmende/LRT-kennzeichnende Arten):

Trockene Ausprdgung: Agrostis capillaris, Antennaria dioica, Carex leporina, Danthonia decumbens, Dianthus deltoides, Festuca ovina s.
str,, Hieracium pilosella, Hypericum perforatum, Luzula campestris, L. multifiora, L. pallidula, Nardus stricta, Polygala vulgaris, Veronica
officinalis, Viola canina

Feuchte Ausprdagung: Arnica montana, Carex nigra, C. ovalis, C. pallescens, C. panicea, C. pilulifera, Dactylorhiza maculata, Erica tetralix,
Juncus squarrosus, Galium saxatile, Gentiana pneumonanthe, Hydrocotyle vulgaris, Hypericum maculatum, Lotus uliginosus, Luzula
campestris, Molinia caerulea, Nardus stricta, Pedicularis sylvatica, Polygala serpyliifolia, Potentilla erecta, Salix repens, Succisa pratensis,
Viola canina, V. palustris

Fran- und Blatenpflanzen: Mindestens 6 charakteristische Mindestens 4 charakteristische | Mindestens 2 charakteristische
Arten, darunter Nardus stricta Arten, darunter Nardus stricta Arten, darunter Nardus stricta
bestandsbildend und bestandsbildend und bestandsbildend,
mindestens 2 weitere mindestens 1 weitere mindestens 1 weitere
LRT-kennzeichnende Arten LRT-kennzeichnende Art LRT-kennzeichnende Art

Building national machine-readable mapping keys with ESy

Budingos augaly rasys (tipines rusys paryskintos) Buveinés atpazinimas
Viola canina Minimalis buveinés reikalavimai
!gmﬂs mﬂw * Budingy rusiy skaicius - bent 8, i$ jy bent 4 tipinés rusys, dominuoja Nar-
dus stricta arba Danthonia decumbens, retai - Festuca rubra.

Cﬂmx pullamms ¢ Augalinés dangos susivérimas - ne maziau kaip 70 %.
Carex pulicaris S o somis ot aiel ae = s

mmaﬂ“m Neigiami pozymiai, dél kuriy buveiné neidskiriama
Festuca ovina o Medziais ir krimais apauges didesnis kaip 40 % plotas.

W mm e Pieviniai mezofitai vyrauja ar nitrofilinés Zolés paplitusios didesniame
w@ﬂﬁk”"‘s maculata kaip 60 % plote.

Platanthera bifolia o Calluna vulgaris vyrauja didesniame kaip 60 % plote.

Thymus pulegioides

Abb. 57-58

F6230 Species-rich Nardus grasslands

|[)|\I (<#20 Constant-species-6230> AND <#10 Typical-species-6230>) NOT <#TC dwarf-shrubs-6230 GR 25>
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Building national machine-readable mapping keys with ESy

Natura2000-ESy: Expert system for automatic classification of European vegetation plots to Natura
2000 habitats

ESy is based on formal definitions of habitats written as logical formulas in an editable script stored as a TXT file. ESy files
have three sections:

SECTION 1: Species aggregation

harmonize between national versions of interpretation manual
adapt for compatibility with EVA data

SECTION 1: End
SECTION 2: Species groups

groups of significantly co-occurring species in target
habitats

SECTION 2: End
SECTION 3: Group definitions
combine species groups with logical operators to harmonize definitions from national manuals >

SECTION 3: End
SECTION 4: Similarity Check and adapt using national

SECTION 4: End natura2000 data

e iDiv



Task 4

Crosswise application of national mapping keys

Example EUNIS R1M Lowland to montane, dry to mesic grassland usually
dominated by Nardus stricta, 3 species

Country AT 3 BE 3 BIH 3 BG 3 HR3 CZ3+1 FR3 DE 3+1 IE3 IT3 v3 NL 3 PT3 SK3 SI3 ES3 SE3
AT 100 100 79.17 93.75 95.83 97.92 100 93.75 93.75 100 64.58 8.33 37.5 100 95.83 93.75 100
BE 97.44 100 71.79 71.79 94.87 89.71 100 94.87 82.05 100 82.05 48.72 51.28 94.87 97.44 89.74 100
BIH 100 100 100 100 100 100 100 100 100 100 0 100 100 100 100 100
BG 88.89 92.3 66.67 96.3 59.26 55.56 100 25.93 62.96 77.78 22.22 48.15 88.89 81.48 62.96 77.78
HR 88.89 100 100 77.78 88.89 77.78 100 77.78 88.89 100 44.44 11.11 11.11 100 100 0 100
cz 99.61 98.83 72.66 90.63 78.52 87.5 100 89.06 91.02 99.61 61.72 6.25 23.83 100 97.66 72.66 97.66
FR 96.57 97.2 44.24 63.86 85.05 78.19 100 89.1 77.88 97.82 61.99 25.23 23.46 81.93 92.21 59.81 96.57
DE 98.35 99.67 67.99 84.16 97.36 87.46 100 91.75 86.14 98.68 74.92 36.63 48.84 95.05 99.01 87.13 99.34
IE 98.57 100 78.57 85.71 90 87.14 100 94.29 97.14 98.57 70 35.71 74.29 80 97.14 87.14 98.57
IT 87.5 91.67 25 91.67 66.67 70.83 100 58.33 54.17 87.5 50 0 87.5 83.33 75 70.83
v 100 100 100 100 100 100 100 75 100 100 75 100 100 100 100 100
NL 96.79 100 2431 42.2 88.07 64.22 100 90.37 71.56 99.54 87.16 5.5 9.17 73.39 92.66 72.48 99.54
PT 80 100 60 20 40 20 100 60 60 80 0 0 20 60 80 80 80
SK 100 95.83 95.83 98.61 91.67 95.83 100 97.22 88.89 100 79.17 2.78 33.33 100 100 77.78 98.61
Sl 100 100 0 0 100 0 100 100 0 100 100 0 0 0 100 0 100
ES 94.14 98.28 40 68.28 75.52 76.55 100 61.72 87.93 96.55 43.79 15.17 33.45 65.17 93.45 68.62 96.9
SE 100 100 53.85 9231 100 84.62 100 84.62 76.92 100 84.62 11.54 26.92 92.31 100 80.77 100




Task 4

Crosswise application of national mapping keys

Example EUNIS R43 Temperate acidophilous alpine grassland, 3 species

Country AT 3 BIH 3 BG3 HR3 CZ3+1 FR3 DE3+1 EL3 IT3 MK3 PL3 PT3 SK3
AT 70.96 9.19 54.15 9.93 43.33 81.51 32.35 10.14 59.93 52.78 70.8 0.11 63.45
BIH 76 8 81.33 14.67 62.67 82.67 29.33 16 70.67 66.67 81.33 0 52
BG 25.12 2.93] 88.15 2 17.96 70.31 12.32 41.67 35.45 36.15 50 0.23 62.23
HR 0 0 0 0 0 16.67 0 0 0 0 0 0
Ccz 82.22 18.89 50.56 10.56 42.22 81.67 68.33 76.11 66.11 97.22 0 71.67
FR 52.03 10.14 42.72 9.67 22.26 87.9 27.48 19.31 45.07 39.52 40.45 1.28 42.86
DE 71.43 7.14 42.56 7.14 50 64.29 14.29 7.14 21.43 64.29 64.29 0 28.57
EL 9.09 0 31.82 0 4.55 72.73 0 100 13.63 9.09 9.09 0 9.09
IT 65 11.36 50.9 16.21 34.55 85.45 29.39 21.67 58.18 46.82 54.55 0.3 56.82
MK 66.67 0 72.22 5.56 55.56 100 16.67 38.89 94.44 66.67 77.78 44.44
PL 76.47 7.84 84.31 3.92 74.51 96.08 50.98 1.96 70.59 70.59 92.16 88.24
PT 10.53 0 0 0 0 47.37 10.53 0 5.26 0 15.79 15.79 0
SK 53.64 5.86 54.3 2.08 49.53 68.31 28.3 0.27 47.24 46.85 80.68 0 80.95

e iDiv



Task4
Comparison of national mapping keys. Minimum 3 species, 4 clusters

EUNIS R1M Lowland to montane, dry to mesic grassland usually dominated by
Nardus stricta
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Task4
Comparison of national mapping keys. Minimum 3 species, 4 clusters

EUNIS R43 Temperate acidophilous alpine grassland

Cluster

mean.acc
100
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Task 5
Unify mapping keys across countries that use similar keys

-> consistent definitions of ecosystem composition

® iDiv
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Task 6 (outlook)

Produce habitat suitability maps based o , )
on unified mapping keys
-> ecosystem extent

Distribution and habitat
suitability maps of revised
EUNIS grassland types

R43
Temperate-acidophilous-alpine-g
rassland
EEA project, Stephan Hennekens,
Wageningen | g |

e iDiv



Task 6 (outlook)

Produce habitat suitability maps based
on unified mapping keys

Distribution and habitat
suitability maps of revised
EUNIS grassland types

T18 Fagus-forest-on-acid-soil

EEA project, Stephan Hennekens,
Wageningen
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Task 7 (outlook)

Turn habitat suitability maps into maps of actual occurrence of habitat types (see
presentation of VITO) (EBV Ecosystem distribution of EUNIS habitats)

982 | Sene T JIMENEZ-ALFARO €7 AL
AVARB 2A'&s Diversity and Distributions

(a) Acidophilous beech forests
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Task 8 (outlook)

Use vegetation plot time series to combine spatial extent with qualtity
information

plots per
40 x 40km
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