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1 Considerations of
category systems

CLIMANATRES aims at modelling the potential natural vegetation, effectively potential habitat
distribution under current and future environmental conditions considering expected climate change
effects. This modelling is due to be done seamlessly over the complete study area, which
encompassess parts of 6 countries: Slovenia, Croatia, Hungary, Serbia, Romania and Bulgaria (Fig.
1).

Figure 1. Extent of the study area with respect to country borders.

The final goal of the modelling is to provide guidance for nature conservation actors from local to
national scale including several partners and associated strategic partners in the CLIMANATRES
partnership.

As identified at the category workshop at the kick-off meeting of the project, the output needs to be in
Natura2000 habitat categories, so that particularly national conservation actors can apply it directly in
their planning. During joint field trainings in the participating countries, it has also become clear that
Natura2000 categories are understood variably in even neighbouring countries. Therefore mapping
directly in these categories would jeopardise coherence.

Two of the participating countries (Slovenia and Bulgaria) already uses the habitat categories of the
EUNIS (Jogan et al. 2024). Romania has a local habitat system (Donita el al. 2005), which has a clear
and updated crosswalk to EUNIS (Donita et al. 2005). After discussions among the partners and
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associated strategic partners, EUNIS level 4 emerged as a suitable level of distinction of categories.
This level is finer than formations, but broader than associations and allows rapid recognition in the
field. EUNIS categories are also paired with plant associations. Several vegetation ecologist
colleagues involved in the mapping are familiar with the latter, which facilitates recognition in the field.
Furthermore, much of existing data, particularly phytosociological relevés that can serve as additional
data source has EUNIS assignments.

The level 4 distinction is the baseline for the category system. In EUNIS, levels are nested, i.e. a set of
level 4 categories are assigned to one level 3 category without overlap between level 3 categories.
Logically, level 3 categories are nested into level 2 categories and so on. Inspection of the level 4
categories assignments to level 3 categories uncovered that assignment is not always logical and
scientifically rooted. This was particularly true for habitats with eastern distribution. A common
phenomenon was that some categories from level 3 category A should have been assigned to
category level 3 B. Revising the nestedness is beyond this project’'s scope. Therefore, we decided to
actively overlook level 3 category assignment and work with the level 4 solely. There were a few
habitats however, where no level 4 categories have been identified. In such cases, we accepted level
3. These were: S36 — low steppic scrubs; Q44 - Calcareous quaking mire.

However, the EUNIS is not fully suitable as it is for the purposes of CLIMANATRES. EUNIS is the joint
habitat classification system of the European Union, thus it was compiled in a successive manner.
Before extension of the EU, EUNIS was also only applicable to Western Europe. As countries joined
the EU, new categories were added to EUNIS step by step. This resulted in incoherencies, which
need to be addressed for our partnership located in Eastern Central and Eastern Europe. This
necessitated certain merges among the categories. A need for splitting certain types also emerged.
Splitting however needs research basis, which will be available in Period2. Thus this aspect will be
extensively discussed and brought to a closure then.

Besides historical constraints there are some features of EUNIS that are not relevant for
CLIMANATRES specifically, due to the focus being on natural and seminatural habitats potentially
target of restoration. For that reason, several categories had to be omitted that are listed later.
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2 Rationale for category
merges

Habitats with different level of management

The target of modelling and restoration planning are habitat types that survive at a certain location.
From this point of view intensity of management is irrelevant. e.g. Intensively grazed Mediterranean
grasslands is the representation of the same community as midly grazed ones. Therefore, we
disregarded this level of distinctions and merged respective categories.

Recognisability, species composition

Habitat suitability can be catched for habitats, communities with a reoccurring species composition
and structure. Of course, it is debatable and also source of ongoing discussions in vegetation science,
what level of difference justified distinction of communities, vegetation types (ref). The European
Vegetation Classification Committee has been established by the IAVS Working Group European
Vegetation Survey to maintain and update the standard phytosociological classification of European
vegetation, taking the ‘EuroVegChecklist’ (Mucina et al. 2016) as a baseline. The EVCC work is
defined by the document Procedures for Updating the Standard European Vegetation Classification.

On the footsteps of the IAVS Working Group European Vegetation Survey, we had a theoretical
guideline for our project to decide on this: whether two communities, habitats can reflect distinct
environmental conditions. In the course of modelling, we aim to catch these preferences. If two habitat
types do not have distinct requirements, the model results will anyway join them. In case of any doubt
however, the guidance is to keep categories apart and leave identification of overlapping preferences
to the model.

Distinction should be made based on species composition and structure (e.g. height, presence of
tussocks) as opposed to geographic location and site conditions. Of course, habitats differ in spatially
distant locations, but this difference should be discerniable without considering where we are.

Site conditions will be used formally in the model. Therefore, differentiating communities in the field
based on the site conditions (e.g. acidic rock, saline soil) would result in tautology. Of course, these
conditions have characteristic communities, but here we should be able to identify the community from
the species and structure only.

Examples: 1. merge of T181 and T184, i.e. Medio-european and illyric acidophilous beech forests.

2. Tall helophytee beds merged except for the saline variant

3. Small helophyte beds merged due subtypes representing single species variations

4. Tall sedge beds merged due subtypes representing single species variations
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3

Rationale for category

OMmISSIOoNS

Artificial habitats

Any habitat type that has been created by humans are omitted as their presence does not follow
abiotic conditions and are not of conservation or restoration interest. Traditionally managed grasslands
are exceptions due to their high conservation value resulting from harbouring high number of
protected species. Thus from a general point of view we excluded the followings:

built-up surfaces
industrial land
arable fields

plantations as a habitat category. If characteristic species other than planted are present and
the corresponding habitat is recognisable, we map the natural habitat type. Thus we do not
need a separate category. If such signs are not present, the stand is not relevant for
CLIMANATRES and is only mapped as artificial (see also the Mapping Guide to the
CLIMANATRES project).

Clearcuts or major clearings after broad-scale distrubance

Successional stands

Stands undergoing succession represent a transitional phase. These phases are rarely the target of
restoration as their presence is ephemeral. It is typically individual species, which may require such
habitats. In such a case, potential for maintaining the successional habitats can be deduced from
corresponding mature (climax) habitats. Typical examples are:
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successional communities of clearcuts

shrub encroachment in grasslands, shrub phase after clearcut unless the shrub community is
permanent (example of permanent shrubby communities: steppe shrubs with Prunus tenella
or Paliurus spina-christi)
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Stands of invasive species

Whether planted or spontaneous, invasive species are never conservation or restoration target,
therefore clearly not relevant for our project. Furthermore, many of the invasive species has not
reached their range of suitable habitats yet, furthermore they undergo rapid evolutionary processes
that results in niche expansion due to changing tolerance. Thus they cannot be modelled based on
their current distribution with the approach used in CLIMANATRES.

Linear elements

Mapping and modelling of linear elements would require other approaches. Furthermore, these
elements are attached to other types, e.g. forest fringes to forest types, or fringes of water courses.
Thus distribution of the other type will be informative regarding the fringes also. Therefore, we do not
consider fringes in this project.

Redundancy

Terrestrial habitats in he EUNIS system is splitted into major categories as formations: coastal,
grasslands, forests, sparsely vegetated, heathlands and wetlands.

Coastal vegetation is excluded as we exclude the direct seashore, where the effect of sea proximity
may override other abiotic factors and is not possible to travel into other areas.

There are a few cases, when a certain vegetation type appears in more than one formation-level
category. E.g. grassland contains the L3 category “R12. Cryptogam- and annual-dominated vegetation
on siliceous rock outcrops” at the same time rocky vegetation is presented in the sparsely vegetated
extensively and in more detail. Therefore, we omit the category from grasslands and use the relevant
categories from the sparsely vegetated category.

Further omissions for the same reason: R19 - Dry steppic submediterranean pasture of the Amphi-
Adriatic region, due to overlap with R1K2 and R1K3. The latters are preserved.

4 Further work needed

e The position of steppe categories is clearly problematic. L3 categories R1A and R1B has major
overlaps and dubious assignments. Therefore, L4 categories from these major types will further
be discussed to provide clear guidance by the next vegetation season. This also includes the
issue of salt steppes (Pannonic versus Ponto-Sarmatic)

o Some of the beech forest categories are differentiated based on geographic criteria and seem to
lack differential species. For the time being, we leave all possible categories in the table and call
for discussions to arrive ot a widely accepted result.
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5 Table of categories for
mapping in the
CLIMANATRES project

The process of developing the category system applied in the CLIMANARES project started with a
table of EUNIS habitat categories compiled by (https://www.eea.europa.eu/data-and-maps/data/eunis-
habitat-classification-1/eunis-terrestrial-habitat-classification-review-2021/eunis-terrestrial-habitat-

classification-2021). All columns were used by partners to make decisions regarding category merges
and omissions, as well as to decide about the likely presence of the specific habitats within the study
area falling in the respective countries. For clarity however, we present here those columns from the
original table that supply names and description of the respective categories together with decisions
by the ecologist experts of the partnership regarding likely presence of the type within the
CLIMANATRES study area in their countries. Descriptions were also adjusted in case of merges.

Grasslands
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https://www.eea.europa.eu/data-and-maps/data/eunis-habitat-classification-1/eunis-terrestrial-habitat-classification-review-2021/eunis-terrestrial-habitat-classification-2021
https://www.eea.europa.eu/data-and-maps/data/eunis-habitat-classification-1/eunis-terrestrial-habitat-classification-review-2021/eunis-terrestrial-habitat-classification-2021
https://www.eea.europa.eu/data-and-maps/data/eunis-habitat-classification-1/eunis-terrestrial-habitat-classification-review-2021/eunis-terrestrial-habitat-classification-2021

EUNIS Category Occurrence within the CLIMANATRES study area per country

Le | Code Name Description Bulgaria | Croatia |Hungary |Serbia |Slovenia | Romania
vel
4| R1A1 Helleno- Perennial, steppe-like low open grasslands on shallow stony X
Balkanic soils of the sub-Mediterranean and sub-Pannonic Quercion
Satureja frainetto and Fagion moesiacum zones of the Balkan peninsula,
montana from Greece to Serbia and western Bulgaria. Typical species
steppes (among others): Festuca valesiaca, Festuca rupicola, Koeleria

gracilis, Stipa spp., Bromus erectus, Poa bulbosa, Melica ciliata,
Carex humilis, Carex caryophyllea, Satureja montana, Galium
purpureum, Teucrium montanum, Vincetoxicum hirundinaria,
Artemisia alba, Galium album, Euphorbia cyparissias, Teucrium

chamaedrys.
4| R1A3 Sub-Atlantic | More or less mesophile, closed formations dominated by X X
semi-dry perennial, tuft-forming grasses, colonizing relatively deep,

calcareous | mostly calcareous soils. Generally species-rich, these

grassland communities may be overwhelmed by the highly social
Brachypodium pinnatum.Their range extends from the British
Isles, Denmark, the Low Countries and northern Germany to the
Cantabric range, the Pyrenees, Catalonia, the southern Alps
and the Central Apennines, extending east to the Bohemian
Quadrangle, beyond which they are replaced by the vicariant
formations of the Cirsio-Brachypodion, to the Wienerwald, Styria
and lllyria. Bromus erectus and Brachypodium pinnatum often
dominate, other grasses include Koeleria pyramidata, Festuca
guestfalica, Festuca rupicola, Festuca lemanii, Avenula
pubescens, Sesleria albicans, Briza media, Carex caryophyllea
and Carex flacca. Herbs: Gentianella germanica, Trifolium
montanum, Ononis repens, Medicago lupulina, Ranunculus
bulbosus, Cirsium acaule, Euphrasia stricta, Dianthus deltoides,
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Potentilla neumanniana (Potentilla tabernaemontani, Potentilla
verna), Anthyllis vulneraria, Galium verum, Euphorbia brittingeri
(Euphorbia verrucosa), Hippocrepis comosa, Scabiosa
columbaria, Centaurea scabiosa, Carlina vulgaris, Viola hirta,
and numerous orchid species. Forming a bridge between the
Mediterranean region and thermophile sites to the north, they
can be identified by their high representation of Mediterranean
species in the north and of Euro-Siberian ones in the south.
4| R1A6 Meadows of | Lowland and montane mesotrophic pastures and hay meadows
the steppe of the steppe zone of eastern Europe and Anatolia.
zone
4|R1B1 Arid Open or closed arid, floristically rich steppe-like grasslands of
subcontinent | sub-continental areas of Central Europe, typically with Stipa
al steppic spp., Festuca valesiaca, Festuca rupicola and Festuca
grassland trachyphylla. Vegetation of alliances such as Festucion
(Festucion valesiacae and Seslerio-Festucion glaucae with other species
valesiacae) | like Festuca pallens, Poa badensis, Carex humilis, Sesleria
varia, Teucrium montanum, Ononis pusilla, Helianthemum
canum, Iris aphylla, Onosma tornensis, Draba lasiocarpa,
Scorzonera austriaca and Fumana procumbens.
4| R1B2 Meso- Meso-xerophile grasslands of Central Europe with Astragalus
xerophile danicus, Inula spiraeifolia, Seseli annuum, Linum spp., Carex
subcontinent | michelii, Carex praecox, Carex flacca. Varied plant communities
al meadow- | of grasses and herbs mostly in basins and uplands. As a
steppes consequence of pasture, a mesophilous tendency often includes
(Cirsio- widespread Juniperus communis. Vegetation of alliance Carduo-
Brachypodio | Brachypodion pinnati, common species are Brachypodium
n) pinnatum, Festuca rupicola, Cirsium pannonicum, Linum flavum,
Potentilla alba, Bromus erectus, Coronilla varia, Buphthalmum
salicifolium and Campanula glomerata.
4| R1B5 Festuca Subcontinental xeric, thermophile grasslands of middle
pallens European collinar rock ledges, mostly dominated by the strong
grassland tufts of the glaucous Festuca pallens, Festuca sadlerana and
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Festuca pannonica and of the green Sesleria albicans, and with
Dianthus gratianopolitanus, Carex humilis, Melica ciliata, Aster
alpinus, Artemisia campestris ssp. lednicensis, Hieracium spp.,
Biscutella laevigata ssp. varia, Teucrium botrys, Teucrium
montanum, Helianthemum canum, Iris aphylla, Allium strictum,
Allium senescens ssp. montanum, locally distributed from
French Jura and Rhine valley to sub-Pannonic foothils and
Carpathians in Romania. The communities of the Festucion
pallescentis often occupy isolated stations and include rare or
relictual species which impart to many of them a distinctive
biogeographical and physiognomic individuality. In particular,
rare and highly disjunct western outposts occur in the Meuse
basin of the Belgian and French Ardennes, harbouring, among
others, very isolated populations of Draba aizoides var.
montana, Artemisia alba ssp. saxatilis and Hieracium
vogesiacum.

4| R1B7

Pannonic
loess steppic
grassland

Grassland communities from the alliance Festucion valesiacae
of the Pannonic region, rich on Stipa species (Stipa capillata,
Stipa pulcherrima, Stipa joannis) and herbaceous
dicotyledonous species including, among others, Salvia
nemorosa, Salvia austriaca, Filipendula vulgaris, Astragalus
austriacus, Astragalus exscapus, Phlomis tuberosa, Crambe
tatarica, Galium verum, Ajuga genevensis, Dianthus
pontederae, Thymus glabrescens, and grasses, Festuca
rupicola, Koeleria macrantha, established on, notably, loess
ridges formed by fluviatile erosion and accumulation. These rare
communities are sensitive to grazing and trampling and have
been extensively transformed into other grassland types.

4| R1B8

Ponto-
Sarmatic
steppes

Steppes of the plain of the western Black Sea, west of the
Dniester, of its associated basins, including those of the lower
Danube, of Transylvania and of northern Thrace, of the southern
edge and valleys of the Podolian, Central Russian and Volga
plateaux, with Stipa capillata, Kochia prostrata, Koeleria lobata
(Koeleria degenii), Stipa lessingiana, Festuca valesiaca,
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Dichanthium ischaemum (Bothriochloa ischaemum), Medicago
minima, Brachypodium pinnatum.

g |R1BA Pannonic Formations dominated by medium or tall perennial tuft-forming
sand grasses or suffrutescents, with lacunar ground cover, together
steppes with their associated therophyte communities developed on

moving or fixed sands within the range of the Pannonic steppes
(unit R1B7), thus in the Pannonic basin and the areas of
preponderant influence of its communities. Most of these
formations are associated with inland dune systems and relate
to unit R1Q7 and its subdivisions.
4| R1BB Ponto- Formations dominated by medium or tall perennial tuft-forming
Sarmatic grasses or suffrutescents, with lacunar ground cover, together
sand with their associated therophyte communities developed on
steppes moving or fixed sands within the range of the Ponto-Sarmatic
steppes (unit R1B8) and the regions of influence of their
communities. Most of these formations are associated with
inland dune systems and and relate to unit R1Q8 and its
subdivisions.
4| R1K2 Mountain Sub-Mediterranean xeric grasslands of the submontane and
savory- montane levels of the Adriatic fagade of the Balkan peninsula,
chrysopogon | within the upper levels of the Ostryo-Carpinion adriaticum zone,
dry reaching locally to the beech level, of more medio-European
grasslands | physiognomy than the formations of unit R1K1, and somewhat
reminiscent of Bromion erecti grasslands.
4| R1K3 Viper's grass | Sub-Mediterranean xeric grasslands of the Adriatic facade of the
dry Balkan peninsula, within the Ostryo-Carpinion adriaticum zone,
grasslands | developed on deeper more acidified soils than the formations of
units R1K1 and R1K2, over flysch or schists, or over loam or
clay covered limestones.
4| R1IM1 Nardus Mesophile and xerophile Nardus stricta-dominated or -rich
stricta grasslands of Atlantic or sub-Atlantic lowland, collinar and
swards montane regions of northern Europe, middle Europe and
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western Iberia. Other important species: Festuca rubra, Agrostis
capillaris, Agrostis pyrenaica, Avenula versicolor, Campanula
alpina and Avenella flexuosa.
4| R1M2 Agrostis - Closed mesophile or dry grasslands of the nemoral zones of
Festuca Atlantic or sub-Atlantic lowland, collinar and montane regions of
grassland Europe formed by Agrostis spp. and Festuca spp., in association
with other grasses such as Anthoxanthum odoratum, Hierochloe
odorata, Deschampsia flexuosa, Danthonia decumbens.
4| R1M6 Dry sub- Closed, floristically quite rich steppe-like perennial grasslands
continental | occupying acid soils of Central, East and Southeast Europe,
acid steppic | dominated by grasses Agrostis capillaris, Festuca valesiaca,
grasslands | Anthoxanthum odoratum, Danthonia calycina and Chrysopogon
gryllus or species of clover (Trifolium alpestre., T. montanum, T.
pannonicum, T. pratense, T. repens, T. velenovskyi, T.
campestre).
4| R1M8 Balkanic Closed Nardus stricta-dominated grasslands of the Fagion
montane moesiacum zone of the Balkan peninsula.
Nardus
stricta
swards
4| R1P2 Perennial Open or semi-open grasslands of fixed sands and dry ground of
open Atlantic and sub-Atlantic Europe dominated by perennial
siliceous grasses such as Agrostis capillaris, Agrostis vinealis, Agrostis
grassland delicatula, Agrostis durieui, Agrostis castellana, Poa angustifolia,
Anthoxanthum odoratum, Festuca filiformis, Corynephorus
canescens, Calamagrostis epigejos or Carex arenaria, usually
succeeding to formations of unit R1P1 or R1Q1 and constituting
a transition towards closed grasslands of unit E1.7 (of EUNIS
2012 narrower than R1M).
4| R1Q1 Corynephoru | Very open grasslands of mobile or poorly fixed sands of Atlantic
s grassland | and sub-Atlantic Europe, dominated by Corynephorus
canescens, sometimes by Leymus arenarius or Carex arenaria;
most are dunal and relate to other subunits of unit E1.9 (of
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EUNIS 2012 wider than R1P, R1Q).

R1Q7

Pannonic

inland dunes

Inland dunes of the Pannonic plain and of neighbouring basins,
northwest to the Marchfeld and fragmentary on blown sands of
Borska nizina lowland. During the spring ephemeral therophytes
prevail, while grasses and lichens dominate during autumn.
Xerophilous siliceous grasslands are characterised by the
communities of alliances Corynephorion canescentis and
Festucion vaginatae and species Corynephorus canescens,
Festuca vaginata, Koeleria glauca, Thymus serpyllum and
Ceratodon purpureus.

R1Q8

dunes

Pontic inland

Inland dunes of the Pontic plain and of neighbouring basins,
including the lower Danube basin of Oltenia and Muntenia and
the northern Thracian plain, the northern Black Sea-Sea of Azov
plain with the basins of the Dnieper and the Don, northeast to
the Volga, east to the Caspian deserts and semideserts,
southeast to the pre-Caucasian hills in the basins of the Kouban,
the Manytch, the upper Kuma and upper Terek (units R1B81
and R1B83).

R1S

Central
Europe

Heavy-metal
grassland in
Western and

Short open sward with a distinctive metallophyte component,
occurring on shallow, skeletal soils over natural rock exposures
with heavy metals in western and Central Europe, on mine spoil
or ground contaminated by dust and waters from such sources.
Typically it occurs in small patches in the landscapes, colonising
slowly and sustained by the extreme environment. Sometimes it
is dependent on grazing by wild herbivores that maintain early
successional stages that are richer in cryptogams.

R222

meadows

Sub-Atlantic
lowland hay

Mesophile meso-to eutrophic lowland hay meadows of sub-
Atlantic Western Europe, Central Europe, the humid lllyrian
region and the Carpathian system, with Arrhenatherum elatius,
Alopecurus pratensis, Bromus erectus, Dactylis glomerata,
Festuca rubra, Daucus carota, Crepis biennis, Knautia arvensis,
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Leucanthemum vulgare, Pimpinella major, Trifolium dubium,
Geranium pratense, Alchemilla xanthochlora, Campanula
patula, Pastinaca sativa, Galium album, Equisetum arvense,
Medicago sativa, Picris hieracioides, Sanguisorba officinalis.
Vegetation of alliance Arrhenatherion elatioris.

4| R223 Continental | Lowland and collinar mesophile grasslands of the Pannonic

meadows basin, the Transylvanian basin, the lower Danubian plain, the
Thracian plain and their fringing foothills, of Eastern Europe and
of southern Siberia.

4| R231 Medio- Mesophile grasslands of middle European Hercynian hills, of the
European middle elevations of the greater Hercynian ranges, the Jura, the
submontane | pre-Alps, the Dinarides, the Pelagonides, the Carpathians, the
hay Pyrenees, the mountains of the northwestern Iberian peninsula,
meadows intermediate between the lowland meadows of unit R222 and

the montane meadows of unit E2.3 (of EUNIS 2012 smaller than
R23). Vegetation of alliance Arrhenatherion elatioris, and
association Arrhenatheretum elatioris. Arrhenatherum elatius is
the dominant species, while Pastinaca sativa, Trifolium dubium,
Knautia arvensis and Crepis biennis often occur.

41 R233 Alpic Species-rich mesophile hay meadows of the montane and
mountain subalpine levels (mostly above 600 metres) of the Western Alps
hay and neighbouring mountains (the greater Hercynian ranges,
meadows Carpathians, the Dinarides) on fresh, neutral to moderately acid

or moderately basic soils, cut one to three times per year.
Usually dominated by Trisetum flavescens and with Alchemilla
spp., Anthoxanthum odoratum, Astrantia major, Campanula
glomerata, Carum carvi, Centaurea nemoralis, Crepis spp.,
Crocus albiflorus, Geranium spp., Heracleum sphondylium,
Chaerophyllum hirsutum, Lilium bulbiferum, Malva moschata,
Muscari botryoides, Narcissus poeticus, Phyteuma spp.,
Pimpinella major, Polygonum bistorta, Primula elatior, Salvia
pratensis, Silene spp., Thlaspi caerulescens, Trollius europaeus,
Valeriana repens, Viola spp. and many others. In the
Carpathians they are represented by the alliance Polygono-
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Trisetion with many endemic taxa.
41 R235 Balkan Mesophile tall grasslands in the mountain and sub-alpine areas
mountain of Balkan peninsula in the beech forest zone. They are
hay dominated by Trisetum flavescens, Cynosurus cristatus,
meadows Festuca pratensis, and geographically differentiated by Balkan
endemic species Armeria rumelica, Knautia dinarica,
Rhinanthus rumelicus.
4| R341 Helleno- Meso-hygrophile grasslands of river flood plains and other high
Moesian water-table sites of the southern Balkan peninsula, in particular
riverine and | of Bulgaria, the North Macedonia and northern Greece, with
humid outposts in the Croatian coastlands, formed by Alopecurus
Trifolium pratensis, Alopecurus rendlei (Alopecurus utriculatus), Festuca
meadows pratensis (Festuca elatior) or Poa trivialis ssp. sylvicola (Poa
sylvicola), and by numerous Trifolium spp., Medicago hispida
ssp. apiculata, Lotus corniculatus var. hirsutus, Hordeum
murinum, Ranunculus marginatus, Ranunculus velutinus,
Cirsium canum var. macedonicum, Oenanthe stenoloba,
Moenchia mantica, Lychnis flos-cuculi ssp. subintegra, Teucrium
scordioides, Podospermum canum, Narcissus poeticus,
Leucojum aestivum.
4| R344 Illyrio- Floodplain meadows of southern sub-Pannonic regions, within
Moesian the eastern Carpinion illyricum, the Quercion frainetto and the
riverine and | Fagion moesiacum zones of Bosnia, Serbia, Oltenia and
humid northwestern Bulgaria, under semihumid to semiarid climates,
Trifolium mostly dominated by Deschampsia cespitosa, Alopecurus
meadows pratensis or Poa trivialis ssp. sylvicola, with Trifolium pallidum,
Trifolium patens, Trifolium fragiferum, Trifolium cinctum,
Ranunculus stevenii, Lathyrus nissolia, Medicago arabica,
Clematis integrifolia.
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4|1 R351

Atlantic and
sub-Atlantic
humid
meadows

Lightly managed hay meadows and pastures on both basicline
and acidocline, nutrient-rich permanently or temporarily humid
soils of middle European lowlands, hills and low mountains
under Atlantic or sub-Atlantic climatic conditions, from the British
Isles and northwestern Iberia east to the Baltic States, the
western Carpathians and lllyrian region. Among the
characteristic plant components of the highly diverse
communities forming this unit are Caltha palustris, Cirsium
palustre, Cirsium rivulare, Cirsium oleraceum, Carduus
personata, Telekia speciosa, Epilobium parviflorum, Lychnis
flos-cuculi, Mentha aquatica, Scirpus sylvaticus, Stachys
palustris, Bromus racemosus, Crepis paludosa, Fritillaria
meleagris, Geum rivale, Polygonum bistorta, Senecio aquaticus,
Trollius europaeus, Lotus uliginosus, Trifolium dubium,
Equisetum palustre, Equisetum telmateia, Myosotis palustris,
Deschampsia cespitosa, Angelica sylvestris, Oenanthe silaifolia,
Gratiola officinalis, Inula salicina, Succisella inflexa, Dactylorhiza
majalis, Ranunculus acris, Rumex acetosa, Holcus lanatus,
Alopecurus pratensis, Festuca pratensis, Festuca gigantea,
Juncus effusus, Juncus filiformis and Carex cespitosa.

4| R352

Juncus
acutiflorus
meadows

Humid meadows of Atlantic and sub-Atlantic Europe dominated
by, or rich in, Juncus acutiflorus. They are floristically and
phytosociologically very varied and many are as related to the
oligotrophic Molinion communities of unit E3.5 (of EUNIS 2012
wider than R37) as to the more eutrophic Calthion ones of unit
E3.41 (of EUNIS 2012 split in R351 and R361). Sharp-flowered
rush meadows are particularly characteristic of the oceanic and
suboceanic regions of the western seaboard of Europe from
northwestern Iberia to the Low Countries, extending locally in
Hercynian ranges to the Harz and the Bohemian Quadrangle
and in small sub-Atlantic enclaves of the Germano-Baltic plains
to eastern Germany and Poland.
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R353

Subcontinen
tal riverine
meadows

Meadows of the valleys of great rivers of continental or
subcontinental climate regions of Central Europe, submitted to
repeated inundation periods in the year, characteristic of the
Elbe, the Saale, the Main valleys of Germany and Bohemia,
occuring also in Moravia, Austria, Slovakia, Croatia and Serbia,
with a disjunct outpost in the arid Rhine graben. They are
usually dominated by Deschampsia cespitosa or Alopecurus
pratensis, Poa palustris, Poa pratensis, Carex and Juncus
species. Characteristic species include Cnidium dubium
(Cnidium venosum), Viola persicifolia, Allium angulosum,
Clematis integrifolia, Iris sibirica, Oenanthe lachenalii, Oenanthe
silaifolia, Gratiola officinalis, Juncus atratus, Leucojum aestivum,
Carex praecox var. suzae, Carex melanostachya, Serratula
tinctoria, Lythrum virgatum. Because of universal river control
schemes, these communities, dependent on natural or near
natural flow regemes, are extremely threatened. Vegetation of
alliance Cnidion venosi.

R355

Continental
humid
meadows

Meadows of moderately to very nutrient-rich, alluvial or feXilised,
non-saline, wet or damp soils in the steppe and wooded steppe
zones of Eurasia and their areas of influence. They are
widespread in southeastern Central Europe, in Eastern Europe
and southern Siberia, extending west to the Pannonic plain and
to areas of Pannonic or Pontic influence in southern Moravia,
sub-Carpathian hills and the Balkans. Depending on the degree
of wetness and substrate type dominants in wet sites are Molinia
caerulea or Carex gracilis; physiognomy of hygromesophile
meadows is formed especially by Deschampsia cespitosa,
Juncus inflexus and Mentha longifolia; in mesophile and
moderately moist conditions on alluvial sediments Agropyron
repens or Festuca pratensis dominate.

R371

Molinia
caerulea
meadows
and related

Humid grasslands of soils poor in nutrients, unfeXilised and with
a fluctuating water level, of Western Europe, south to
noXhwestern Iberia, of NoXhern Europe, of Central Europe,
locally of western Eastern Europe, dominated by Molinia
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communities

caerulea, with Succisa pratensis, Deschampsia cespitosa,
Potentilla erecta, Allium angulosum, Allium suaveolens, Stachys
officinalis (Betonica officinalis), Cirsium dissectum, Cirsium
tuberosum, Dianthus superbus, Trollius europaeus, Galium
boreale, Gentiana asclepiadea, Gentiana pneumonanthe,
Gladiolus palustris, Silaum silaus, Selinum carvifolia, Inula
salicina, Iris sibirica, Laserpitium prutenicum, Lathyrus
pannonicus, Tetragonolobus maritimus, Serratula tinctoria,
Carex tomentosa, Carex panicea, Carex pallescens, Parnassia
palustris, Ophioglossum vulgatum, Dactylorhiza maculata,
Festuca arundinacea, Festuca rubra.

communities

4|R373 Continental | Nutrient-poor humid grasslands of the northern steppe zone of
oligotrophic | central Eurasia, eastern vicariants of the Molinion communities.
humid
grassland
4| R552 Tall-herb Non-ruderal commuties of the alliance Calthion. Filipendula
communities | ulmaria is dominant here, Crepis paludosa, Iris sibirica, Lythrum
of humid salicaria and Geranium palustre are also present.
meadows
4| R561 Alpic tall- Subalpine and alpine meso-hygrophile tall herb formations of
herb moist hollows and gullies of the Alps, the Carpathians, the
communities | Dinarides, the Jura, the great Hercynian ranges, the Central
Massif and the Apennines. Vegetation of Adenostylion with
dominant Adenostyles alliariae and Veratrum album,
Chaerophyllum hirsutum, Cicerbita alpina, Aconitum spp. and
others also present. In the Carpathians these communities are
represented also by alliance Delphinion elati. Some habitats are
dominated by ferns (e.g. Athyrium distentifolium, Dryopteris filix-
mas).
4| R562 Alpic tall Communities of the montane and subalpine levels of high and
grass moderately high mountains of the Alpine system and

neighbouring ranges, dominated by tall grasses, accompanied
by a species cortege similar to that of the subalpine tall-herb
communities. They are bound to both siliceous and carbonate
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substrates. Characteristic species: Calamagrostis arundinacea,
Calamagrostis villosa, Deschampsia cespitosa. In the
Carpathians they are represented by a very high number of
associations included in the alliances Calamagrostion villosae,
Trisetion fusci, Festucion carpaticae and Calamagrostion
arundinaceae.

R568

Alpine
Rumex
communities

Alpine and subalpine meso-hygrophile nitrophilous tall herb
formations of the Alpine system and the higher Hercynian and
Carpathian ranges, in particular, the Sudeten, the Black Forest,
the Fichtelgebirge, the Dinarides, characteristic of the vicinity of
cattle and game resting places, with Rumex alpinus, Senecio
alpinus, Cirsium spinosissimum, Aconitum napellus, Geranium
phaeum, Peucedanum ostruthium, Urtica dioica, Phleum
alpinum and, in eastern Carpathian communities, Senecio
subalpinus, Leucanthemum waldsteinii, Achillea distans,
Heracleum sphondylium ssp. transsilvanicum. This habitat may
have sometimes ruderal character.

R56B

Alpine and
subalpine
fern stands

Fern-dominated facies of the tall herb communities of the alpine
and sub-alpine zone, with Athyrium distentifolium (Athyrium
alpestre), Athyrium filix-femina, Dryopteris filix-mas, Dryopteris
dilatata; succession stages are often floristically more related to
the small reed communities of R562.

R572

Burdock and
deadly
nightshade
clearings

Formations of mull soils, with Arctium nemorosum, Atropa bella-
donna, Bromus ramosus, Hypericum hirsutum, Fragaria vesca,
Stachys alpina, Digitalis lutea.

R621

Pannonic
salt steppes
and
saltmarshes

Salt steppes and saltmarsh meadows of the Pannonic plain and
its satellite basins. Large expanses of salt steppe form an open
landscape of short-grass swards on slightly elevated ground
(unit R6211) and of rills (units R6213, R6214), eroded shallow
depressions with bare or sparsely vegetated saline soils, dry or
moist in spring and prone to white salt efflorescences. Deeper
rills, with less ephemeral water, support medium-tall saline
meadows (unit R6212). This unit is represented by the alliance
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Beckmannion eruciformis in the Carpathians and includes small-
area fragments. Waterholes that dot the surface harbour
brackish aquatic vegetation (unit C1.523 of EUNIS 2012) and
are fringed by tall emergents (units C3, D5, in particular
halophile communities of C3.27 of EUNIS 2012); their drying
muds, subjected to prolonged immersion, are colonised by
pioneer formations of Chenopodiaceae (unit D6.161 of EUNIS
2012) or crypsoid grasses (unit R623). These ensembles of
communities are mainly represented in the central Pannonic
plain, east of the Tisza, in the Danube lowlands of the Tisza-
Danube interfluve and in the Neusiedler See (Lake Ferto) basin.
Smaller relics persist in the Danube lowlands of Slovakia, in the
eastern Pannonic plain and Transylvanian basin of Romania, in
the Voivodina and have survived until recently in Moravia, where
they may now be extinct. Outside of the Pannonic basin,
western outposts of the continental salt steppes and
saltmarshes (unit R62) are also known from the Bohemian basin
and from isolated intermontane basins of the southwestern
Balkan peninsula; the Bohemian communities have long been
extinct; the extremely localized Balkanic ones, although equally
related to the Pannonic and Pontic formations, have, for
convenience, been includedhere, since they share their extreme
western location within the Eurasian salt steppe complex.
Species composition depends on two gradients — soil moisture
and salination. Important species are Chenopodium
chenopodioides, Crypsis aculeata, Spergularia salina, Scirpus
pumilus, Juncus gerardi and Melilotus macrorrhizus.

R622

Ponto-
Sarmatic salt
steppes and
saltmarshes

Salt steppes and saltmarshes of the western and northern Black
Sea and Sea of Azov plain, of the basins of the lower Danube,
the Prut, the Dniester, the Dnieper, the Don, and of the southern
Russian hills, north of the Caspian depression and west of the
Volga-Kama trough, associated with the steppes of unit R1B8.
Coastal saltmarshes of the Black Sea and Azov Sea.
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41 R631 Interior Meadows of Puccinellia distans and Puccinellia limosa X
European occupying the lower levels of inland salt basins of the nemoral
Puccinellia | zone of western and central Europe, with fairly extended periods
distans of inundation. As typical species we can consider here Hordeum
meadows geniculatum, Plantago tenuiflora, Camphorosma annua and
Juncus gerardi.
4| R632 Interior Formations dominated by Juncus gerardi or Elymus repens, with X
European Triglochin maritima, Glaux maritima, Melilotus dentata, of the
saltmarsh upper levels of inland salt basins of the nemoral zone of western
Juncus and central Europe, on damp, less saline soils.
gerardi and
Elymus
repens beds
4| R635 Interior Annual glasswort (Salicornia spp., Microcnemum coralloides), X
central seablite (Suaeda spp.) and saltwort (Salsola spp.) solonchak
European formations, colonizing periodically inundated muds of Black Sea
and coastal saltmarshes and of inland salt-basins of central Eurasian
Anatolian and Irano-Anatolian steppe and cold desert zones. Annual
Salicornia, glasswort communities of salt steppes and saltmarshes of areas
Microcnemu | of extreme continentality within the boreal zone of Siberia.
m, Suaeda
and Salsola
swards
4| R637 Interior Inland saltmarsh formations of central Europe, dominated by X
European Carex divisa or Carex distans, typically c. 40-60 cm high,
saltmarsh occurring particularly in the Pannonian lowlands.
Carex divisa
and Carex
distans beds

Heathlands
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EUNIS Category Occurrence within the CLIMANATRES study area per country
Level |Code | Name Description Bulgaria | Croatia Hungary | Serbia | Slovenia | Romania
4| S331 | Temperate Expanses of broom (Cytisus scoparius), a common X X X
Cytisus scoparius | recolonisation stage of the Quercion in the plains and
fields hills of northern and middle Europe, reaching the
montane zone in the higher mountains.
4| S338 | Moesian broom Broom formations of the hills of the Balkan peninsula,
fields in regions of transition between Central European
and Mediterranean influences.
3|S35 | Temperate and Scrub dominated by a diversity of mostly thorny X X X X X X
submediterranean | shrubs, small trees and saplings, in successions and
thorn scrub ecotones on mesic soils in a wide variety of semi-
natural landscapes through the temperate and
submediterranean lowlands of Europe but sometimes
extending to higher altitudes, as in the Balkan Sibljak.
The dominants and associated floras vary widely with
differences in regional climate and soils.
4|S354 | Inland dune Formations of large shrubs colonizing Germano- X
thickets Baltic fluvioglacial inland dunes. Very rare in central
Europe, as developments of the habitat units S421
and S422.
3|S36 |Low steppic scrub | Low scrub, dominated by various, often clonal, X X X X X
shrubs frequently forming patches in locally mesic
and sheltered situations within the dry grasslands of
the steppe zone of Central and Eastern Europe. It
can form a persistent natural landscape element or
develop after the abandonment of pasturing.
4| S421 | Submontane Submontane, or sometimes lowland or coastal, X X X X
23




Vaccinium -
Calluna heaths

heaths rich in Vaccinium spp., usually with Calluna
vulgaris, Nardus stricta, Luzula campestris and
Genista spp., of the northern and western British
Isles, of the North Atlantic islands, of Fennoscandia,
of the Hercynian ranges and the lower levels of the
Alps, the Carpathians, the Pyrenees and the
Cordillera Cantabrica. Secondary stands originating
after deforestation of pine and oak acidophilous
forests also belong to this unit.

415422

Sub-Atlantic
Calluna - Genista
heaths

Low Calluna vulgaris heaths often rich in Genista
spp., Armeria vulgaris, Jasione montana, Saxifraga
granulata, Teucrium scorodonia mostly of the
Germano-Baltic, but extended south- and eastwards
to the Pannonic lowlands. Similar formations
occurring in British upland areas, montane zones of
high mountains of the western Mediterranean basin
and high-rainfall Adriatic influenced areas are
included. Vegetation of the alliance Genistion pilosae
is present.

Riverine and fen
scrubs

Riversides, lakesides, fens and marshy floodplains
dominated by woody vegetation less than 5 m high.

4185911

Orogenous
riverine brush

Riverside brush of fast, pebbly, summer-high rivers
originating in the Alps or other major mountain
ranges with similar climate cycle, with Salix spp.,
Caltha palustris ssp. laeta, Carduus personata,
Myricaria germanica and Hippophae rhamnoides.
Vegetation of the alliance Salicion eleagno-
daphnoidis prevails mostly in narrow valleys with
powerful erosion-accumulating activity.

4|S912

Lowland and
collinar riverine
Salix scrub

Linear shrubby willow (Salix spp.) formations of river
banks in plains, hills and low mountains of the
western nemoral, eastern nemoral, boreal, warm-
temperate, mediterranean, steppic and cold desert
regions of the Palaearctic, extending to the montane
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level in the mediterranean region, and to the confines
of the subtropical deserts.

4S913

Montane river
gravel low brush

Communities of low shrubby pioneers invading the
herbaceous formations of units C3.551 and C3.552
on gravel deposits rich in fine silt of montane and
northern boreal streams with an alpine, summer-high,
flow regime. Myricaria germanica, Chamaerion
dodonai and Salix spp. are characteristic. Vegetation
may include the alliances Salicion incanae and
Salicion eleagno-daphnoidis.

415914

Gravel bank
thickets and
forests

Thickets or woods of, among others, Salix spp.,
Hippophae rhamnoides, Alnus spp., Betula spp., on
stream gravels of mountain and northern boreal
streams with an alpine, summer-high, flow regime.
Vegetation includes communities of Salicion
elaeagni.

415921

Grey willow carrs

Mesotrophic or eutrophic low woods and scrubs
colonizing fens, marshy floodplains and fringes of
lakes and ponds, dominated by Salix cinerea, Salix
pentandra, Salix aurita or, sometimes, Salix
atrocinerea, alone or in association with Frangula
alnus, Rhamnus catharticus, Alnus glutinosa or
Betula pubescens, any of which may, at times,
dominate the upper canopy. Phragmites australis,
Carex elata, Scirpus sylvaticus, Menyanthes trifoliata
are typical for the herb layer.

415922

Sphagnum willow
carrs

Oligotrophic Salix aurita or Salix cinerea and Betula
pubescens or Betula carpatica scrubs, rich in
sphagnum, of bog edges and acid fens of nemoral
Europe.

45923

Bay willow carrs

Medium-tall woods and scrub colonizing fens,
marshy floodplains and fringes of lakes and ponds,
dominated by the relatively large Salix pentandra,
particularly characteristic of boreal, sub-boreal and
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subcontinental Europe, from northern England
through Scandinavia, northeastern Germany, Poland,
the Baltic States to Bashkiria in the northeast, to the
Bohemian quadrangle, the Alpine piedmont of
Bavaria and Hungary in the south, with outposts in
the Netherlands, in subcontinental western Europe to
the Black Forest and the Baar plateau, in continental
southern Europe to Bulgaria. Species Phragmites
australis, Carex pseudocyperus, Glyceria maxima,
Equisetum fluviatile and Menyanthes trifoliata are

typical.
Forests
Occurrence within the CLIMANATRES study area per
EUNIS Category country
Level |Code Name Description Bulgaria | Croatia |Hungary |Serbia |Slovenia | Romania
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T111

Temperate and
boreal riverine
Salix forest

Willow (Salix ) dominated forest of periodically inundated
terraces and shoals with deposition of nutrient-rich
alluvium in the active floodplains of rivers through the
lowlands of the boreal, nemoral, submediterranean and
steppe zones

T112

Boreo-alpine
riparian galleries

Riverside, lakeside and seaside alder, birch or pine
galleries and cordons of the boreal, boreonemoral and
boreosteppic zones, of the high mountains of the
nemoral zone and of their piedmont influence region,
dominated by Alnus incana along the montane and
submontane rivers of the Alps, the Carpathians, the
northern Apennines, the Dinarides, the Balkan Range,
the Rhodope Mountains and neighbouring regions, by
Alnus incana or Alnus glutinosa in boreal Fennoscandia
and northeastern Europe, by Betula pendula or Pinus
sylvestris in western Siberia. In the herb layer,
nitrophilous and hygrophilous species dominate:
Aegopodium podagraria, Chaerophyllum hirsutum,
Petasites hybridus, Crepis paludosa and Caltha palustris
ssp. laeta.

T121

Riverine Fraxinus
- Alnus forest,
wet at high but
not at low water

Riparian forests of Fraxinus excelsior and Alnus
glutinosa, sometimes Alnus incana, of middle European
and northern Iberian lowland or hill watercourses, on
soils periodically inundated by the annual rise of the river
level, but otherwise well-drained and aerated during low-
water; they differ from riparian alder woods within units
T151 and T162 by the strong representation in the
dominated layers of forest species not able to grow in
permanently waterlogged soils.

T123

Nemoral Alnus
forests

Non-riparian, non-marshy formations of the nemoral or
boreonemoral zones dominated by Alnus glutinosa or
Alnus incana.

iWiterreg

Danube Region

Co-funded by

the European Union

27




41T131

Mixed Quercus -
Ulmus - Fraxinus
forest of great
rivers

Diverse riparian forests of the middle courses of great
rivers, inundated only by large floods. Hardwood trees
with dominant Fraxinus, Ulmus or Quercus spp. with a
very typical spring herb aspect.

41T142

Mediterranean
riparian Populus
forests

Mediterranean multi-layered riverine forests of base-rich
soils submitted to seasonal prolonged inundation with
slow drainage, with Populus alba, Populus nigra,
Fraxinus angustifolia, Ulmus minor, Salix alba, Salix spp.,
Alnus spp., lianas and often species of the Quercetalia
ilicis, distributed in the mediterranean regions of the
Iberian peninsula, southern France, the Italic peninsula,
the large Tyrrhenian islands, the Hellenic peninsula, the
southern Balkan peninsula, North Africa, and their zones
of transition to adjacent climatic zones. Formations
physiognomically dominated by tall Populus alba and/or
Populus nigra are listed here. The poplars may, however,
be absent or sparse in some associations which are then
dominated by Fraxinus angustifolia, UImus minor and/or
Salix spp. Such ensembles are listed under units T14111
or T144. The poplar forests are usually the tall ligneous
vegetation belt closest to the water in riverside catenas.

41T144

Mediterranean
riparian Fraxinus
forests

Riparian galleries of the mediterranean regions of the
Iberian peninsula, southern France, the Italic peninsula,
the large Tyrrhenian islands, the Hellenic peninsula,
mediterranean North Africa and their zones of transition
to adjacent climatic zones, dominated by tall Fraxinus
angustifolia, mostly characteristic of less eutrophic soils
than the elm and poplar galleries, and of drier stations,
with shorter inundation periods, than those occupied by
poplar woods.

4171147

Ponto-Sarmatic
mixed Populus
riverine forests

Mixed riverine forests of the floodplains of rivers of the
Pontic and Sarmatic steppes, wooded steppes and
southern nemoral forests of southern Eastern Europe, in
particular, of the lower Danube, the lower Prut, the lower

iWiterreg

Danube Region

Co-funded by
the European Union

28




Dniestr, the lower Dniepr basin, the lower and middle
Don and Donetz system, the lower Volga basin, the
Kouma and Terek basins, dominated by or rich in
Populus alba, Populus nigra, Populus canescens. They
extend west to the sub-Carpathian Getic region; poplar
galleries described from the Pannonic margin of Moravia
and the Bohemian basin occupy a similar ecological
position and are listed with them.

T151

Alnus swamp
forests not on
acid peat

Marshy Alnus glutinosa-dominated woods and scrubs,
usually with shrubby willows in the undergrowth or with
other shrubs, e.g. Frangula alnus.

T161

Sphagnum Betula
forests

Forests of Betula pubescens or Betula carpatica on
peaty, humid and very acid soils, colonizing bogs of
reduced peat building activity and acid fens of the boreal,
sub-boreal and nemoral zones, very locally of the
wooded steppe and steppe zones, with Molinia caerulea,
Vaccinium spp., Empetrum nigrum, Trientalis europaea,
Eriophorum vaginatum and many sphagna e.g.
Sphagnum fallax, Sphagnum magellanicum, mosses and
liverworts.

T171

Medio-European
neutrophile
Fagus forests

Fagus sylvatica and, in higher mountains, Fagus
sylvatica-Abies alba or Fagus sylvatica-Abies alba-Picea
abies forests developed on neutral or near-neutral soils,
with mild humus (mull), of the medio-European and
Atlantic domaines of Western Europe and of central and
northern Central Europe, characterised by a strong
representation of species belonging to the ecological
groups of Anemone nemorosa, of Lamium galeobdolon,
of Carex pilosa, of Galium odoratum and Melica uniflora
and, in mountains, various Dentaria spp., forming a richer
and more abundant herb layer than in the forests of units
T181 and T182. Vegetation of alliance Fagion,
suballiance Eu-Fagenion.

T174

Medio-European

Xero-thermophile Fagus sylvatica forests developed on
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limestone Fagus
forests

calcareous, often superficial, soils, usually of steep
slopes, of the medio-European and Atlantic domaines of
Western Europe and of central and northern Central
Europe (also present in Greece), with a generally
abundant herb and shrub undergrowth, characterised by
sedges (Carex spp.), grasses (Sesleria albicans,
Brachypodium pinnatum), orchids (Cephalanthera spp.,
Neottia nidus-avis, Epipactis spp.) of alliance
Cephalanthero-Fagenion and thermophile species,
transgressive of the Quercetalia pubescenti-petraeae.
The bush-layer includes several calcicolous species
(Ligustrum vulgare, Berberis vulgaris) and Buxus
sempervirens can dominate.

411177

Moesian Fagus
forests

Fagus sylvatica or Fagus moesiaca forests of the Balkan
Range, the southern Dinarides, the Moeso-Macedonian
mountains, the Pelagonids, the Rhodope, the Thessalian
mountains, reaching their southern limits in the Vermion,
the Vernon, the border ranges of northern Macedonia,
the Chalkidiki, Greek Thrace, the Olympus group, Ossa
and Pelion. Fagus sylvatica is accompanied, at the
higher altitudes and latitudes, by Abies alba and Picea
abies. The forests have, even in the south of their range,
a pronounced medio-European character, marked by the
frequency of Acer pseudoplatanus, Quercus petraea,
Fragaria vesca, Oxalis acetosella.

4| T17A

lllyrian Fagus
forests on non
acid soils

Fagus sylvatica forests of the Dinarides and of
associated ranges and hills, with outliers and irradiations
in the southeastern Alps and in the mid-Pannonic hills on
non-acidic soils. In these areas they are in contact with,
or interspersed among, medio-European beech forests.
Typical herb species are Dentaria spp., Cyclamen
purpurascens, Hacquetia epipactis, Lamium orvala and
others.

4|T17B

Dacian Fagus

Fagus sylvatica, or, locally, Fagus orientalis, Fagus

iWiterreg

Danube Region

Co-funded by
the European Union

30




forests

moesiaca, Fagus taurica, forests of the Romanian,
Ukrainian and eastern Serbian Carpathians, east of the
Uz and the Stry, and of the west Ukrainian pre-Carpathic
hills and plateaux. Characteristic species include
Symphytum cordatum, Cardamine glanduligera (Dentaria
glandulosa), Hepatica transsilvanica, Pulmonaria rubra,
Leucanthemum waldsteinii, Silene heuffelii, Ranunculus
carpaticus, Euphorbia carniolica, Aconitum moldavicum,
Saxifraga rotundifolia ssp. heuffelii, Primula elatior ssp.
leucophylla, Hieracium rotundatum, Galium
kitaibelianum, Moehringia pendula, Festuca drymeja.

4|T17D

Dobrogea Fagus
forest

Relict beech forests of the Macin Mountains, of extremely
insular distribution, isolated within the steppe climate of
the Romanian Dobrogea, far from the main beech
regions of the Carpathians, with Fagus sylvatica, Fagus
taurica (Fagus taurica var. dobrogica), Tilia tomentosa,
Tilia cordata, Fraxinus ornus, Fraxinus angustifolia,
Fraxinus pallisiae, Carpinus betulus, Populus tremula,
Ulmus glabra, Fagetalia species and southern European
species, including Potentilla micrantha, Scutellaria
altissima, in the herb layer.
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4|T181&T184 | Medio-European | Fagus sylvatica and, in higher mountains, Fagus X
and lllyric sylvatica-Abies alba or Fagus sylvatica-Abies alba-Picea
acidophilous abies forests developed on acid soils of the medio-
Fagus forests European domaine of central and northern Central
Europe, with Luzula luzuloides, Polytrichum formosum
and often Deschampsia flexuosa, Calamagrostis villosa,
Calamagrostis arundinacea, Vaccinium myrtillus,
Pteridium aquilinum and other species from sub-alliance
Luzulo-Fagenion.
417185 Acidophilous Acidophilous Fagus sylvatica or Fagus moesiaca forests
Moesian Fagus of the Balkan Range, the southern Dinarides, the Moeso-
forests Macedonian mountains, the Pelagonids, the Rhodope,
the Thessalian mountains, reaching their southern limits
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in the Vermion, the Vernon, the border ranges of
northern Macedonia, the Chalkidiki, Greek Thrace, the
Olympus group, Ossa and Pelion. Fagus sylvatica is
accompanied, at the higher altitudes and latitudes, by
Abies alba and Picea abies.

41T186

Acidophilous
Dacian Fagus
forests

Acidophilous Fagus sylvatica, or, locally, Fagus
orientalis, Fagus moesiaca, Fagus taurica, forests of the
Romanian, Ukrainian and eastern Serbian Carpathians,
east of the Uz and the Stry, and of the west Ukrainian
pre-Carpathic hills and plateaux.

41T193

Eastern Quercus
pubescens
forests

Often varied forests of the supra-Mediterranean (mostly
lower supra-Mediterranean), and occasionally meso- or
thermo-Mediterranean, levels of Greece, Italy, Dalmatia,
the Black Sea coasts and western Asia, in which
Quercus pubescens or its allies are the dominant
deciduous oaks, usually associated with Ostrya
carpinifolia, Carpinus orientalis, Carpinus betulus,
Fraxinus ornus and other species; white oak (Quercus
pubescens, Quercus virgiliana)-dominated woods, with
an Ostryo-Carpinion or Orno-Cotinion cortége, of thermic
sub-Mediterranean enclaves within the sub-continental
Quercion frainetto and Carpinion illyricum zones of the
Balkan peninsula, Pannonia and the southern
Carpathians.

47194

Italo-Illyrian
Ostrya
carpinifolia sub-
thermophilous
Quercus forests

Often varied forests of the supra-Mediterranean and
occasionally meso- or thermo-Mediterranean, levels of
northern Italy, the Drava and Sava basin and the western
Balkan peninsula, dominated by oaks other than Quercus
pubescens, Quercus macrolepis, Quercus trojana or their
allies, and, in particular, by Quercus cerris, Quercus
petraea and their allies, usually associated with Ostrya
carpinifolia, Carpinus orientalis, Carpinus betulus,
Fraxinus ornus and other species.

41T196

Balkano-

Xerophile or xero-mesophile forests of Quercus frainetto,
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Anatolian
thermophilous
Quercus forests

Quercus cerris, of Quercus petraea and related
deciduous oaks, locally of Quercus pedunculiflora or
Quercus virgiliana, of the sub-continental central and
eastern Balkan peninsula, of the supra-Mediterranean
level of continental Greece, except the extreme south,
and of supra-Mediterranean Anatolia. In most of their
range they constitute the lowest altitudinal tier of forest
vegetation; in Greece and adjacent areas, however, they
occur above the forests of the Ostryo-Carpinion. In
western Carpathians they have the northern boundary of
occurrence and here are represented by the alliance
Quercion confertae cerris with species Lathyrus niger,
Melica picta, Serratula tinctoria, Veronica officinalis.

41T199

Steppe Quercus
forests

Xero-thermophile oak woods of continental affinities of
the wooded steppe zone of Pannonia and the Ponto-
Sarmatic region, and their irradiations into regions or
sites of high local continentality west and north of the
Ponto-Pannonic region. The substrate consists of 'Loess'
(Chernozem soils). Different Quercus spp. dominate in
the tree layer, which is rich in continental steppic
vegetation elements and geophytes of the Aceri tatarici-
Quercion and Potentillo albae-Quercion, e.g. Carex
michelii, Dactylis polygama, Geum urbanum, Lathryrus
niger, Polygonatum latifolium, Pulmonaria mollis ssp.
mollis, Tanacetum corymbosum, Vincetoxicum
hirundinaria, Convallaria majalis, Dictamnus albus,
Festuca rupicola and Potentilla alba.

4|T19B

Mixed
thermophilous
forest

Nonalluvial deciduous or semideciduous forests or
woods of sub-Mediterranean climate regions and supra-
Mediterranean altitudinal levels, and of western Eurasian
steppe and substeppe zones of Ostryo-Carpinion
alliance, dominated by Ostrya carpinifolia, Carpinus
orientalis, Acer spp., Fraxinus spp., Tilia spp. or Celtis
australis; like the thermophilous oak woods of unit G1.7
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(of EUNIS 2012, wider than T19), they may, under local
microclimatic or edaphic conditions, replace the
evergreen oak forests in mesomediterranean or thermo-
Mediterranean areas, and irradiate far north into medio-
European or sub-Atlantic regions.
4|T19C Castanea sativa | Supra-Mediterranean and sub-Mediterranean Castanea X
forest sativa-dominated forests and old established plantations
with semi-natural undergrowth.
4| T1B7 Medio-European | Forests of Quercus petraea, sometimes of Quercus
acidophilous robur, or of either or both oaks and Fagus sylvatica,
Quercus forests | accompanied by a cortége of sub-Atlantic and
submeridional acidophile species (e.g. Pinus sylvestris,
Carpinus betulus), developed in central and southern-
central Europe, outside of the main Atlantic-influenced
range of the Quercion. Quercus-dominated acidophilous
forests of the western Hercynian ranges and their
periphery, developed in more Atlantic conditions as
substitution forests of the Luzulo-Fagion beech forests
have been associated with them because of a shared
contingent of sub-Atlantic accompanying species and
similarities in overall appearance.
4| T1BA Continental Forests of Quercus petraea and Carpinus betulus X
Quercus petraea
forests
4|T1C1 Birch forest not Woods and thickets dominated by Betula pendula, Betula X
on marshy terrain | pubescens, their allies, or other arborescent Betula spp.,
on non-marshy terrain. Molinia arundinacea may
dominate.
4|T1C2 Populus tremula | Woods of the western Palaearctic region dominated by X
forest Populus tremula.
4| T1C5 Populus tremula | Open woodlands dominated by Betula pendula. The tree
and Betula and shrub layers are species-poor, with frequent
forests with occurrence of Sambucus racemosa. The herb layer is
Sambucus usually well developed, relatively species-rich, the most
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common species are Poa nemoralis, Hordelymus
europaeus, Anemone nemorosa, Dryopteris filix-mas,
Luzula luzuloides, Galium odoratum, Rosa tomentosa,
Epilobium montanum, Euphorbia amygdaloides.
3|TiD Southern Diverse climax and paraclimax forests dominated by
European birch (Betula pendula and closely related species) or
mountain Betula |aspen (Populus tremula) on usually acidic mineral soils in
and Populus humid ravines and gorges and on unstable substrates in
tremula forest on | the montane to subalpine belts of the Pyrenees, Corsica,
mineral soils Apennines, Sicily and the southern Balkans.
4| T1E1 Quercus - Atlantic, medio-European and eastern European forests X
Fraxinus - dominated by Quercus robur or Quercus petraea, on
Carpinus betulus | eutrophic or mesotrophic soils, with usually ample and
forest on species-rich herb and shrub layers. Carpinus betulus is
eutrophic and generally present. They occur under climates too dry or
mesotrophic soils | on soils too wet or too dry for beech or as a result of
forestry practices favouring oaks.
4| T1E3 Carpinus betulus | Woods of the western Palaearctic region dominated by X
forest Carpinus betulus, alone or with a small admixture of
other species.
4|T1E4 Tilia forest Tilia spp.-dominated forests and woods of dry, X
sometimes humid but non-riparian, stable soils of the
nemoral and boreal zones. Ravine forests, on screes or
colluvions, dominated by these species are listed in unit
T1E2, riverine forests in unit G1.2 (of EUNIS 2012, now
splitin T12 and T13) and T14.
4| T1ES Non-riverine Forests and woods dominated by Ulmus spp. or Acer
Ulmus forest spp. of dry, sometimes humid but non-riparian, stable
soils of the nemoral zone. Ravine forests, on screes or
colluvions, dominated by these species are listed in unit
T1E2, riverine forests in unit G1.2 (of EUNIS 2012, now
splitin T12 and T13).
41 T1F1 Medio-European | Atlantic and medio-European collinar and submontane X
ravine forests forests of Fraxinus excelsior, Acer pseudoplatanus, Acer
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platanoides, Ulmus glabra, Tilia platyphyllos, Fagus
sylvatica, Quercus robur, on unstable scree or colluvions
of abrupt, shady and humid slopes, with abundant ferns,
characterized by the presence of the ecological group of
Asplenium scolopendrium, Mercurialis perennis. They
are characteristic of the hills, mountains and plateaux
associated with the Hercynian ranges, the Jura, the
Northern Carpathians, the Alps, the hills of the Pannonic
plain, within the range of the Fagion medio-europaeum.
Sub-Atlantic forests of calcareous hills of the Paris Basin,
of Burgundy, of the Plateau de Langres, somewhat
intermediate between these formations and those of unit
T1F5 are included, in view of their restriction to situations
of cool microclimates without marked summer drought, in
particular, north-facing slopes and the lack of
thermophilous species characteristic of the Tilenion
platiphylli.
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T1F3 Peri-Alpine mixed | Mixed forests of Acer pseudoplatanus, Fraxinus excelsior X
Fraxinus - Acer and Ulmus glabra, developed on colluvial deep soils at
pseudoplatanus | the foot of very rainy slopes and on rarely inundated river
slope forests sediments of the submontane to high montane levels of
the northern pre-Alps and their piedmont, with Prunus
avium, Prunus padus, Alnus incana, Alnus glutinosa,
Fagus sylvatica, Carpinus betulus, Quercus robur,
Corylus avellana, Mercurialis perennis, Aegopodium
podagraria, Cirsium oleraceum, Deschampsia cespitosa,
Filipendula ulmaria, Carex pendula, Equisetum telmateia,
Matteuccia struthiopteris, Primula elatior, Brachypodium
sylvaticum, Cardamine trifolia, Carex sylvatica, Paris
quadrifolia, Stachys sylvatica.
T1F5 Thermophilous Thermophilous forests of Tilia cordata, Tilia platyphyllos,
Alpine and peri- | Acer platanoides, Fraxinus excelsior, Ulmus glabra,
Alpine mixed Tilia | Fagus sylvatica with Euonymus latifolius, Corylus
forests avellana, most typical of the warm valleys of the Alpine
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system and some peripheral ranges, characterized by
Asperula taurina, Cyclamen purpurascens and numerous
transgressives of the Quercetalia pubescenti-petraeae.
These remarkable relict forests are particularly
characteristic of the féhn valleys of the Insubrian and
northern Alps; they occur in similar situations in the Jura
and the Hercynian ranges, north to the Harz.

41 T1F6

Southeastern
European ravine
forests

Ravine and steep slope forests of the Dinarides, the
Eastern Carpathians, the Balkan Range, the mountains
of north eastern Greece including the Moeso-
Macedonian, the Rhodope, Pindus and Thessalian
mountains, within the range of the Fagion moesiacum,
Fagion hellenicum, Fagion dacicum and Fagion illyricum.

417212

Quercus ilex and
Q. rotundifolia
forest

Forests dominated by Quercus ilex or Quercus
rotundifolia, often, but not necessarily, calcicolous.

4[T314

Southern
European Picea
abies forests

Outlying Picea abies formations of the Apennines, the
southern Dinarides, the Balkan Range and the Rhodope
Mountains, at the southern limit of the range of the
species and mostly south of its continuous range. Pinus
sylvestris may be present, and undergrowth species may
include Vaccinium myrtillus, Urtica dioica, Rubus idaeus,
Bruckenthalia spiculifolia, Poa nemoralis, Daphne
oleoides, Calamagrostis arundinacea and Fragaria
vesca.

41T315

Enclave Picea
abies forests

Spontaneous Picea abies formations occupying outlying
altitudinal or edaphic enclaves within the range of more
predominant vegetation types, in particular the montane
levels of the outer Alps, the Carpathians, the Dinarides,
the Jura, the Hercynian ranges, the subalpine levels of
the Jura, the western Hercynian ranges and the
Dinarides.

41T321

Neutrophile
medio-European

Fir (Abies alba) and fir-spruce forests developed on
neutral or near-neutral soils of the Alps, the Dinarides,
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Abies forests

the Carpathians, the Pyrenees, the Jura, the Hercynian
ranges and the northern Apennines, in association with
forests of the Fagion medio-europaeum, of the Fagion
illyricum or of the Fagion dacicum.

T322

Calciphilous
Abies alba forests

Abies alba and Abies alba-Picea abies forests developed
on calcareous soils of the Alps, the Dinarides, the
Pyrenees, the Jura and the Hercynian ranges.

T323

Acidophilous
Abies alba forests

Abies alba and Abies alba-Picea abies forests developed
on acid soils of the Alps, the Dinarides, the Carpathians,
the Pyrenees, the Jura, the Hercynian ranges and the
northern Apennines, within the biogeographical range of
beech forests of the Fagion medio-europaeum, of the
Fagion illyricum or of the Fagion dacicum.

T325

Moesian Abies
alba forests

Forests of Abies alba or of Abies alba mixed with Fagus
sylvatica, Picea abies, Pinus sylvestris or Pinus nigra of
the Rhodope Mountains, the Balkan Range, the Moeso-
Macedonian mountains and the Pelagonids, within the
geographical range of Fagion moesiacum forests.

T342

Eastern Alpine
calcicolous Larix
and Pinus
cembra forests

Subalpine and montane Larix decidua, Larix decidua-
Picea abies, Pinus cembra or Larix decidua-Pinus
cembra forests of the eastern and central Alps, mostly of
the outer ranges, on calcareous substrates, with a
usually species-rich undergrowth including Erica
herbacea, Polygala chamaebuxus, Rhododendron
hirsutum or Pinus mugo.
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T35 Temperate Forests dominated by Scots pine (Pinus sylvestris), often X
continental Pinus | with some birch (Betula pendula, Betula pubescens),
sylvestris forest | aspen (Populus tremula) and common juniper (Juniperus
communis), on acidic to base-rich soils through the north
temperate and hemiboreal zones.
T352 Middle European |Indigenous Pinus sylvestris forests of the lowlands of X
Pinus sylvestris | nemoral Europe, south of the main, boreal and
forests boreonemoral, nonalpigenous, area of continuous natural
lowland occurrence of Picea abies, of adjacent wooded
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steppe regions, and of siliceous soils of the montane or
collinar levels of the central European Hercynian ranges
and the eastern Alpine system. Acidophilous mixed
forests with vegetation of the alliance Dicrano-Pinion with
Festuca ovina dominating in the herb layer.

T354 Spring heath Mesophile, mostly calcicolous, Pinus sylvestris forests of
Pinus sylvestris | the intermediate Alps, the inner Alps, the northern and
forests southeastern outer Alps, with outposts in northern peri-

Alpine areas, in the Jura and in the Carpathians,
generally characterised by the presence of Erica
herbacea.

T361 Southeastern Pinus sylvestris forests of the eastern Carpathians and of
European Pinus | the mountains of the Balkan peninsula, south to northern
sylvestris forests | Greece, formed by the largely isolated, disjunct,

southeastern forms (Pinus sylvestris var. rhodopaea,
Pinus sylvestris var. illyrica, Pinus sylvestris var.
romanica) of Pinus sylvestris ssp. sylvestris, and often
limited to azonal edaphic enclaves.

T365 Alpino-Apennine | Pinus nigra sens strictu forests of the eastern Italian,
Pinus nigra Austrian and Slovenian Alps, of the Apennines and of
forests Adriatic coasts of northern Italy. Distibuted in dry, sunny

steep rocky slopes.

T366 Western Balkanic | Light, open forests of Pinus nigra ssp. nigra or Pinus
Pinus nigra dalmatica of the Dinarides, the Pelagonides and the
forests Dalmatian coastal areas. The tree and shrub layer are

not dense, therefore the herb layer is quite rich,
dominated by Potentilla opaca, Euphorbia glabriflora,
Erica carnea, Sesleria rigida, forming compact
"meadows" in the forest.

T3A4 Pinus halepensis | Woods of Pinus halepensis, a frequent colonist of

forests

thermo- and calcicolous meso-mediterranean scrubs not
on coastal dunes (otherwise see unit B1.71 of EUNIS
2012). The distinction between spontaneous forests and
long-established formations of atrtificial origin is often
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difficult. The latter are thus included here, while recent,
obviously artificial groves are not.

T3J4

Pinus mugo bog
forests

Woods or scrubs formed by erect or prostrate members
of the Pinus mugo complex, namely the tall, single-
stemmed Pinus uncinata, the multi-stemmed, up to 8m
tall, Pinus rotundata, and the multi-stemmed, up to 2m
tall, Pinus mugo, developing on drier buttes and ridges of
raised bogs, acid fens and transition moors of the Alps,
the pre-Alpine plateaux and valleys, the Jura, the
Carpathians, the higher Hercynian ranges and
associated hills and depressions, with Eriophorum
vaginatum, Vaccinium oxycoccos, Vaccinium uliginosum,
Vaccinium myrtillus, Sphagnum spp. and sometimes
Betula nana.

T3K3

Nemoral
peatmoss Picea
forests

Picea abies woods rich in sphagnum and other wetness
indicators, occupying fens or swamps at the periphery of
raised bogs, as well as waterlogged soils in acidophilous
spruce woods, frequent particularly in the montane and
subalpine levels of hills and mountains of the high-
precipitation areas of the Alpine periphery and in the
lowlands at the edge of the spruce wood region of the
boreal zone.
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Sparsely vegetated land

EUNIS Category

Occurrence within the CLIMANATRES study area per country
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Level |Code Name Description Bulgaria |Croatia |Hungary |Serbia Slovenia | Romania
4 uz221 Alpine Siliceous, cool, damp screes of the X X
siliceous subalpine and alpine levels of Alps,
screes Carpathians, Pyrenees and Corsica
with Androsace alpina, Achillea nana,
Oxyria digyna, Geum reptans,
Saxifraga bryoides, Ranunculus
glacialis, Linaria alpina, Oreochloa
disticha, Silene acaulis. Vegetation of
alliance Androsacion alpinae.
4 U222 Medio- Siliceous screes of hills of western X
European and central Europe, with Epilobium
upland collinum, Galeopsis segetum,
siliceous Acetosella vulgaris, Dalanum
screes ladanum, Petasites albus, Tussilago
farfara, Senecio viscosus, Anarrhinum
bellidifolium, Cryptogramma crispa.
Upland siliceous screes, often
resulting from quarry activity, and
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colonised by very impoverished forms
of the Alpine communities, usually rich
in mosses, lichens and sometimes
ferns, notably Cryptogramma crispa,
or pioneer psammophilous grasses,
are included. Vegetation of alliance
Galeopsion segetum.
4 U262 Thlaspi Unstable, hard limestone and X
rotundifolium | dolomite coarse screes of the alpine
screes and nival levels of the Alps, with
Thlaspi rotundifolium, Papaver
rhaeticum, Papaver sendtneri, Viola
cenisia, Linaria alpina, Arabis alpina.
4 U263 Fine Fine-element calcareous screes of the X
calcareous alpine, subalpine and high montane
screes levels of the Alps and neighbouring
ranges.
4 U264 Carpathian Calcareous screes of the Carpathians,
calcareous represented by diverse communities
screes of mostly very local occurrence, often
with significant endemic species.
4 U271 Peri-Alpine Mostly coarse, unstablized, dry, sunny X
thermophilous | calcareous screes of the montane and
screes subalpine levels of the Alps and of the
uplands and lowlands of Central
Europe. Vegetation of alliances
Stipion calamagrostis and Arabidion
alpinae.
4 uz72 Eastern Screes of the Eastern Carpathians,
Carpathian typified by the presence of numerous
calcareous Mediterranean thermophilous species
thermophilous | and those belonging to the Dacio-
screes Balkanic floristic element.
Characteristic species: Achnatherum
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calamagrostis, Parietaria officinalis,
Lamium garganicum ssp. laevigatum,
Galium album ssp. album,
Vincetoxicum hirundinaria.
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4 U294 lllyrian Calcareous screes of the alpine,
montane subalpine and, locally, montane levels
calcareous of the Dinarides, the Pelagonides and
screes the Moeso-Macedonian mountains.

4 U295 lllyrian sub- Thermophile calcareous screes of the
Mediterranean | upper mesomediterranean and supra-
screes Mediterranean Orno-Quercetum ilicis

and Ostryo-Carpinion adriaticum
levels of the Triestine Karst, Istria,
Balkan Peninsula, including the
Dalmatian coast, Montenegro and
Albania. Typical species: Dianthus
petraeus, Corydalis ochroleuca,
Peltaria alliacea, Drypis spinosa ssp.
jacquiniana, Malcolmia serbica,
Galium corrudifolium, Teucrium
chamaedrys, Geranium robertianum.

4 U321 Middle Siliceous cliff and rock communities of X
European the sub-alpine, alpine and nival zones
siliceous cliffs | of the northwestern, northern, eastern
of the sub- and central Alps, the Pyrenees, the
alpine, alpine | western Carpathians, the middle
and nival European Hercynian ranges, the Jura.
zones of Vegetation of alliances Androsacion
temperate vandelii, Asplenion septentrionalis and
high- Hypno-Polypodion vulgaris, with the
mountains most typical species Acetosella

vulgaris, Aurinia saxatilis, Polypodium
vulgare, Woodsia ilvensis, Primula
minima, Ranunculus alpestris,
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Saxifraga bryoides, Silene acaulis.

4 U322 Bare Siliceous rocks and cliffs of lowlands, X
temperate hills and mountains of non-desert
high-mountain | regions of temperate high mountains.
siliceous Their lichen communities are
inland cliff composed of external crustose lichens

(Rhizocarpon), navel lichens
(Umbilicaria) and fruticose lichens
(Ramalina, Cornicularia, Rhizoplaca).

4 U331 Middle Siliceous cliff and rock communities of X
European the montane zones of the
lowland to northwestern, northern, eastern and
montane central Alps, the Pyrenees, the
siliceous cliffs | western Carpathians, the middle

European Hercynian ranges, the Jura.
Vegetation of alliances Androsacion
vandelii, Asplenion septentrionalis and
Hypno-Polypodion vulgaris, with the
most typical species Acetosella
vulgaris, Aurinia saxatilis, Polypodium
vulgare, Woodsia ilvensis, Primula
minima, Ranunculus alpestris,
Saxifraga bryoides, Silene acaulis.

4 U332 Helleno- Siliceous cliff communities rich in
Carpatho- Dacio-Balkanic endemics of the
Balkanic subalpine level of the eastern
Silene Carpathian system and the mountains
siliceous cliffs | of the Balkan peninsula, including the

Dinarides, the Balkan Range, the
Moeso-Macedonian mountains, the
Pelagonides and the Rhodope
Mountains, of relict character.

4 U333 Lowland Siliceous cliff and rock communities of
northern- and | low hills of northern and middle
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middle- nemoral Europe.
European
siliceous cliffs
4 U334 Bare Siliceous rocks and cliffs of lowlands, X
temperate hills and low mountains of the nemoral
lowland to zone of the Palaearctic, harbouring
montane impoverished, paucispecific, fissure
siliceous communities.
inland cliff
4 U363 Alpine and Calcareous cliff and rock communities X
sub- of the Alps and the Carpathians, of
mediterranean |lesser satellite ranges and of sub-
chasmophyte | Mediterranean areas of the northern
communities Tyrrhenian periphery. Dominant
species include ferns Asplenium ruta-
muraria, Asplenium trichomanes,
Asplenium viride, Cystopteris fragilis,
Gymnocarpium robertianum, vascular
plants (e.g.Saxifraga paniculata) and
mosses.
4 U364 Temperate Limestone rocks and cliffs of the X
high-mountain | Temperate high-mountains of the
bare limestone | Palaearctic, harbouring specialised
inland cliffs fissure communities
4 U371 lllyrio-Helleno- | Calcareous cliff communities of the
Balkanic Dinarides, the southwestern foothills
Potentilla cliffs | of the eastern Carpathian system, the
Balkan Range, the Pelagonides, the
Rhodope Mountains, formed by often
narrowly endemic species of lllyro-
Balkanic affinities.
4 U372 Lowland Calcareous cliff and rock communities
middle of the plains and hills of nemoral
European northern and middle Europe, very
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calcareous cliff | species-poor, usually occupying small
communities surfaces within the environment of
more extensive communities of units
E1.1 or E1.29 of EUNIS 2012 (E1.29
now R1B5).
4 U373 Temperate, Limestone rocks and cliffs of the X
lowland to temperate lowland and montane
montane bare |zones of the Palaearctic, harbouring
limestone specialised fissure communities
inland cliffs
4 u387 Mediterranean | Limestone rocks and cliffs of X
bare limestone |theMediterranean region, harbouring
inland cliffs specialised fissure communities
4 U3A2 Temperate Ultra-basic serpentinic rocks of the X
serpentine and | Balkan peninsula and Central Europe.
basaltic cliff They belong to the most dry and
communities warm habitats. Typical species are
Halacsya sendtneri, Potentilla mollis
and ferns Asplenium cuneifolium,
Notholaena marantae, Asplenium
trichomanes. In high-mountain cliffs of
southeast Europe Silene serbica,
Jovibarba heuffelii var. kopaonikensis,
Edraianthus jugoslavicus var.
subalpinus, Festuca panciciana,
Sedum serpentini occur. The
frequency of endemic species is quite
high.
4 uU3D1 Mediterranean | Wet inland cliffs of Mediterranean X
wet inland regions, with a specialised vegetation
cliffs formed by Adiantum capillus-veneris,
mosses, Borago pygmaea, Pinguicula
grandiflora ssp. coenocantabrica,
Pinguicula hirtiflora, Samolus
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valerandi, Hypericum hircinum,
Dittrichia viscosa, Ficus carica,
Blackstonia perfoliata, Carex distans

and others.
4 u3bD2 Northern wet | Wet inland cliffs of middle European X
inland cliffs hills and mountains. They are often

colonised by unique plant
assemblages, the components of
which are, however, equally
characteristic of other habitats;
notable among such species are
Saxifraga paniculata, Alchemilla
glabra, Viola palustris, Phegopteris
connectilis, Aurinia saxatilis, Dianthus
nitidus.

4 U3D3 lllyrio-Helleno- | Wet cliffs, often with luxuriant X X
Balkanic wet | vegetation. Typical plants are fern
carbonate cliffs | Adiantum capillus-veneris and
mosses Eucladium verticillatum,
Cratoneuron commutatum. On open
wet rock algae are also frequent.

Wetlands

EUNIS Category | Occurrence within the CLIMANATRES study area per country |
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Level | Code Name Description Bulgaria |Croatia |Hungary |Serbia Slovenia | Romania
4 Q111 Active, relatively | Undisturbed, or little disturbed, peat-forming bogs, often X X
undamaged taking the shape of a convex lens. Such intact or nearly
raised bogs intact systems have become very rare or even
exceptional. They are composed of a number of
communities, which form and occupy the topological
features of the bog. These communities are interrelated
and function as a unit (part of complex X04), so that
they cannot be regarded as separate subhabitats; their
presence and combination, however, characterizes the
various types of bogs. The subunits thus contribute to a
description of individual bog systems. Vegetation of
alliances Oxycocco-Empetrion hermaphroditi,
Sphagnion medii and Sphagnion cuspidati. Typical
species in the herb layer Eriophorum vaginatum,
Oxycoccus palustris, Vaccinium spp.; in the moss layer
dominance of genus Sphagnum spp., e.g. Sphagnum
cuspidatum, Sphagnum fallax, Sphagnum palustre and
Sphaghum magellanicum among others.
4 Q221 Eriophorum Swards of Eriophorum scheuchzeri of Palaearctic boreal X
scheuchzeri fens and of acidic lake shores in the Alps and the
fens eastern Carpathians.
4 Q222 Carex nigra, Acidic fen communities of middle Europe, the Alpine X X X
Carex system, the Pyrenees and northern Iberia, rich in Carex
canescens, nigra, Carex canescens, Carex echinata, often
Carex echinata | accompanied by Eriophorum angustifolium and Juncus
fens spp., with a muscinal layer of brown mosses, sphagna
or both.
4 Q223 Trlch.ophorum Acidic fen communities dominated by Scirpus X X
cespitosum and . . .
Narthecium cespitosus and/or Narthecium ossifragum.
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ossifragum
acidic fens

4 Q24

Eriophorum
angustifolium
fens

Eriophorum angustifolium-dominated swards of usually
very wet sites within acidic fens of nemoral Europe,
generally with a sphagnum carpet, formed, in particular,
by Sphagnum cuspidatum; they are closely similar to,
and may merge into, Eriophorum-Sphagnum floating
carpets of unit D2.38. Several Carex species may be
present.

4 | Q241

Soft water
spring mires

Spring mires of acid or neutral, oligotrophic to eutrophic
non-calcareous springs. The specialised spring
communities belong to the various associations of the
Montio-Cardaminetea. The associated swamp
communities belong to the Caricetalia fuscae and may
be found in unit D2.22 of EUNIS 2012 now split in Q22,
Q23, Q24. The hydrophilous mosses Bryum schleicheri,
Philonotis fontana, Pellia epiphylla, Brachythecium
rivulare and vascular plants Cardamine amara,
Cardamine acris, Rumex balcanicus, Saxifraga stellaris,

Montia rivularis among others are the dominant species.

4 Q251

Carex
lasiocarpa
swards

Transition mire communities of boreal and western
nemoral regions dominated by the medium sized Carex
lasiocarpa, associated with either sphagna or
pleurocarps and often accompanied by Eriophorum
gracile, Menyanthes trifoliata, usually forming floating

meadows. Vegetation of alliance Caricetum lasiocarpae.

4 |Q253

Carex rostrata
quaking mires

Transition mire communities of boreal and western
nemoral regions dominated by Carex rostrata or, in
western Siberia, Carex rotundata, on sphagnum or,
sometimes, pleurocarp carpets, usually constituting
sparse low formations. They extend south to the
mountains of the Caucasus. Vegetation of alliance
Caricetum rostratae.

4 |Q254

Carex limosa

Transition mire communities of the Palaearctic domaine
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swards

dominated by Carex limosa, with brown mosses and
sphagna, forming low floating or quaking swards.

Q257

Rhynchospora
alba quaking
bogs

Rhynchospora alba-rich formations of transition mires of
the Palaearctic domaine, with Drosera anglica, Drosera
intermedia, Drosera rotundifolia, Vaccinium oxycoccos,
Carex limosa, Carex rostrata, Sphagnum recurvum and
sometimes with Eleocharis quinqueflora, Eriophorum
latifolium, Andromeda polifolia or Scheuchzeria
palustris.

Q258

Sphaghum and
Eriophorum rafts

Transition mire communities formed by floating,
sometimes drifting, carpets of sphagna, in particular,
Sphagnhum cuspidatum, Sphagnum recurvum,
Sphagnum auriculatum (Sphaghum obesum) or of
sphagna and Eriophorum angustifolium. They may
constitute fairly large transition mire communities in
permanent heath pools, periglacial palsas, large raised
bog and blanket bog pools and in former peat extraction
holes. They often succeed the communities of unit
D2.39 in the colonization process. They have an
appearance that ranges from low, barely emerging
sphagnum mats to fairly dense cottonsedge beds.
Drosera rotundifolia is often abundant. The sphagnum
and common cottongrass communities are an important
habitat for the threatened bog orchid Hammarbya
paludosa.

Q25A

Calla palustris
mires

Floating meadows, quaking bogs or sphagnum mats
dominated by or rich in Calla palustris, often with
Potentilla palustris and Menyanthes trifoliata.

Q25D

Molinia caerulea
guaking bogs

Transition mire communities of the Palaearctic domaine
dominated by Molinia caerulea with Sphagnum
cuspidatum, Eleocharis palustris, Rhynchospora alba,
characteristic of low-lying areas in wet heaths and the
periphery of fluctuating oligotrophic moor and heath
pools.
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Q25H

Wet, open, acid
peat and sand,
with
Rhynchospora
alba and
Drosera

Sparse, bryophyte-poor, sedge and rush communities of
bare, extremely wet peat muds of boreal mires,
frequently inundated, remaining wet for a prolonged part
of dry periods, together with pioneer communities of
humid exposed peat or, sometimes, sand, forming on
stripped areas of blanket bogs or raised bogs, as well
as on naturally seep- or frost-eroded areas of wet
heaths and bogs, in flushes and in the fluctuation zone
of oligotrophic pools with sandy, slightly peaty
substratum. Vegetation of alliance Rhynchosporion
albae, the most typical species are Rhynchospora alba,
Hydrocotyle vulgaris, Juncus bulbosus, Lycopodiella
inundata, Sphagnum subsecundum, Sphagnum
denticulatum and Sphagnum inundatum.

Q25J

Balkanic
guaking bogs

Dense, low formations, typified by an abundant turf
layer of Sphagnum contortum, Sphagnum flexuosum,
Sphagnum subsecundum, Sphagnum acutifolium,
Sphagnum squarrosum and the presence of Drosera
rotundifolia, Pinguicula balcanica or Equisetum fluviatile.
Other important elements of this habitat are mosses
Aulacomnium palustre, Scorpidium vernicosum,
Philonotis fontana and vascular plants Carex echinata,
Carex curta, Parnassia palustris, Potentilla erecta,
Eriophorum angustifolium.

Q411

Schoenus
ferrugineus fens

Schoenus ferrugineus-dominated communities of rich
fens of nemoral and boreonemoral Europe, mostly
restricted to Alpine and peri-Alpine regions and to the
Baltic periphery, with isolated outposts, in particular in
eastern Scotland.

Q412

Subcontinental
Carex
davalliana fens

Diverse, often extensive, calcareous fen communities of
Central Europe, with Carex davalliana, Carex hostiana,
Carex lepidocarpa, Carex capillaris, Carex panicea,
Carex nigra, Carex demissa, Carex flava, Carex
pulicaris, Eriophorum latifolium, Blysmus compressus,
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Schoenus ferrugineus, Eleocharis quinqueflora, Juncus
articulatus, Juncus subnodulosus, Scirpus cespitosus,
Molinia caerulea, Tofieldia calyculata, Allium
schoenoprasum, Potentilla erecta, Swertia perennis,
Primula farinosa, Parnassia palustris, Pinguicula
vulgaris and a moss layer often dominated by brown
mosses. They have their greatest species diversity in
Alpine and peri-Alpine regions, and are represented by
impoverished outlyers north to the middle European
Hercynian system. Small sedges are usually abundant
and dominance may be mixed or achieved by species of
genus Carex, in particular, Carex davalliana, by
Eriophorum latifolium or by Scirpus cespitosus.
Vegetation of alliances Caricion davallianae and
Sphagno warnstorfiani-Tomenthypnion.

4 Q414 Eleocharis Rich fen communities of the Palaearctic domaine
quinqueflora dominated by Eleocharis quinqueflora (Eleocharis
fens pauciflora), for the most part species-poor pioneering
formations, relatively widespread, though decreasing
and threatened, in the boreal region, in the Baltic plain,
in western Hercynian hills and in Alpine and peri-Alpine
regions.
4 Q415 Middle Blysmus compressus-dominated stands of rich fens of
European northern and central Europe, south, in the Alpine
Blysmus system, to the montane lllyrian beech level of the
compressus central Dinarides, to the subalpine level of the Paeonian
fens mountains, and to the montane and subalpine levels of
the Apuseni Mountains and of the Southern and Eastern
Carpathians.
4 Q416 Hard water Spring mires of calcareous, often petrifying, springs.
spring mires Their specialised communities, usually dominated by

bryophytes, belong to the Cratoneurion commutati.
Characteristic species are the mosses Cratoneuron
filicinum, Cratoneuron commutatum, Cratoneuron
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commutatum var. falcatum, Catoscopium nigritum,
Eucladium verticillatum, Gymnostomum recurvirostrae,
with Equisetum telmateia, Equisetum variegatum and
flowering plants including Cochlearia pyrenaica, Arabis
soyeri, Pinguicula vulgaris, Saxifraga aizoides. The
associated swamp communities belong to the
Caricetalia davallianae, see units Q412, Q413, Q421.
Large petrifying springs form tufa cones that constitute
singular habitats with several interacting plant and
animal communities, which are described as subunits.

nigricans fens

4 Q422 Carex nigra Rich fen communities of the Palaearctic domaine
alkaline fens dominated by Carex nigra, accompanied by basiphile
species and brown mosses.
4 Q425 Small herb Simplified and pioneer fen communities of the western
alkaline fens Palaearctic formed mostly by a few non-gramineous
species, in particular, Anagallis tenella-Parnassia
palustris communities and Saxifraga mutata
communities.
4 Q431 Schoenus Schoenus nigricans-dominated or -rich communities of

rich fens of nemoral, Pannonic and Pontic Europe, of
wide distribution, though less common in Alpine and
peri-Alpine regions than the next unit, and confined to
lower altitudes. Rushes, Juncus subnodulosus in British
and western continental inland fens, Juncus balticus in
dune-slack fens, are often abundant. Other
accompanying species include Carex lepidocarpa,
Carex hostiana, Carex panicea, Carex pulicaris,
Eriophorum latifolium, Molinia caerulea, Dactylorhiza
incarnata, Dactylorhiza praetermissa, Dactylorhiza
purpurella, Dactylorhiza traunsteineri, Dactylorhiza
traunsteinerioides, Epipactis palustris, Parnassia
palustris, Pinguicula vulgaris, brown mosses and,
locally, Pinguicula lusitanica and Drosera anglica.
These communities have enormously regressed,
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particularly in northern and northwestern continental
Europe, and are extinct in many regions.

4 Q432

Carex rostrata
alkaline fens

Alkaline fen communities dominated by Carex rostrata,
accompanied by a carpet of brown mosses, sometimes
with basicline sphagna, and few vascular plants other
than sedges, occupying very wet sites in rich fen
complexes; these communities, which grade into
transition mire communities of unit Q25, or into tall
sedge communities of units Q53141 or Q53125, are
best characterised in the Fennoscandian mountains,
although they can be individualised in other fen
systems, in particular, in upland Britain. Accompanying
species include Carex aquatilis, Carex juncella, Carex
rotundata, Eriophorum angustifolium, Viola epipsila, and
small willows, notably Salix lapponum, Salix glauca.

4 Q434

Tall herb fens

Fens invaded by Peucedanum palustre, Eupatorium
cannabinum, Cicuta virosa, Symphytum officinale,
Lysimachia vulgaris, Cladium mariscus, Phragmites
australis, Glyceria maxima, Calamagrostis canescens.

4 | Q435

Sesleria
caerulea fens

Western fen communities dominated by Sesleria
caerulea, recorded, in particular, from peri-Pannonic
regions, from the Bohemian Quadrangle, from the
eastern Germano-Baltic plain and from the Eastern
Carpathians with an abundance of Carex hostiana,
Carex panicea, Phragmites australis, Cirsium rivulare,
Equisetum palustre, Sanguisorba officinalis, Galium
boreale, Campylium stellatum.

3 | Q44

Calcareous
quaking mire

Calcareous quaking mire develops in as a topogenic
mire in basins fed by very calcareous, nutrient-poor
groundwater, with generally thin peat, less than 2 m
thick. It occurs widely throughout Europe but is most
widespread in Finland and Sweden. The surface is kept
permanently very wet and covered by an extensive
moss carpet with only sparse vascular plants,
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sometimes disposed over irregular patterns of flarks and
hollows. Calcium precipitation can occur on the surface,
and the carpet is often interrupted by stretches of open
water.

4 Q511 519 | None-saline tall | Communities of the margins of Palaearctic lakes, inland | X

+ Q51B-D | helophyte beds |seas and sea inlets, rivers and brooks, eutrophic
marshes and swamps dominated by Phragmites
australis or Scirpus or Typha, Phalaris, Cladium, large
Carexes

4 Q51A Brackish and Beds of Bolboschoenus maritimus ssp. compactus and
alkaline Cirsium | Cirsium brachycephalum on saline soils which are
brachycephalum | species-poor and structurally simple. Puccinellia limosa,
beds Tripolium pannonicum and Potentilla anserina are also

typical. Merged with Inland saline helophyte beds (Q54)

4 Q51B Phragmites Phragmites australis beds of the Palaearctic region dry | X
australis beds for at least a large part of the year, often invaded by
normally without | other species.
free-standing
water

4 Q51C Scirpus lacustris | Communities of the margins of Palaearctic lakes, rivers | X
beds normally and brooks dominated by Scirpus lacustris, intolerant of
without free- drying, tolerant of water circulation, and thus forming the
standing water | outer belts of reedbeds.

4 Q51D Typha beds Communities of the margins of Palaearctic lakes, rivers | X
normally without | and brooks dominated by Typha latifolia, Typha
free-standing angustifolia, Typha domingensis, Typha laxmannii,
water Typha elephantina formations, usually extremely

species-poor and sometimes almost pure, tolerant of
extended periods of dryness, varying conditions of
salinity, and of pollution.

3 Q52 Small-helophyte | Small and amphibious helophyte-dominated freshwater | X
bed vegetation is a widespread, very common but

fragmented habitat throughout the European lowlands,
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occurring in the shallow littoral zones of lakes, ponds
and rivers subject to periodic and repeated variation in
water levels. It is characterised by amphibious plants
and provides an important habitat for benthic
invertebrates, fish, amphibians and several species of
birds, by offering shelter and food. Like other wetland
types, this habitat has suffered much from the
intensification of agricultural land use, including
drainage, modification of flooding and reclamation, and
expansion of urban areas.

Q53 Tall-sedge bed

This habitat develops throughout the European
lowlands, though less commonly to the warmer south,
on the margins of standing and slow-moving fresh
waters just above the mean water level, but subject to
periodic flooding, and on year-round water-saturated
soils. Tall-sedge communities are usually species-poor,
often dominated by one productive plant, often of
densely tussock habit, and accompanied by few
characteristic species, often disposed in mosaics on
and between the tussocks. The particular dominant
depends on climate, substrate, hydrology and trophic
level of the habitat and, now usually in the past, on
management by grazing or cutting. The main threats are
the expansion of agricultural, industrial and urban areas
and changes in the level of groundwater and its
pollution. Often the habitat is totally transformed without
the possibility of natural recovery, and strong
intervention is usually needed for recovery.
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