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1 LYUNRPRdAzOUAZY

There is strong evidence that species richness and abundance of flowering plants are positively
correlated with species richness of pollinating insect species (Hatfield & LeBuhn 2007; Carvell 2002;
Ebeling et al. 2008). These positive correlations wer@doacross different pollinator guilds (honey
bees,bumble beessolitary bees, hover flies, butterflies, beetles and flies) with éelyexceptions:
visitation rate of solitary bees and hoverflies are mainly influenced by increasing blossom cover. In
genaal, higher floral diversity creates a wider array of foraging niches for different functional groups
of visitors (Fenster et al. 2004).

Availability of nesting sites is another important determinant of pollinator community composition.
Gathering informax 2y 2y KIFoAGlI G GelLSQa FoAfAle (2 LINRPODARS
RAFFAOMzZ 0 0SOlFdzaS GKSNB Aa y2 GaAiAYLX S¢ AYyRAOI G2
specific habitat type depends on thmicro-structures locally avkable (e.g. areas of bare ground,

deadwood, dead stems of plants) and cannot be evaluated at the level of the overall habitat type.
However, it can bessumedhat nesting siteshould be relatively cloge foraging resources in order

to preventenergy @mandinglong flight distancesf pollinating insectsFor example, Knight et al.

(2009) showed that bumblebee nest density is linked to the quantity of floral resources within 1000

metres of their sample site. Thus, flowering plants and plant species richness will also be major
indicators to consider the @tirrence of nesting sites.

Invasive alien species (IAS) are animals and plants that are introduced accidentally or deliberately into
a natural environment where they are not normally found, with negative consequences for their new
environment. These negate impacts are diverse ancontextdependent, andnclude for example

direct competiton for resources,direct and indirect predation and herbivory, hybridisation,
transmission of pathogens, and the chemical, physical or structural change of habitattehiatics

(e.g. Blackburn et al. 2034 t & OS | ).fAScartalsomegativelyimpact the services biodiversity
provides for human welbeing, for example as weeds or pests in agriculture and forestry and as
parasites in livestock (provisioning seesy, reductions of natural biocontroland pollination
(regulating services) anithe spreadof humandiseases and eeturism (cultural services) (Vila &
Hulme 2017).

Pollination, that is the transfer of pollen from a male to a female plant, happens by wind or water, or
with the help from animals (e.g. insects, birds, badslimal pollination is considered a key ecosystem
service maintaining the integrity of many testeial ecosystems and also supporting others, such as
provisioning servicese.g. crop production (Morales etl. 2017).IAS can disrupt or interfere with
pollination via different mechanisme.g. directly (animaknimatinteraction) and indirectly (plant
plant-interaction with subsequent knoetn effects on pollinators)Selected case studies presented

in chapter3.4 illustrate the complexity dmpact mechanismsvhichmay include:

i) directimpact(animatanimal interactions)
a. invasive species preys oative pollinators
b. invasive pollinator competes with native pollinators (e.g. for food, nesting sites)
c. invasive pollinator hybridizes with native pollinatprs
d. invasive pollinator transmits pathogens on native pollinators
i) indirectimpact(plantplant-animal interactions)
a. attractive or abundantnvasive alien plant speciesitcompeting native plantsia
shared pollinator® ¢ Ff 2 NI £ YIFIN]J S0 FyR &2 L FTFFSOGAY:
b. invasive alien plant species changing native plant communiteeschemical,
physical or structural change of habitat characteriséind structure}and affecting
native pollinators
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Plantpollinator networks are complex anghenalien species are added to-ewvolved communities
they may have strong impasbn species interactiondata from experiments and field observations
haverarely beenable to consider all relevant factorBhusit is not surprising that invasive alien plants
have been found to have positive, negatimeneutral impacts on native pollitars (e.g. Chittka &
Schiurken2001,Brown et al. 2002, Bartomeus et al. 2008, 20M0rales & Traveset 2009, Nielsen et
al. 2008, Moron et al. 2009, Nienhuis et al. 20Dgyssart et al. 2017, Fenesi et al. 2015, Goodell &
Parker 2017Stout & Tiedeken 201 Davis et al. 2018/anbergen et al. 2018, Szigeti et al. 2020).

Because of the lack of evolution between alien plants and native pollinators, it is expected that
insect pollinated alien plant species are mostly generalistsatithctive flowers accessible for a wide
group of generalist native pollinators, whienre more likely to profitwhereasspecialzed native
pollinatorsare not (Traveset &Richardsor2014). Albrecht et al. (2014) have shown that alien plants
have higher generalization levels with respect to their pollinators than native plakgs.a
consequence, rather than displacing native pollinator species, invasive plants cause role shifts and
modify the roles of species in the pollination network (Allbrieet al. 2014)In summaryhowever,
biological invasions are highly contektpendent and impacts on pollinatmetworks difficult to
generalize.

To reduce negative impacts from invasive alien species, Regulatiohl(#3/2014 on the prevention

and management of the introduction and spread of invasive alien species, entered into force on 1
January 2015, provides a listof-@d f t SR aL! { 2F ! yAz2y O2yOSNYyé¢ 010K
measures apjgs Such measures are.g. ban from trade, actiorplan on the pathways of
unintentional introduction and spread, management actions for widespread sp&Widsn the first

reporting period (20151 n My 03X ny &L ! {(23%Mnts! 2f anindlspke2oged Bibd/ahd

their distribution reported byMSin 2019

The followingpreliminaryanalysis is based on these distributional data and an assessment of Annex |
habitat types of the Habitat Directiweith great importance for pollinating insects (Kudrnovsky et al.
2020).In order to decide on the imgrtance of habitat types for pollinatoy&udrnovsky et al. (2020)
consideredhe habitat<ability to provide food sources (pollen and nectar) and nesting sitesgeas th
are the two essential parameters governing the life cycles of pollinator indeatas concluded that
plantspecies richness is the best variable to assess the abitigbifat typesto provide food source

for pollinators.The use of pollen and nectar by insects can be expected for all ipséotated plants

as well as for &igh number of winepollinated plantsTherefore Annex | habitat typeBnportant for
pollinatorswere identifiedby detectingthe number ofpollinator-dependent plant species preseint
each habitat type or the number of wimgbllinated plants used as nec or pollen sources
(Kudrnovsky et al. 2020).

A comparison of these datasets reveals areas within the European Union, inkiaséve alien plant
speciesand habitats important for pollinators coincide. Although generalizations are difficult, this
preliminary analysismay provide some insight into possible risks for pollinators #melpollinating
serviceat a coarse scale
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2 aSiK2R
2.1 Data

2.1.1 Habitat Directivespatial data

Article 17 requires Member States to report every six years about the progress made with the
implementation of the Habitats Directive. As the main objective of the directive is on maintaining and
restoring a favourable conservation status for habitat ty@esl species of community interest,

monitoring and reporting under Article 17 is focusing on capturing the status and trends of these

habitat types and species.

An important component of the Article 17 reporttiee distribution ofhabitatsin the MemberStates

and its geographicakpresentationin the EU10x 10 km referencegrid (EEA 20215patial data used

for this report is derived from the Article 17 report for the period 2088 (EU 2021).

2.1.2 I1ASspatial data

Regulation (EU) 1143/2014 émvasive alien specidg$AS)entered into force on 1 January 2048d

aSYOoSNI {dFiSa @SNB
10x10km reference grid

20f AASR {2

NB LI2 NI

GdKS

aLd aAal

For this report, the spatial distribution of 15 invasive plant species is used (Table 1). We efigkided

predominantly aquatic speciesCébomba carolinianaEichhornia crassipesElodea nuttallii
Lagarosiphon majoMyriophyllum heterophyllum but incudedHydrocotyle ranunculoidesudwigia

grandiflora Ludwigia peploidgsandMyriophyllum aquaticumconsidering that these species are able
to occupy also (semi)terrestrial habitats along the shoreline (e.g. BfN 2021; Nehring & Hussner 2013;

LANUV NRW 20).

The Macaronesian biogeographical regisexcluded from the analysis, because no spatial IAS data

are available for this region.

Tablel Invasive alien plant species usedtims report to analyse their possible influence

on habitats importart for pollinators

species name

english name

terrestrial

freshwater

Alternanthera philoxeroide@viart.) Griseb.

Alligator weed

*

*

Asclepias syriada

Common milkweed

*

Baccharis halimifoli&.

Easterrbaccharis

*

Gunnera tinctorigMolina) Mirbel

Chilean rhubarb

Heracleum mantegazzianuBommier & Levier

Giant hogweed

Heracleum persicurischer

Persian hogweed

Heracleum sosnowskWande nova

Sosnowsky's hogweed

Hydrocotyleranunculoided.. f.

Floating pennywort
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species hame english name terrestrial | freshwater
Impatiens glandulifer&oyle Himalayan balsam *
Ludwigia grandiflorgMichx.) Greuter & Burdet Water-primrose * *
Ludwigia peploideunth) P.H. Raven Floating primrosewillow *
Lysichiton americanugultén and St. John American skunk cabbage *
Myriophyllum aquaticungVell.) Verdc. Parrot's feather * *
Pennisetum setaceufifrorssk.) Chiov. Crimson fountaingrass *
Pueraria montandLour.) Merr. var. lobata (Willd.) Kudzu vine *

2.1.3 EUHabitat typeswith relevancefor pollinators

Plant species richness is a suitable variable to assess the ability of a habitat type to provide food source
to pollinators. Identifying Annex | habitat types of the Habitat Directive with a high proportion of plant
species poviding foraging resources to pollinators can be done by detecting pollitkpendent

plant species present in each habitat typeidrnovsky et al. (2020) compiled a list of species classified

by pollinator importance. Furthermore Annex | habitat groapd habitattypesare ranked according

to the absolute number ofypical plant species and the proportion of plant species classified as
important food sources for pollinating insect compared to the total numbeypital plant species.

The ranking of &bitat types according to their importance for pollinators within their respective
habitat group is based on the absolute number of plant species classified as important for pollinating
insects for all habitat types with more than 50% of their relevanthipépecies classified as so.

z

C2NJ Fff KIFIOAGIG 3INRdzLIAE dac¢2L) p KFEoAGEG GeLlSas

1 The total number of relevant plant specjes
1 The total number of plant species classified as important for pollinators and
1 A high percentage of plaspecies that could be classified.

2.2 GlSanalysis
Thel10x 10 kmdistribution griddataincludes habitat and IAS information per grid ¢gedleTable2).

Table2 Example of GIS attribute data of invasive aligniant species and habitat per
reference grid cell

Species

name legalname | english namg habitatcode | Habitatname

cellcode country | region| EASINode

Seminatural dry
grasslands and
scrubland facies
Impatiens Himalayan on calcareous
glandulifera 6210 substrates
balsam
Royle (Festuce
Brometalia) (*
important orchid

sites)

Impatiens

10kmE378N25] FR CON RO7719 .
glandulifera
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Based upon this attribute informatioabout invasive alien plant species and habitats per reference
grid cell the followingGIS analysiare conducted

Distribution and @erall tal count ofterrestrial habitat types per grid cell

Distribution and total counheat mapof habitattypes per habitat group and grid cgll
Distributionof Top 5 pollinator relevant habitaypesper habitat group and grid cell
Distribution heat map ofelevant (semiterrestrialinvasive alien plargpecies

Bivariate count heamaps of invasive alien plant species afiderrestrialhabitat types

A simple calculation of the number of grid cells of these bivariate hegis across the EU
(+UK) and the biogeographical regions.

=A =4 =4 4 -4 4

The total count heat map symbols of habitat types per grid cell are scaled in the same way for all
habitat groups for easier readability. The heat map symbol scale is grougiefoilowingclasses 4

5, 6¢10, 1X15 and 1618 habitat typeswith 18 habitat types as he highest overall count per grid

cell.

8 Invasive alien plan species, habitat types importanipialiinators, and the possible risks in the European Union



3 wSadz Ga
3.1 Terrestrial labitat types important for pollinators

3.1.1 Overall habitat typesdistribution

Figurel shows the overalllistribution of the selectederrestrial habitattypes, which are considered
important for pollinatorsper 10x 10 kn? for the Article 17 reporting period 20£28. For ®meareas
(e.g. western France, central Spagastern Romania), nterrestrial habitats are reporteased on
the reference gridMountain regions (e.g. Alps, Apenninasd Pyrenegsshow a higher totatumber
of habitat types per grid cell due tdaheir horizontal and verticageomorphologicallandscape
heterogeneity.

number of terrestrial habitats
per 10 x 10 km grid !

- 1-3 |:| EU Member States + UK
4-5 | | Biogeographical regions
6-12
13-23
24-24
35-40

a2

Bl i3-45

Figurel Overalldistribution of terrestrial habitat types per 10x 10 km? for the Article 17
reporting period 201318
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3.1.2 Habitat groups

Accordng to Kudrnovskg &i I f @ onHnnun0 GKS KI oA didiNI 3 NHEAII A Gl I (
Y240 AYLRNIIFIY(G F2N LREEAYFG2NERE F2fft26SR o0& &

{

oe

V&
f

Natural and semnatural grasslang32 habitat types)
Sclerophyllous scrugmatorral) (13 habitat types)
Temperate heath and scryfi2 habitat types)

Raised bogs and mires and f¢ti& habitat types)
Forests (81 habitat types)

Coastal sand dunes and inland duii2% habitat types)
Coastal and halophytic habita®8 habitat types)
Freshwater habitat§20 habitat types)

Rocky habitats and cavéB4 habitat types)

= =4 =4 4 -4 -4 4 -8 4

Natural and seminatural grasslandhabitats (6***)

The natural and senrmatural grassland habitats are distributed all over Europe (Fig\cZprding to
Kudrnovsky et al. (2020), the Top Five haligaes having the highest importance for pollinators are
6210 Semnatural dry grasslands and scrubland facies on calcareous substrattadeBrometalia,

6430 Hydrophilous tall herb fringe conumities of plains and of the montane to alpine levels, 6170
Alpine and subalpine calcareous grasslands, 6510 Lowland hay meafllmpec(rus pratensis
Sanguisorba officinalis 6230 Speciesch Nardusgrasslands, orsiliceoussubstrates in mountain
areas(and submountain areas in Continental Europe). These Top Five habitat types include lowland
as well as mountain habitats and cover large areas in Europe with some reductions in the Boreal and
Mediterranean biogeographic regions (Fig. Spatial distribubn of grassland habitat types is not
available in the Article 17 report of Latvia for the period 2083

Natural and semi-natural grasslands habitats (6***) v Natural sslands habitats (6***)
£ Top 5: sz1o saao 6170 5510 6230

f AN
s 5
| EU Member States + UK e SR ] EU Member States + UK
Biogeographical regions ’{) Ry J Biogeographical regions
Art 17 habitats distribution (2013-2018) E e 203 At 17 habitats distribution (2013-2018)
Xk 1 2N )
% . { p 7
.

~ .
EEA: biogeographical regichs, Art 17 data, |AS data - OpenStreetMap: country boundaries EEA. biogeographical fegichs, Art 17 data, IAS data - Oper

Figure2and3 Overall6f STi0 | yR ¢ 2L CA @ SatutaiNdod denmiiaturd A & G NR& 0
grasslands habitatsper 10 x 10 km? referencegrid

A heatmap of the number of habitatypeda LISNJ INRA R OSftf HAdnktdrgl GKS 0

AN} aaflFyRa KFEOoAGFG&AE INRdAzZLI Ay RA e ApBrninesardithe Y 2 dzy
Pyrenees include a higher totaimber of grassland habitats per £@0 km? grid cell than most other
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regions. The map however also shows some scattered (and sometimes) isolated patches of higher

habitat diversity inlowland areas of the Mediterranean, Continental, Boreal and Steppic

biogeographical regions (Fig. 4).

count of habitats per 10x10 km grid
1-5
6-10

B s

Bl s- e

| Biogeographical regions

Natural and semi-natural grasslands habitats (6***)

i
EU Member States + UK (

Figure3
referencegrid

Sclerophyllous scrub (matorrababitats (5***)

The second ranked habitgiroup being of high importance for pollinators arsclerophyllous scrub

Heat map of Natural and senmatural grasslands habitatypes - 10 x 10 kM

habitats which mostly occun southern Europeand havescattered occurrenceacross Brope (Fig. 5)

Sclerophyllous scrubs (matorral) habitats (5°*)

EU Member States + UK
Biogeographical regions
I Art 17 habitats distribution (2013-2018)

@‘;{

~
EEA. biogeographical regidhs, Art 17 data, IAS data - OpenStreeMap: country boundaries

Sclerophyllous scrubs (matorral) habitats (5**)
Top 5: 5130, 5330, 6110, 5210, 5420

EU Member States + UK
Biogeographical regions
I Art 17 nabitats distribution (2013-2018)

~
EEA. biogeographical regiéhs, Art 17 data, IAS data - Ope

eetMap: country boundaries

Figure5and6h @SNI t £ ot STl 0

YR ¢2L)J CA@S

KIFoAGLl &19krkisdidncegrid
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0 NJmatétraln
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The Top Five tabitat types in this groupare 5130 Juniperus communiformations on heaths or

calcareous grasslands5330 ThermeMediterranean and pralesert

scrub 5110 Stable

xerothermophilous formatioa with Buxus sempervirensn rock slopes Berberidion p.p, 5210
Arborescent matorral witlluniperus sppand5420Sarcopoterium spinosugPhryganas There is no
obvious difference in the distribution of the Top Fhabitat typescompared to the completbabitat

group (Fig. 6).

A heatmap of the number of habitatypesLJISNJ INA R OSft f

g A 0 KA yhabitaK S

group indicatesighest numbers dfabitattypesin the mediterranean soutlFig. 7).

Sclerophyllous scrubs (matorral) habitats (5***)

o

count of habitats per 10x10 km grid ‘\ 1
1-5 ."JQ:SL ™
6-10 AN
- ; N .
B 115 - l
Bl s- 18 J L\
I 0, /
EU Member States + UK { h v \ /
| Biogeographical regions S £ z /
e i T
LR 73 A
E PO ;/M“”\CJ
By 'ﬂ Rk Y >
. j{w 14 '} ﬂ")n ~
; b N 4@; TR
A~ E 3 ‘if’%\{" \
%__.- e 7 <>-) r/,j"r\" * )y ﬂ\
haa™ / g . 1
E PR
Fr - L Ygh! b

)

P e

- e
EEA: biogeographical regicns, Art 17 data, IAS data - OpenStreetMap: country boundaries

Figure4

Temperate heath and scrub (4***)

Thehabitattypeswithin the habitat groupd émperate heath and scréb NJ y { SR

Heat map ofSclerophyllous scrubkabitat types- 10 x 10 km referencegrid

0 KANR

et al. (2020), are distributed acroBsirope with some spatial foiti coastal rgions ofwestern Europe

and mountain areas the Alpsand Scandinavia (Fig. 8).
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Temperate heath and scrubs habitats (4*) Temperate heath and scrubs habitats (4*)

Top 5: 4030, 40A0, 4060, 4090, 4070

EU Member States + UK

EU Member States + UK
Biogeographical regions
I Art 17 habitats distribution (2013-2018)

Biogeographical regions
I Art 17 habitats distribution (2013-2018)

“ B % A
EEA. biogeographical regicns, Art 17 data, IAS data - OpenStreetMap. country boundaries EEA. biogeographical regicns, Art 17 data, IAS data - OpenStreetMap. country boundaries

Figure 8 and 9 Overall (left) and Top Five (right) distrituA 2y 2F G ¢ SYLISNI 4GS KSt
KIFoAGLl (&19kmrkisdiéncegrid

TheTop Fiverankedhabitattypes are4030 European dry heathrdOAO Subcontinental peRannonic
scruh 4060 Alpine and Boreal heath4090 Endemic ordMediterranean heaths with gorsel070
Bushes withPinus mugand Rhododendron hirsuturMugo-Rhododendretum hirsytindicate the
same spatial distribin as the whole habitat groufrhe habitat 4030 includes mesophile or xerophile
heaths on siliceous, podsolic soils in moist Atlantic and-Atldntic climates of plains and low
mountains ofwestern, central andnorthern Europe. The othefour habitats arelocated more in
European mountain ranges in all climate regiorisere is no obvioudifference in the distribution of
the Top Five compared to the compldiabitat group (Fig. 9).

AheatY I LJ 2F GKS ydzYoSNJ 2F KFEoAGFG (eLiSa LISNI ANRR O
indicates a patchy pattern with some foci in higher atfié.s and an atlantic climate (Fig. 10).
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Temperate heath and scrubs habitats (4***)

count of habitats per 10x10 km grid
1-5
6-10

B -s

B s- e

EU Member States + UK

| | Biogeographical regions

EEA: biogeographical regions, Art 17 data, |IAS data - OpenStreetMap: country boundaries
Figure5 Heat map of Temperate heath and scrubs habitgpes- 10 x 10 kmi reference
grid

Raised bogs, mires and fens habitats (7***)

Thecore area%f the raised bogs, mires and fehgsbitat group are situatedin north and northwest
Europe as welsin mountain rangesuch as the\lps Carpathiansand PyreneegFig. 11)

Raised bogs, mires and fens habitats (7***) Raised bogs, mires and fens habitats (7***)

Top 5: 7230, 7140, 7210, 7220, 7120

| EUMember States + UK | EUMenber States + UK
Biogeographical regions

I Art 17 habitats distribution (2013-2018)

Biogeographical regions
I Art 17 habitats distribution (2013-2018)

EEA. biogeographical leg\a'ns‘;nﬂdala IAS data - OpenStreetMap: country boundaries EEA. biogeographical .egndm;t‘nﬂdaxa IAS data - OpenStreetMap: country boundaries
Fgurelland12 h @SN} €t o0f SFGO |yR ¢2L)J CAGS ONRIAKGUOL RAA&
KI 6 A pdr 10410 km? referencegrid

The Dp Fivehabitattypeswithin this habitat groupare 7230 Alkaline feng 140 Transition mires and
qguaking bogs7210 Calcareous fens witbladium mariscuand species of th€aricion davalliange
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7220 Petrifying sprirgwith tufa formation Cratoneuriof, 7120 Degraded raised bogs still capable of
natural regenerationThese habitatypesshow the same spatial extent as tikempletehabitat group.

AheatYl LJ 2F GKS ydzYoSNJ 2F KIFIoAGlIG GeLlSa LISNI INRR
habitat group indicates &ocus in the Boreal biogeographic region and a reduction in the
mediterranean soutlfFig. B).
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Figure6 Heatmap of Raised bogs, mires and fens habitgpes - 10 x 10 knd reference
grid

Forests habitats (9***)

Forest habitatsoverall of Europe(Fig. 14)The Top Five ranked forest habitat types are 91EOQ Alluvial
forests withAlnus glutinosand FraxinusexcelsiofAlno-Padion, Alnion incanae, Salicion albae), 9180
Tilio-Acerion forests of slopes, screes and ravines, 91F0 Riparian mixed for&3terais robur
Ulmus laevisand Ulmus minoy Fraxinus excelsiaor Fraxinus angustifoliaalong the great rives
(Ulmenion minoris), 9150 MediBuropean limestone beech forests of the CephalantHeagion,
9170 GalieCarpinetum oathornbeam forests). These Top Five forest habitat types show a more
continental and less Mediterranean spatial distribution (Fig. 15).
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Forests habitats (9***)

EU Member States + UK
Biogeographical regions
I Art 17 habitats distribution (2013-2018)
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Forests habitats (9***)
Top 5: 91E0, 9180, 81F0, 9160, 8170

EU Member States + UK
Biogeographical regions
I Art 17 habitats distribution (2013-2018)

[

~ 3
EEA. biogeographical regichs, Art 17 data, |AS data - OpenStreetMap: country boundaries

A
Sl

Figure 14 and 15h @GS NI £ €

AheatY LJ 2F GKS ydzyoSNI 2F KFoAGLE

referencegrid

0t STUUL FTYR ¢2LJ CAQS

GesSa LISNI INAR

scattered foci, e.g. in southe Scandinavia and the Baltic countries, western Poland and in some of
the European mountain ranges (Fig. 16).

Figure7

16

Forests habitats (9***)
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Heat map of Forest habitatypes- 10 x 10 km referencegrid
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Coastal sand dunes and inland sand durgs**)

The overall distribution of coastal sand dunes and inland sand dunes higpiggishows occurrences
along the European coastlines and scattered inlaocurrencegFig. 17)

EU Member States + UK
Biogeographical regions
Art 17 habitats distribution (2013-2018)

Coastal sand dunes and inland dunes habitats (2***)

EEA biogeographical regichs, Art 17 data, |AS data - OpenStreetMap: country boundaries

Coastal sand dunes and inland dunes habitats (2***)
Top 5: 2190, 2130, 2330, 2260, 2180
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The Top Five ranked habitattypes are 2190 Humid dune slack130 Fixed coastal dunes with
@S 3S 4,283 Mignd duined N\BheopeRatgyieplio@sand Agrostis
grasslands2260 Cistd_avenduletalia dune sclerophyllous scri®E30 Wooded dunes of the Atlantic,
Continental and Boreal regiofhese habitat types show a very similar spatial extent as the complete
habitat group.An important differencés that habitat type 2340* Pannonic inland dunes is not ranked
as a Top Five habitat and opens a gap in the pannonian biogeographical (€igiot8) Also, the
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Coastal sand dunes and inland dunes habitats (2***)
count of habitats per 10x10 km grid
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Figure8
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Coastal and halophytic habitats (1***)

Heat map of Coastal sand dunes and inland dunes habtiygies - 10 x 10 km

The Coastal and halophytiabitat group is heterogeneous and includearine as well inland habitat
types. As thamarine habitat subgroup is not relevant for pollinatans)y the inland habitatypes are
consideredchere. These arecattered over Europe with some regional factHungary and Spaifiig.
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Coastal and halophytic habitats (1°**)
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Coastal and halophytic habitats (1***)
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EU Member States + UK
Biogeographical regions
At 17 habitats distribution (2013-2018)

i SR ot
o SRy -
< R Saah o

k ey
EEA: biogeographical regichs, Art 17 data, IAS data - OpenStreetMap: country boundaries

Figure 20 and 21h @SNI} €t £ 6f ST G0
per 10x 10 km? referencegrid

YR ¢2LJ CA@S ONRIAKGO

18 Invasive alien plan species, habitat types importanipialiinators, and the possible risks in the European Union

RA

ey

au



TheTop Fiveranked habitatypesare 1230 Vegetated sea cliffs of the Atlantic @altic Coastsl240

Vegetated sea cliffs of the Mediterranean coasts with enddriritoniumspp, 1130 Estuariesl330

Atlantic salt meadows (Glaudeuccinellietalia maritimae)1410 Mediterranean salt meadows
(Juncetalia maritimi)These habitatare situded along the European coast linesd inlandin central

Spain(Fig. 21)A heatY' LJ 2F (GKS ydzYoSNJ 2F KIFIoAGEFG GeLiSa LIS
KFEf2LK@GAO KIFEoAGlIG 3INRdzLE NBGSIFfa || aAYAf Ll NI LAOL

Coastal and halophytic habitats (1***)
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Figure9 Heat map of Coastal and halophytic habitgtpes- 10 x 10 ki referencegrid
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Freshwater habitats (3***)

The overall distribution of freshwater habitafimcluding still and running watershows occurrences

across EuropéFig. 23).

Freshwater habitats (3***)

EU Member States + UK
Biogeographical regions
I Art 17 habitats distribution (2013-2018)
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EEA. biogeographical regicns, Art 17 data, IAS data - OpenStreetMap: country boundaries

Freshwater habitats (3°**)
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TheTop Fiveranked habitatsare 3130 Oligotrophic to mesotrophic standing watevih vegetation

of the Littorelletea uniflorae and/or of the Isoéfdanojuncetea 3220 Alpine rivers and the
herbaceous vegetation along their banB270 Rivers with muddy banks with Chenopodion rubri p.p.
and Bidention p.p. vegetatigd240 Alpine rivers and their ligneous vegetation vBilix elaeagnqQs
3160 Natural dystrophic lakes and pondshese habitatshow a high spatial density in Northern
Europe, a thinning in Central Europe and a fading out in Southern E(Fape&4)A hed map of the

YdzYo SN 2F KFoAGLH G
and distribution across Euro€ig. 5).
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Freshwater habitats (3***)
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Figurel0

Rocky habitats (8***)

Heat map of Freshwater habitaypes- 10 x 10 km referencegrid

The overall distribution of rocky habitatpes shows clustexin mountain regions acresEurope (Fig.

26).

Rocky habitats (8***)

EU Member States + UK
Biogeographical regions
I Art 17 habitats distribution (2013-2018)
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Rocky habitats (8*)
Top 5: 8210, 8220, 8240, 8120, 8230
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The Top Fiveranked habitatsare 8210 Calcareous rocky slopes with chasmophytic vegete8i220

Siliceous rocky slopes with chasmophytic vegetatg@2410 Limestone pavement8120 Calcareous

and calcshist screes of the montane to alpine levels (Thlaspietea rotund¥28{) Siliceous rock with

pioneer vegetation of the SedBcleranthion or of the Sedo alWeronicion dillenii These habitats

often arebroadly definedand thedistribution of theTop Fivehabitat typesis highly correlated with

the overall distribution of the rocky habitat groups well, the heatap of the number of habitat

GeL)Sa LISNI INAR OStf 6AGKAY GKS aw2 @dndhe éverdlA 1 G
distribution (Fig. 28).
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Figurell Heat map of Rocky habitaypes- 10 x 10 kn referencegrid

3.2 Invasive alien plant species

Alternanthera philoxeroideshows scatteredind isolatedoccurrences in France andly (Fig. 29)

The alligator weed grows as a weed in both aquatic and terrestrial habitats, and often grows at the
interface between these two environments. In natural and seatural habitats it is prone to become
invasive principally in forests, riveanks and wetlands. It can be found growing along canals, rivers,
swamps, lakes, dams, ditches, and wetlands, being rooted to the ground and emerging above the
water surface. However, it can also be found in riparian habitatsffoeging in dense mats othe

water surfaceAlternanthera philoxeroideis also an important weed of wetter pastures and irrigated
crops (CABI 2021a).
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Alternanthera philoxercides
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Figurel2 ReportedAlternanthera philoxeroidedistribution in the 10 x 10 krhreference
grid

Asclepias syriac& reportedas very common and widely distributed Hungary andn a more
scatteredwayin several otheMember StategFig. 30)The common milkweed colonizes a variety of
habitat groupsfrom woodlands to cleared grasslands and marshlands. It grows in clumps or patches
in meadows, fencerows, roadsides, railways, waste places, redillegp: fields, and other open
habitats (CABI 2021b).
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Asclepias syriaca
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Figurel3 ReportedAscepias syriacalistribution in the 10 x 10 krareference grid

Baccharis halimifoliéss mainly reported for coastal regions time Atlantic biogeographic region in
Belgium, Franceand Spain and the Mediterranean biogeographic region in France and Italy (Fig. 31).
The groundsebush grows on beaches and marshes near the shore, and in various inland habitats
including pastures, old fields, ditches and roadsides (CABI 2021c).

Baccharis halimifolia
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Figue 14 ReportedBaccharis halimifoliadistribution in the 10 x 10 krareference grid
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Gunnera tinctorias common and widely distributed itreland andthe United Kingdom ands also
reported fromthe northwest coastal region dfrance(Fig. 32)The giant rhubarb is found on coastal
cliffs, riparian zones, forests and wetlands as well as in areas that have been transformed by human
activity such as former agricultural fields, quarries and road sides (CABI 2021d; EPPO 2021).

‘Gunnera tinctoria
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Figurel5 ReportedGunnera tinctoriadistribution in the 10 x 10 krhreference grid

In everalMember Statege.g. BelgiumCzech Republic, the Netherlands, DenknaouthernFinland,

Estonig and in theUnited KingdomHeracleunmantegazzianunis reportedas very widely present,
whereas in otheMember States a morscattered distributions reported (Fig. 33). As already pointed

out by Rabitsch et al. (2020), this is partly due tisgimginformation and data artefacs. The giant
hogweed has been commonly introduced to gardens as an ornamental and has spread to invade a
variety of habitat types, especially along roadsides, river banks, railways, woodland fringes, grasslands
and arable fields, scrublands and ruderal sgesh as rubbish dumps and waste ground. It is also
increasingly found in abandonex extensively managegrasslands (CABI 2021e).
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Heracleum mantegazzianum
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Figurel6 ReportedHeracleum mantegazzianurdistribution in the 10 x 10 krareference
grid

Heracleum persicuns reported onlyfrom the Boreal biogeographic region 8weden, Finlandnd
Estonia(Fig. 34) The Persian hogweed generally occupies the same habitdts azantegazzium

These are disturbed and sematural habitats, such as roadsidasd railroads, as well as meadows,
grasslands, disused agricultural land, ruderal areas, coastal beaches and along streams and rivers
(CABI 2021f).

Heracleum persicum
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Figurel? ReportedHeracleum persicundistribution in the 10 x 10 krreference grid
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Heracleum sosnowskys reported fom Poland and the Baltic countriggig. 35) Sosnowskyi's
hogweed is mostly found in artificial habitats (roadsides, disturbed areas, agricultural fields,
abandoned farmyards and gardens) and seatural habitats (bushes, grasslands, parks, pastures,
abandoned orchards) (CABI 20219).

Heracleum sosnowskyi
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Figurel8 ReportedHeracleum sosnowskylistribution in the 10 x 10 krareference grid

Hydrocotyle ranunculoidas reportedbeing widely distributed iBelgium, the Netherlands arttie
United Kingdom (England). In other Member Stdbese areonly scattered occurrencd&ig. 36)The
floating pennywort occurs at the margins of still or sfdewing watercourses (CABI 2021h).
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Hydrocotyle ranunculoides
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Figurel9 Reported Hydrocotyle ranunculoideslistribution in the 10 x 10 krhreference
grid

Impatiens glanduliferas widely distributed across the E¥.q. Austria,Belgium, Czech Republic,
Germany, IrelandNetherland$andin the United Kingdomwith fewer records in the Mediterranean
biogeographical region (Fig. 3The Him#&yan balsam is predominantly a weed of riparian systems
where it can form dense monocultures along river banks. It is also found in damp natural woodland,
forest plantations, forest clearings, railway embankments, waste ground, urban areas, roadside
ditches and wet meadows (CABI 2021i).
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Impatiens glandulifera
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Figure20 Reportedimpatiens glanduliferadistribution in the 10 x 10 krareference grid

Ludwigia grandifloras reportedat a higher densityn Belgium, the Netherlands and Western France
with more scattered records in several other Member States (Fig. T3 water primrose is often
found growing in freshwater wetlands, in slewoving rivers and streams, on lake and reservoir
shorelines and in shallow canals and on floodplains. The praides differenthabitats e.g.
emergent marshes and swamps in permanently pooled bottomland depressions that experience
periodic flooding shorelines and shallow bayand sandy banks and gravel bars of shallow streams
(CABI 2021)).
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Ludwigia grandiflora e
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Figure21 ReportedLudwigia grandifloradistribution in the 10 x 10 krareference grid

Ludwigia peploideis reportedat a higtrer densityin western andsouthern Francethe Padan Plain in
Italy, with more scattered records in several other Member States (FigF&®jting primrosewillow
can be found in wetlands, on shorelines, in sftawing rivers, ponds, rice fields, marshes and in other

freshwater environments (CABI 2021k).
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Figure22 ReportedLudwigia peploidedlistribution in the 10 x 10 krreference grid
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Lysichiton americanus relatively common in the United Kingdom and has scattered records in the
northwestern BJ (e.g.Ireland, Belgium, Netherlasd Germany, southerBwedenand Finlanjl (Fig.

40). The American skunk cabbage has a rather wide ecological amplitude as long as the habitat is wet.
It grows in shady forested bogs, in peatbogs, in swamps in full sun, and in shallow brooks with flowing

water (CABI 2021l).
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Figure23 ReportedLysichiton americanudistribution in the 10 x 10 krareference grid

Myriophyllum aquaticunis reported in a high densitydmwestern France, Belgium, the Netherland

and the United Kingdonwith some more scattered records in several other Member States (Fig. 41)
Parrot's feather is typically found in in freshwater lakes, ponds, streams, and canals and appears to be
adapted to high nutrient environments (CABI 2021 m).
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Myriophyllum aquaticum
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Figure24 ReportedMyriophyllum aquaticumdistribution in the 10 x 10 krareference grid

Pennisetum setaceuim recorded in the Mediterranean biogeographical region from coastal regions

in Spain,France, ltaly, Maltaand Cyprus(Fig. 42) The fountain grass favours arid to seanid
environments but occurs in mesic sites as well. It often grows in disturbed areas such as along
roadsides, grasslands and railroad embankments and in mined areas (CABI 2021n).

Pennisetum setaceum
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Figure25 ReportedPennisetum setaceurdistribution in the 10 x 10 krhreference grid
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Pueraria montanavar. lobata is reported only fom northern lItaly (Fig 43).Kudzu vine is an
opportunistic climbing vine that grows in numerous habitats including woods, plantation forests,
along rivers and roads, on the borders of fields, in abandoned fields, on embankments and along

fencerows (CABI 20210).

Pueraria montana var. lobata
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Figure26 ReportedPueraria montana var. lobatalistribution in the 10 x 10 krreference
grid

A heatmap combininghe recordeddistribution ofthese 15 invasive alien plant species based on the
10x10knt reference gridindicateshotspotsin Belgiumand the Netherlands, Estonjasouthern
Finland andswedenwestern Franceand United KingdonfFig. 44)
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Figure27 Overall number of selected invasive alien plant species (max. &) 10 x 10 krh
reference grid

3.3 Invasive alien plant species and habitats of the Habitat
Directive

3.3.1 At the EU (+UK)level

The combination of the reported distribution of tli& selected invasive alien plant species ($able

1) and theeight selected habitaggroups,important for pollinating species (seshapter 4.1.2, at the
EU (plus UK) levéfFig. 45yevealspatternsthat need careful interpretationAs discussed by Rabitsch
et al. (2020), the reported distribution of invasive alien plant species includes somarmghpsases
possibly due to misidentifications (e.g. fAeracleun or different expert opinions and knowledge
within Member States. Distributions cover a broad range from widespread speciesnipajiens
glanduliferg Fig. 37) to species with a more localized distribution (@lgrnanthera philoxeroides
Fig. 29Pueraria montanaar.lobata, Fig. 43 suggesting possible impacts on habiigtesimportant
for pollinatorsat the localand at theregional spatial séa. According to Kudrnovsky et al. (2020),
grassland habitats, sclerophyllous scrubs and temperate heath habitats are thartkgd groups of
habitat types with highest importance for pollinating inse¢&gs. 4, 7, and 10yVhile grassland
habitats and temperate heath habitats are relatively widely spread across the EU, sclerophyllous
scrubs prevail in the mediterranean south.

Figure 45 depicts a bivariate heatmap of the numbers of invasive alien plant species and thesnumbe
of habitattypes important for pollinators. In general, the numbers of invasive alien plant spets
colours, see also Fig4) are lower in theMediterranean than inparts of the Atlantic (Belgium,
Netherlands, United Kingdom and southwestern Fegrigoreal (south Finland and Estonia) and most
of the Continental biogeographical regiongdabitat types important for pollinators arewidely
distributed across the EU, but the data also indicate areas with lower numbers, &gglend and
Northern Irelind, France, the Po valley in ItdRomanicand GreeceSeveral of these areas (light blue
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colours) overlap with high numbers of alien plant specie=d (colours), e.g. in coastal and
southwestern France, southern Ireland and central and eastern Podards with a high number of
habitat typesimportant for pollinators(darker blue coloursjre presentacross the EU, and coincide
with either low numbers of invasive alien plants (light red colour) (e.&pain and in theAlpine
biogeographical regignend high numbers of invasive alien plants (dark red colour) (esputhern
Finland and Estonja

habitats / IAS per grid cell

I count terrestrial habitats

I count invasive alien species
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Low |
Low High
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Figure28 Bivariate count heatmap of invasive alien plant species aadl terrestrial habitat
typesof the Habitat Directive by 10 x 10 khmeference grid

3.3.2 At the regional level

With the aim of providing a moréocusedLJS NBA LISOGA @S> GKS F2fft26Ay3 TFTA
regions.Figure 46 provides a more detailed picture of the European &tgkadjacentregions It
indicates that while there is a high number of habitat types and only few invasive alien plant species
in the western Alps in France and ltedg, well as in the Apenrgmmountainsin Italyand the Dinaric

Alps in Slovenia and Croatthere is a high number of invasive alien plant species and a low number
of habitat types in the Italian Paalley. This reflects the general trend of decreasing numbers of alien
species with altitude, partly as a consequence of increasingly harsh envint@noenditions and
remoteness from points of introductiofe.g. Becker et al. 2005, Dainese et al. 20bd} also high
land-use pressures in the lowlan¢fer industry and agriculture in this caseith a diminishing number

of natural habitat typesin the Swiss Alps, maximum altitudd alien specieswas found to be
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positively related to total area occupied and time since introduction (Becker et al. 2005). In
combination with climate change, it has to be assumed that invasive alien plant speciesrealsénc

in numbers and altitude in the future and therefore increase the risk for habitat types important for
pollinators in these regiondlellmann et al. 2008, Walther et al. 2009, Bellard et al. 2013, Bradley et
al. 2018)

Figure46 Bivariate countheatmap of invasive alien plant species and habitat types of the
Habitat Directive by 10 x 10 kfmeference gridn the European Alps and adjacent
areas
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