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9 General introduction

WWEF Belgium is currently working to encourage the return of wildliferte ofthe
most fragmented landscape in Eurofd@a pursue this objective, WWF Belgiurarks
on four iconic umbrella species: the wolf, the blackuse, the otter and the wildcat.
The recent recovery of otter and wildcpbpulationsis promisingand is a sign that

protective measuresat the European sale can be successful.

The Meuse;Rhine Euroregiorthereafter, Euregio) is located between the cities of
Aachen, Hasselt, Liege and Maastrightl encompasse4 administrative units (The
Netherlands, Germany and the Belgian Walloon and Flemish ®mdiee figure 1).
Due to intense industrial activitieend high human population density, main threats
to biodiversity include urbamation agricultural intensification and industrial

development

¥ The: 2 7 L
*. " Netherlands™

e

Valkenburg 14 b

Germany -

Wel kenraedt

Pauper]

Walloon
region

™7 Study region (Euregio) ® Main cities —— Administrative regions borders

Source: aerial pictures : Bing ; Map creation : Biotope Environnement, 2020

Figurel: General map of the studggion
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0 General introduction

The Euregids of crucial importance for larggcale connectivity of several iconic
species and to connect animal populations frahe Netherlands, Germany and
Belgium This is the case for the otter, for which the Meuse and its tributaries are
projected to act as awidors for connecting Dutch and Ardenne populatidigure 2,

and for the wildcatas the Euregio lies between the Hoge Kempen and Ardenne
populations figure 3.

] L [eweso

Belgium

Légende

e Localités

e

Favorabilité de I'habitat pour le chat sauvage

- =02 France
\:l 02-04

l:l 0,4-0567

R

0 1225 25 50 Kilometers

Figure2: Suitable habitats for the wildcat ISEBelgium and neighbouring regions, showing the striteg
position of the Euregio for this speci@gaodifiedfrom Delangre et al., 20)9
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Figure3: Projected recolonization routes for the otter in Western Europmdified from Reutrer &
Krekemeyer, 2004)

Using the otter and the wildcat as examplde general objectiveof this studyare

to analyzethe opportunities and obstacles for green and blue connectivitthe
central part of Euregio. This study aims(19identify gas wheregeneral landscape
connectivityshould be better protead and restoral in the central part of Euregjo
(2) which species of Community Interest could benefit from protection and
restoration of landscape connectivityn this areaand (3)define a caalogue of

measures aiming at enhancing landscape connectivity

WWHFBelgium togetherwith Three Land PaBelgium has preidentified corridors on

which theanalyses should focus
Q)
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9 General introduction

The studymainlyconsised in collecting and compiling cartographic
information, bibliographic data, and the interview of stakeholders in order
to identify in a cartographic way the areggesenting adeficit of protection
and/or restorationin the definedof ecological corridors

1.1 Generalapproach

The general approach applied tinis study is summarizeish figure 4and is further
described in the next pages.

APrecise delimitation of the study area
Aldentification of the information necessary to the analysis (geographic data, area
rle  protection, actions plans, etc.)

based on AMeetings with transborder stakeholders
concertation

ALandscape contextualisation for each corridor (i.e. land use)
AThreats and obstacles by corridor

A Protection regime analysis

ELEUEVEER A Planned actions of restoration

ADefinition of a catalog of measures structured according to the different contexts
(protection, human activities, etc.)

Catalog of
INEERITES

Figured: General approacbf the study

1.1.1Data collection based on eeting with stakeholdersin the different
administrative regions

Biotope Enviranementtook part to a workshop organized by the Three Land Park
(3LP in the rest of the document) held in Eupen &rivearch 2020t providedthe
opportunity to meetwith stakeholders fronmeach administrative region@Vallonia,
Flandersthe Netherlandsand Germany

The discussianheld during this meetingllowedusto ensure thematch between our
methodologyand conservation expectatiorisom the stakeholders
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Following this meeting, rmimportant amount of information was provided lspme
of the staleholders regarding

a. bl ddz2NB T 2yS&éY bl ddz2Ny wnnnX I GdzND €
biological inteest with or without a legal protection status ;

b. Focal species: species of Community interest general presence and possibly
for which action plankave been defined, with a particular focus on the otter
and the wildcat ;

c. Land useuseful to characterize thecological context in each country

d. Previous studies about the ecological network in Euregio

1.1.2 Definition of the ecological network and gap anais

The first stepwas to spatially define the ecological networkased on the
recommendations of WWF angrevious studies in Euregid@he backbone of the
ecological network in Euregio was based on the river network and terrestrial
connections between maivalleysGiven the short time of execution of the mission,
only readily available geodata were used amélgzedin the opensource software
QGIS. We then summarized collected information alio nature protection,
conservation and restoration in each cdon

Through a combination ofjeoprocessing analyses and photointerpretatiomne
conducted K NB S Y I dngllysesifelideddify areas where a feature of interest is
lacking) in the previously defined corridors regarding :

a. The identification ofthe domhant land usein each corridor andmain
obstacles or threats to the movements of otter and wildcat (prositiend use
with a satisfactory precision level was availaple)

b. Legal protection of nature areas;

c. The planned conservation and restoration actions

1.1.3 Slection of appropriate measures in relation with the corridecontext

Based on informatiorollectedthrough step 2, we proposedaatalogue of measures

to tackle main obstacles that have negative impacts on otter and wildcat connectivity
The measures iV be selected based on the experience accumulatedBmtope
Environnenent and will not be precisely located on mags this is beyond the scope

of this study
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This section aims at providing general informatitwoat the ecological network in the
study region and the procedure that lead to the selection of ecological corridors used
for subsequent analyses. We then provide a soil occupancy analysisnghthe
landscape context (i.e. dominant soil occupancy types) major barriers to wildlife
movement on the blue and green infrastructures, for each corridor separately.

The ecological network presented this reporthas be@ constructed based on (1)
the information provided by WWF, (2xchange with 3LP, and (3) previous studies
identifying the ecological network in Euregio.

The network includes elements of the blue and gresomtinuities and more
specifically:

Major elements of the river network;
Terrestrial connections betweeanainvalleysin the study area

Once important landscape features have been seleatext;reateda buffer area of 1
km around these linear elements. This resultedaimglobal network of2km-wide
corridorswhich we then split into spatially coherent elements (egpecificvalleyor

a connection between valleys Based on this method, we identified4
corridors/sections for whickand useand the legal protection regime is analyzed. Each
corridor received a numeric code (from 1 to 14) which we will refer toughmut this
report. Codes are presented in Taldlend igure 5 shows the map of theseleded
corridors.

Tablel: Summary of the selected corridors

Code Name Approx. length
1 Vesdre valley 42 km
2 Osthertogenwald - Kelmis 9 km
3 Gueule valley 40 km
4 South of Aachen 13.5km
5 Connection between Vesdre, Gulp and Berwinne valleys 4.5 km
6 Gulp valley 17.5 km
7 Berwinne valley 15 km
8 Remersdaal - Eijsden - Visé 15 km
9 East Maastricht 8 km
10 Connection between Vesdre and Bolland valleys 8 km
11 Bolland valley 16 km
<)
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9 Ecological network and land use
12 Meuse upstream Visé 41 km
13 Meuse downstream Visé 55 km
14 Meuse to Mechelse Heide en valley from Ziepbeek 4 km

Figureb: Selected corridors within the central part of the Euceg

1.2Land usenalysis

We characterizethnd usewithin each corridor based on a beta version of the Ecotope
database(V2.10)provided by Julien RadougUClouvain Belgium)and developed
within the framework of Lifewatch (http:/lifewatch.be/). Its aim is to provide
ecological data for biodiversity researahd is available for all administrative units
considered in the studylhe spatial unit is the ecotope, a small polygon with largely
homogeneous ecological functionEcotopes arébased on atomated delineation

Q)
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http://lifewatch.be/

taking remote sensing data and topography as input variables. More detailbe
methodsare available ithis paper(Radoux et al., 2019yheV2.10 valiction has not

been publgshed but a poinbased accuracy assessment was performed on the input
land cover data, revealing a 94.5 percent overall accuracy (2015). More details in this
technical report. While ecotopes are mapped at a coarser resolution than other
datasets available in each administrative unit, tioéfer data ofhomogeneous quality

and they aremore readily usable a&he spatialscaleof the project

Table2 shows all land use cageries mapped in the ecological network.

Table2: List of the land use types in the ecological network

Permanent monospecific graminoids
Broadleaved trees
Mixture with plowed land
Densely artificialised aa
Plowed land
Sparsely artificialised area
Non plowed land with trees
Trees with other vegetation
Needleleaved tree
Mixed forest
Plowed land with other vegetation
Permanent water
Sparse vegetation
Diversified grassland
Recently disturbed forestegetation
Inundated grassland and shrubs
Permanent bare soil

We also mapped major roads and railways. high-speed railways) as barriers to

animal movement based on available cartographic data and photointerpretation.

Note that we did not considesead NB 3 dzf | NE NI Afgle&a & YIF22NJ ok NNASNH
generally not fenced and tend to be surrounded by natural vegetation. Consequently,

they are rather permeable to most animal movement.

A complete summary of thiand use foreachindividual corriebr of the networkis
providedin Table 3An overview of théand usgand major barriersyithin the entire
network is shown in figuré. Overall the fiveland usecategoriegnostly encountered

Q)
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along the corridors of the network are (fiermanent monospeific graminoids (2)
broadleaved forests (3) agricultural lands mixed with other soil occupandy)
densely artificialized aresa;and (5) plowed landror each corridor, we also provide
the following information:

General characteriigs (localizatiao, approximative length of the corridoy)

The dominantand usetype, obtained by groupind0O land use types int@
broader categories: agricultural areas (permanent monospecific graminoids;
plowed land; mixture with plowed land; plowedrd with other vegetation),
woodlands and related habitats (broadleaved trees; trees with other
vegetation; needleleaved tree; mixed forestitban and artificialized areas
(densely and sparsely artificialized argas

If different from the dominantland wse type, the impatance of foresed
elements;

If different from the dominantand usetype, the importance oértificialized
surfaces ;

A list ofidentified barriers to wildlife movemer(bottlenecks),

A map of thdand use for each corridofor the ease of visualizatipwe did
not include theland usdegend on individual maps. Please, refefitpre6.
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Table3: Land usdy corridor
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Permanent
monospecifi{ 21,594 56,79 29,594 12,3% 63,2% |38,79%461,4% 34,6% | 18,7% | 64,1% |38,79% 12,0% | 22,5% | 9,4%
graminoids
Bmfrgf:"ec 20,994 2,6%|15,20454,7% 11,1% |17,7% 3,0%| 13,8% | 29.2% | 2,1% | 8,0%| 17.8% | 8,7% | 21,5%
“glg‘wéz:’::z 1,3%| 3,5%|12,7% 2,0%| 6,4% | 8,1%| 6,5%| 18,3% | 17,2% | 6,7% |13,7% 2,0% | 13,9% | 0,0%
Densely
artificialised| 5,2%| 0,0%| 6,7%| 0,2%| 0,0% | 0,4%| 0,6%| 3,5% | 3,8% | 2,0% | 1,4%| 258% | 11,1% | 5,3%
area
Plowed land 0,4%| 2,2%| 9,6%]| 1,4%| 7.7% | 9,2%)| 7,9%]| 13,0% | 11,7% | 4,1% |13,9% 2.6% | 16,9% | 0,1%
Sparsely
artificialised| 6,1%| 1,4%| 5,1%| 2,1%| 3,1% | 2,1%| 1,7%| 1,5% | 1,4% | 54% |9,3%| 26,1% | 6,3% | 5,9%
area
Non plowed
land with | 7,4%]|17,8%410,6% 6,1%| 4,0% [11,3%410,4% 6,8% | 7,4% | 10,4% | 9,9%| 1,4% | 2.6% | 3,9%
trees
Trees with
other | 7,8%]| 2,3%| 5,7%| 5,0%| 2,0% |8,2%| 4,9%| 2,4% | 50% | 4,0% |2.1%| 3,1% | 1.6% | 65%
vegetation
Nee?r'zfa"e 19,2% 0,0%| 0,0%| 0,9%| 0,0% | 0,0%| 0,1%| 0,0% | 0,0% | 0,0% | 0,0%| 0,0% | 0,0% | 11,8%
Mixed forest| 8,1%]10,7% 3,0%]|15,1% 0,0% | 1,5%| 0,0%| 0,0% | 0,0% | 0,0% | 0,0%| 0.1% | 0,0% | 32.3%
Plowed land
with other | 0,3%| 2,7%]| 1,9%| 0,3%| 1,9% | 2,8%| 3,3%| 6,1% | 4,5% | 1,2% |2,9%| 09% | 66% | 1,1%
vegetation
Pe\:\/'gfer;em 0,7%| 0,0%| 0,0%| 0,0%| 0,0% | 0,0%| 0,0%| 0,0% | 0,0% | 0,0% |0,0%| 65% | 88% | 0,1%
Sparse
vegetation | 02%| 0:0%| 0.0%) 0,0%| 05% | 0,0%| 0,0%| 0,0% | 09% | 00% |00%| 13% | 03% | 04%
Diversified
aracstand | 05%| 0.0%| 0.0%| 0,0%( 0,0% | 0,0%) 0,0% 00% | 0,0% | 0,0% | 0,0%| 00% | 05% | 17%
Recently
disturbed
et | 0:3%| 0,29%| 0,0%| 0,0%| 00% |0,0%| 0,0%| 00% | 00% | 00% |00%| 01% | 01% | 00%
vegetation
Inundated
grassland | 0,1%| 0,0%| 0,0%| 0,0%| 0,0% | 0,0%| 0,0%| 0,0% | 0,0% | 0,0% |0,0%| 0,0% | 0,0% | 0,0%
and shrubs
Ps;la;‘;?t 0,0%| 0,0%| 0,0%| 0,0%| 0,0% | 0,0%| 0,0%| 0,0% | 0,0% | 0,0% |0,0%| 00% | 00% | 0,0%
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Land use types Non plowed land with trees Permanent bare soil
Plowed land [0 Recently disturbed forest vegetation [l Permanent water
Plowed land with other vegetation Permanent monospecific graminoids
Mixture with plowed land [0 Diversified grassland Wi Barriers

[ Broadleaved trees Sparse vegetation —— Highway

I Needleleaved trees Inundated grassland and shrubs Railway

[0 Mixed forest I Densely artificialised area
Trees with other vegetation [ Sparsely artificialised area

Sources : aerial pictures : Bing ; Map creation : Biotope Environnement, 2020

Figure6: Overview of the land use amdain barriers within the ecologicaktwork
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9 Ecological network and land use

3.1Vesdre valley

Localisation within the ecological network

Southern part of the network; along an East-West axis. The valley is steeper along the Vesdre in the western part of
the section (doswnstream of Verviers).

Approximate length
Approximately 42 km long
Dominant land use type
Woodlands and forested habitats: ca. 56% of the total surface

Urban and artificial areas

11% of the corridor is classified as artificialized. The two largest cities found along the Vesdre are Verviers and
Eupen. They both occupy a large portion of the corridor defined along the Vesdre. Verviers occupies approximately
5 km along the corridors, is densely artificialized and occupies both sides of the river, which might reduce
connectivity for species moving along the river.

\ Important features impeding animal movements
YES

A large dam lies along the Vesdre upstream Eupen. The surroundings are densely forested, but the connectivity for
species moving along the river might be reduced. Yet the E42 highway goes through the corridor, the densely built-
up area around Verviers is expected to be the main barrier for animal movement in this corridor.

Sources : beta versions of ecotopes : LifeWatch ; aerial pictures : Bing ; Map creation : Biotope Environnement, 2020

Figure7: Land usen the Vesdre valley
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9 Ecological network and land use

3.2 Osthertogenwaldg Kelmis

Localisation within the ecological network
Southern part of the network; along an NW-SE axis
Approximate length
Approximately 9 km long
Dominant land use type
Agricultural areas: ca. 65% of the total surface

Importance of woodlands and other types of forested habitats

Approximately 16% of the corridor mainly located at the Northern and Southern edges of the corridor. A fairly dense
network of hedgerows and trees (bocage) is present North of the highway/railway, but is far less developed in the
Southern part.

Urban and artificial areas
1.5% of the corridor is classified as artificialized, which include the section of highway/railway
Important features impeding animal movements
YES

The E40 highway and a high-speed railway cut the corridor in the middle and there are few opportunities for wildlife
to cross these infrastructures: we identified 2 under- or overpasses that could be adapted to serve as wildlife
passes.

Sources : beta versions of ecotopes : LifeWatch ; aerial pictures : Bing ; Map creation : Biotope Environnement, 2020

Figure8: Land usen the 6Osthertogenwald; Kelmig corridor
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9 Ecological network and land use

3.3Gueule valley

Localisation within the ecological network
Eastern part of the network; along an NW-SE axis
Approximate length
Approximately 40 km long
Dominant land use type

Agricultural areas: ca. 54% of the total surface

Importance of woodlands and other types of forested habitats

Approximately 24% of the corridor

Urban and artificial areas

12% of the corridor is classified as artificialized. Urbanization is locally important close to the cities of Kelmis, Vaals
and at the NW edge (between Valkenburg and Bunde).

Important features impeding animal movements
YES

3 major highways (2 located at the NW edge and 1 at the SE edge) and a high-speed railway (SE edge), all of which
offer very few opportunities for animal crossing. 2 underpasses could be adapted to serve as wildlife passes.
Additionally, an ecoduct is located on the A2 highway (East of the village of Bunde).

APV K X :af«'.v“ §» g 5 3
Sources : beta versions of ecotopes : LifeWatch ; aerial pictures : Bing ; Map creation : Biotope Environnement, 2020

Figure9: Land usen the Gueule valley
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9 Ecological network and land use

3.4 South of Aachen

Localisation within the ecological network

Eastern part of the network; along an NW-SE axis

Approximate length
Approximately 13.5 km long
Dominant land use type
Woodlands and forested habitats: ca. 76% of the total surface
Urban and artificial areas

2% of the corridor is classified as artificialized, clustered in the Southern part of the corridor, close to the town of
Kelmis

Important features impeding animal movements

Sources : beta versions of ecotopes : LifeWatch ; aerial pictures : Bing ; Map creation : Biotope Environnement, 2020

Figurel0: Land usen the "South of Aachen" corridor
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3.5Connetion between Vesdre, Gulp and Berwinnabeys

Localisation within the ecological network
Southern part of the network; along an North-South axis
Approximate length
Approximately 4.5 km long
Dominant land use type
Agricultural areas: ca. 80% of the total surface

Importance of woodlands and other types of forested habitats

Approximately 13% of the corridor, mainly in the central part of the corridor.

Urban and artificial areas

3% of the corridor is classified as artificialized, which include the section of highway/railway

Important features impeding animal movements
YES

The E40 highway and a high-speed railway cut this corridor in the middle, but an ecoduct is present which helps
connecting forest patches on each side. This ecoduct makes this section of the ecological network important as it
allows the crossing of the highway/railway otherwise almost impermeable.

Sources : beta versions of ecotopes : LifeWatch ; aerial pictures : Bing ; Map creation : Biotope Environnement, 2020

Figurell: Land use in the "Connection between Vesdre, Gulp and Berwinne valleys" corridor
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3.6 Gulp valley

Localisation within the ecological network
Central part of the network; along an North-South axis
Approximate length
Approximately 17.5 km long
Dominant land use type
Agricultural areas: ca. 59% of the total surface

Importance of woodlands and other types of forested habitats

Approximately 28% of the total surface; hedgerows, small woodlots and isolated trees also contribute to the network
in agricultural areas, but mainly so in the Southern part of the corridor

Urban and artificial areas
2.5% of the corridor is classified as artificialized

Important features impeding animal movements

Figurel2: Land use in the gulp valley
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3.7Berwinne valley

Localisation within the ecological network
Central part of the network; along an East-West axis
Approximate length
Approximately 15 km long
Dominant land use type

Agricultural areas: ca. 80% of the total surface

Importance of woodlands and other types of forested habitats

Approximately 8% of the total surface; hedgerows, orchards and isolated trees also contribute to the network in
agricultural areas (i.e. bocage)

Urban and artificial areas
2% of the corridor is classified as artificialized

Important features impeding animal movements

Sources : beta versions of ecotopes : LifeWatch ; aerial pictures : Bing ; Map creation : Biotope Environnement, 2020

Figurel3: Land use in the Berme valley
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3.8Remersdaat Eijsden- Visé

Localisation within the ecological network

Central part of the network; along an NW-SE axis

Approximate length
Approximately 15 km long
Dominant land use type
Agricultural areas: ca. 72% of the total surface
Importance of woodlands and other types of forested habitats
Approximately 17% of the total surface
Urban and artificial areas
5% of the corridor is classified as artificialized, mainly around the village of Eijsden
Important features impeding animal movements
YES

The A2 highway runs near the city of Eijsden and an existing underpass (Southern edge) could be adapted to serve
as wildlife pass.

Figurel4: Landuse in the "RemersdaaEijsden Visé" corridor
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3.9 East Maagticht

Localisation within the ecological network
Northern part of the network; along an South-North axis
Approximate length
Approximately 8 km long
Dominant land use type

Agricultural areas: ca. 52% of the total surface

Importance of woodlands and other types of forested habitats

Approximately 34% of the total surface
Urban and artificial areas
5% of the corridor is classified as artificialized, mainly around the village of Cadeer en Keer

Important features impeding animal movements

Sources : beta versions of ecotopes : LifeWatch ; aerial pictures : Bing ; Map creation : Biotope Environnement, 2020

Hgure15: Land use in the "East Maastricht" corridor
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3.10 Connetion between Vesdre and Bolland valleys

[ Localisation within the ecological network

Southern part of the network; along an North-South axis

\ Approximate length

Approximately 8 km long

[ Dominant land use type

Agricultural areas: ca. 76% of the total surface

\ Importance of woodlands and other types of forested habitats

Approximately 6% of the corridor; a moderately dense network of hedgerows and isolated trees may also contribute
to improving connectivity

Urban and artificial areas

7.5% of the corridor is classified as artificialized, which include the section of highway/railway. Main urbanized areas
are located West of the city of Herve

Important features impeding animal movements
YES

A highway and a railway are located in the Northern part of the corridor, but an underpass could be adapted to serve
as wildlife pass.

Sources : beta versions of ecotopes : LifeWatch ; aerial pictures : Bing ; Map creation : Biotope Environnement, 2020

Figurel6: Land use in the "Connection between Vesdre and Bollatieys"
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Localisation within the ecological network
Western part of the network; mainly along an North-South axis
Approximate length
Approximately 16 km long
Dominant land use type
Agricultural areas: ca. 69% of the total surface

Importance of woodlands and other types of forested habitats

Approximately 10% of the corridor; a moderately dense network of hedgerows and isolated trees may also
contribute to improving connectivity, but only at the Southern edge of the corridor

Urban and artificial areas

11% of the corridor is classified as artificialized. Main urbanised areas are located close to the Meuse river.

Important features impeding animal movements
YES

The A2 highway runs on the Northern edge of the corridor, but an underpass could be adapted to serve as wildlife
pass.

Figurel?: Land use in the Bolland valley
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