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Supporting Danube Region’s ecological Connectivity by linking
Natura 2000 areas along the Green Belt
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Hands-on:
Showcasing the user-friendly GIS Tool

= Featured Outputs of D2C = Functions of the Tool

Stefan Fuchs, MSc european

University of Vienna
) reenbelt
Dept. of Botany & Biodiversity Research 9
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Sharing the findings

* Activity 4.4: Elaboration of the user-friendly GIS tool for
using remote sensing data

Deliverable description

D443 | Training courses and reports: Implementation of training r I

courses on the developed GIS application tool to improve
capacities of public bodies and relevant NGOs in pilot regions. FENS

2% iniversitat european
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Interconnected Green Belt (WP3)

* Objectives:

* Enhancement of connectivity of Natura 2000-areas along the
Green Belt in the Danube Region (corridor of 50 km)

* Identification of suitable ecological corridors between and
areas for the improvement of connectivity of protected areas

* Analysis of suitable transnational ecological corridors

Je2% wiversitat european
G wilen greenbelt
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Interconnected Green Belt (WP3)

* Outputs:
Available Results Pilot Regions* European Green Belt
Data Source Sentinel-2 Satellite Data EUNIS Habitat Classification
Pixel Resolution 10m

Broader Habitat Types (BHT)

Ecosystem Services (ESS)

Morphological Spatial Pattern
Analysis (MSPA)

Euclidean Distance

Connectivity-Functionality Index
(CFI)

PSETIRNN N 1+~ + *Sentinel-2 data analysis was conducted for Pilot Regions 1, 3, 4 & 5)
gezs Lniversitat european
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Broader Habitat Types (BHT)

* Classification system for natural and anthropogenic land
cover types (according to BUNCE et al. 2008, 2011)

* e.g. bogs, rivers and streams, different kind of grasslands and
woodlands etc.

* Elaborated for 4 of the 6 Pilot Regions (Sentmel 2) and the
whole EGB (EUNIS habitat class.) __ R—

* Basis for further analyses,
assessment and monitoring

g niversitat
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Ecosystem Services (ESS)

* all goods and services that landscapes provide for sustaining life
as well as benefits for human well-being

* includes potentials, materials and processes of the nature (e.g.
raw materials, biomass, biodiversity etc.)

* services of man-made cultural elements
and constructions (e.g. agriculture,
buildings, infrastructure, etc.)

» Capacity matrix assigns values (0-5) to the
Broader Habitat Types for each ESS

european
greenbelt
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Ecosystem Services (ESS)
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BHT_Name CLC description zlols|lalzlzlalalzlz|lclalz|le|lsla]lf|lc|lalf|s|E]lz|elclala]lolzls|lalS|=[ s3]
(il Inland surface waters - standing 512 \Water badies 32| d4(s5|d4] 5 3[4]3| 5|o[s5)15[5)313|2(5]3]3|5]4|5]|4|5|5)11ofo)3|o[0o[3]3]69
cz Inland surface waters - watercourses 51|\ ater courses Jlzld|s3|dfs5[2]1]s3|s5|0[3)5]5|5) 53| 2[5[3|4]5]S5 /5[4 [5[5)1)jo0]ojd4|0[0]|3]|5]70
C3 Lithoral zone of inland w aterbodies 41| Inland marshes dl 4] 4| 4[5 5| 4[5 4|5[2]115]s5|5)31]2]|]5(4]2]4]4|4|2[d]5)10})ojojojifojol 1|63
C3ES | 'Wetlands with reed, tall herbs 41| Inland marshes dl 4] 4| 4[5 5| 4[5 4|5[2]115]s5|5)31]2]|]5(4]2]4]4|4|2[d]5)10})ojojojifojol 1|63
u] Mirez, bogs and fens 412| Peat bogs 41 4] 5| 3[4 4|5[5]4|4[1]3)5]5|4]20]4a]d4[35( 14|44 2[d]d)1)OjO]2]2[0]0]|1]|E0
El Dry grasslands 321 Natural grasslands d1 3] 3| 3[4 4] 5[5|4|3[d]d)5)S 5321534555 4(4]5)0})oj1jojofojol 1|67
EZa esic grassland, intensively managed 231 Pastures 311 3[113 414l 233|353 d] 4131351 2]13]3 3l 4|43 Fpi1pofsf{ojojolao 21
EZb =zic graszland, medium intensive 321| Natural arasslands 41 31 3| 3[4 4d4| 5[5 4| 3[d]d) S]] 2]1]5[3]4]5]5|5|d4[d]5)0})oj1jofjojn]a0 ET
EZs esic grassland, unmanaged 321| Matural grasslands 41 3|5 3| 4[4[ 5]5|4|3[d[4]5)5]5)s5[2|1[5]|3|4]E5]5[5[4]4]5)0joj1[ojfojao|a BT
E3 Seasonallywet and wet grazslands 321 Natural grasslands 4l 3| 3[ 35| 4] 4| 5[5 4] 3|d[d4]5)5[5)31&|1[5]|3]|4]5]|]5|5]|4|d4|5)0)ofd)jnojojo[o]1]6F
ES ‘woodland fringes and clearings and tall forb stands 324 Transitional woodland-shrub 4l 3] 4| 4[5 4|5[5]4|3[d]4)15])5|5)3=2]3]4[3]3]4]4|4|3F[2]5)10})oj1|]ojofojo| 0|63
ET Sparsely wooded graszlands 244 | Agro-farestmy areas 33|41 [ad] 3| d[ad]2|3[3]|21 4] d] 3133535313312 3|3[2]ls3p1)oj3|3|o0fojo| 1|54
F31 Temperate thickets and scrub 322 Moors and heathland 41 3] 4| d4[ad]4|5[5]4|53[35] 4155|513 =2]3]5[5]4]5]5|5|4[4]5)10})ojoj1|jofojol1]E9
Fd.2 Oy heaths 322| Moors and heathland 4] 3|44/ d4|4[5|5]4[3|F|4]5)5[s5)3[2|3|5[3|4J5]5|5|4[4]5)ojojoji|o[{0|0]|1]E9
F3a Riverine and fen scubs 22| Moors and heathland 41 34| d]ld4l4[5] 5|43 |3 [4]5]5]5)302)3[5[3F|4]5]5|S(4(4{5)0)0jo0)1/0[{0]0]1]63
Fiy Hedgsrow s 231| Pastures 3l il z{ 13| 1[4l d4]2(3|3[3]d1df3]zafc(2]3[3[1]3]d4]4]3[1]3]1]ojsiojojolao]i1]5
G Eroadleaved deciducus woodland 31| Broad-leaved forest 5)15|5|5|5[5[5]|5|5|d4|4[5)5]5]|5)55|5[5[5|5]5]S|5[4[5[s5)1jojd1)j1|0fojo]z]7F
G10 Fruit and rut tree archards 222| Fruit trees and berry plantations 2|32/ 3|12 sjzla2|s5(spz1z2f1p2r8{zf{2|1 2|11 s s|3|s|212p1jofs)jnojofo[0o]1]40
G3 Coniferous woodland 32| Coniferous farest S15)1 5| 4[4[ 5| 5[5 5|4[4]515])5|5)43(5]5(4[5]5]5(5|4[5]511)oj1j1jofojo| 2]
G4 Mixed deciduous and coniferous woodland F13| Mized forest SI51 5| 4[5 5| 5[5 5| 4[4]515])5|5)143[5]5(4[5]5]5|5|4[4]511)oj1j1jofojol|2]F#
G5.WFA | Lines of rees aor hedgerows 324 Transitional woodland-shrub 41 3] 4| 4[5 4| 5[5 4|5[4] 4155|5323 4[353]3]4]4|4|3[2]5)0})oj1|o0ojofo]jo|0]|Es
Go.8 Recently felled areas J24| Transitional w oodland-shrub dl 34| d[ 34| 5[5]4|3[d]d) 55|53 2]3|d4[3[3F]4d4]d4(d4]3F[2]5)10)oj1]0ojofoj0|0]|&3
H Inland urvegetated or sparsely vegetated habitats 333 Sparsely vegetated areas 1111ty 2(1(1)p1{1j12|1jdpgjd4jz2jojolsj2]3]lsl4)3(1|4]d4]0jojojofojo/ofo0jfdn
Ha Arable land and market gardens - intensive 21| Mor-irrigated arable land ipafsjipajojtfejtjpiftjzyejzjejefsielajt(1jp1jft|sjajip1jojsjojojojojops
i #isble land and market gardens - low intensity 243| Land principally oooupied by agriculture, slzla| 13|z a|a|zlz|z|zalz|e]a|zlz|s|z|3]33|3|3|3|z|1]o]z{1|o0]|o|lo]z]|4
with significant areas of natural vegetation
12 Cultivated areas of gardens and parks 242| Complex cultivation patterns 2111313123 12213 3] s12121(4d(2)1 1212123 3[2]l2)1p1]1]4|0ojofojol1]39
J3 Estractive industrial sites 131) Mineral extraction sites gjojojofojojofojojofojojojojojojyojojojfojojojojojofojopt}jojojojls{2|jo/o|4
s | Trensponnetverks sndother constucted hard- 122| Fload and rail networks and assaciatedland | 0] o[ 0| oo ofo|ofo|ofo|al 1|1 |ofalo|alo|alofa] 1|1 |a|lal1]alo|alo|als]|z]s
J5 ‘' aste depasits 132| Dump sites gjojojojojojojojojojojojojofojofojojojojojojojojofojojqjojojojojlsiojolsd
Ja  |Doretasted,industial and ather andfizial habitate = | 9] B orvinuous uiban Fabiic olo|o|o|o|o|o|o|o|o|1|af1|1|oflofo|o|o|ojolz|s|z|a]z|alr]alalr|alalz|z]|m
with signifisant green spaces
Jb E.c‘”s."“':'e‘.i ndustrial and other ardficial habiats = |l b kinvious uiban Fabric ofofoflololofjo|o|o|o|{o|ofafo]ojofo|o|o|o|a]z]|s|s|alz|o]z]s|o|1|o|la|lz|z]®
igh imperviousness
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Ecosystem Services (ESS)
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Danube Transnational Programme

MSPA

* Morphological Spatial Pattern Analysis

* describes the geometry, connectivity & spatial arrangeﬁ;naemﬁsil.a |
of image components (Vogt et al., 2007)

* Connectivity analysis for
 all BHTs
* specific habitat types (e.g. forests or extensive grassland)

g *\ Lniversitat european
.y wien greenbelt


https://forest.jrc.ec.europa.eu/en/activities/lpa/gtb/
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MSPA

* Morphological Spatial Pattern Analysis

Example:
Connectivity analysis of broadleaved & coniferous forests

MSPA Components
B Core

Bl Islet

Il rerforation
Bl Edge

" | Loop

B Bridge

I Branch

] Background



https://forest.jrc.ec.europa.eu/en/activities/lpa/gtb/
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MSPA

* Morphological Spatial Pattern Analysis

https:/, forest.jrc.ec.europa.e

Examp|e: u/en/activities/Ipa/gth/
Connectivity analysis of broadleaved & coniferous forests

fRe LN
(\

MSPA Components

B Core

Bl Islet

Bl Perforation
Bl Edge

" | Loop

B Bridge

I Branch
| Background

=>» Illustration of BHT patches and their connections
=» and also the fragmentation of BHTs

=» |dentification of areas with need for action



https://forest.jrc.ec.europa.eu/en/activities/lpa/gtb/

(t )))

HHILCTITICTY -

Danube Transnational Programme

Euclidean Distance

- measures the degree of intactness, shape & spatial B
arrangement of image components (Vogt et al., 201“8 T

*showing the influence zones inside and outside of
objects of interest:

e all BHTs
* specific habitat types (e.g. forests or extensive grassland)

g *}m versitat european
.y wien greenbelt


https://forest.jrc.ec.europa.eu/en/activities/lpa/gtb/
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Example Pilot Region 1 - Sumava DaRe to Connect

* Distance ranges inside and
outside of BHT boundaries
show the consistency and
deficiencies of the network

Distance range groups in metres
Wis1 -
P01 450]
[Mliz51 — 400]
Wizo1 - 3501
Wiz - s00)
W01 - 250)
151 — 2001
[Jr101— 1501
[is1 - 100)
[(re — 501
[[J-11 = 500
- 51— 1001
- 1101 - 150]
M- 1151+ 200]
. [201 — 250]

-)EmphaSIS of HotSpots & well- estabhshed BHT networks
=» Highlighting Cold Spots & highly fragmented areas
| =» cost-efficient reconnecting pathways by habitat proximities
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Connectivity-Functionality Index (CFl)

* Combination of the functionality & connectivity indices for the
European Green Belt

* CFl = Indicator for areas with high potential as multifunctional
corridor between protected areas

* Elements of high functional value & connecting importance

* Designation of Areas of Action between PAs

o focus on preserving the existing o Reinstallation of functional
conditions to improve Gl network elements for the Gl network
o Prevention of habitat loss o Restauration of functionality of
the existing habitats
l“\ Lniversitat european

L& s wilen greenbelt
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Connectivity-Functionality Index (CFI)  pareto connect
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The European Green Belt -
AUT-CZ-SK
Connectivity Functionality Index:

Combination of the connectivity and
multifunctionality in terms of provided
ecosystem services by broader habitats to
show the suitability as ecological corridor.

Potential as multifunctional corridor
Very high

Good

Medium - Low

No potential

[ Green 8ett Buffer (S0km width)
4 === Green Belt

I:] Protected Areas

[] national Borders

4 [ nNUTS-Regions Level 3

Bl [ ] water bodies

Water ways Areas of Action
Highways 7/ safeguard
@  Major Cities ~ Restore

Produced by:

Fuchs S., University of Vienna

Division of Conservation Biology, Vegetation
S and Landscape Ecology, October 2020

j .I..‘aeuropean oy wiversitat
greenbelt ‘== wien

“lnterreg W

Danube Transnational Programme
DaRe to Connect

This project & implemented In the framework of the
Danube Transnational Programene and co-financed by
Ewropean Regional Development Fund and
Imstrument for Pre-Accession Assistance.

=» WHERE are WHICH actions needed?

A
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Danube Transnational Programme

Let’s dive in!

GIS Web Tool
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https://univie.maps.arcgis.com/apps/webappviewer/index.html?id=6a77c98cbba0456585eb8b576a7f3159
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Thank you for your attention!

Stefan Fuchs, MSc <

stefan.a.fuchs@univie.ac.at

University of Vienna htto://evl.univie.ac.at
Department of Botany and Biodiversity Research @ p://cvl. At

Division of Conservation Biology, Vegetation and Landscape Ecology f facebook.com/UniversityofViennaCVL
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Danube Transnational Programme

Project co-funded by European Union funds (ERDF, IPA)



