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PROJECT COORDINATES

MaGICLandscapes – Managing Green Infrastructure in Central 
European Landscapes

Interreg Central Europe Programme (ERDF)
Duration: 07/2017 – 11/2020
10 partners from AT, CZ, DE, IT, PL
9 case study areas
33 Associated Partners
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(DG Environment: http://ec.europa.eu/ 
environment/nature/ecosystems/index_en.htm)

WHAT IS GREEN INFRASTRUCTURE?

‘Green Infrastructure is a strategically planned network of natural 
and semi-natural areas with other environmental features designed 
and managed to deliver a wide range of ecosystem services and 
functions such as water purification, air quality, space for recreation 
and climate change mitigation and adaptation. This network of green 
(land) and blue (water) spaces can improve environmental conditions 
and therefore citizens' health and quality of life. It also supports a 
green economy, creates job opportunities and enhances biodiversity.’ 
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OBJECTIVES AND TASKS

Inventory of GI regarding its spatial structure, functionality and 
ecosystem services on transnational, regional and local level
Integrated approach: considering cross-sectoral policy and 
planning objectives
Providing decision support for politicians, planners, land 
users/managers and communities to invest in GI
Raising awareness of the GI concept as (informal) aid for spatial 
planning
Communicating the benefits of GI
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GREEN INFRASTRUCTURE - TRANSNATIONAL SCALE

CORINE Land Cover
Classification of land cover via 
satellite imagery
Comprehensive but coarse data
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GREEN INFRASTRUCTURE - TRANSNATIONAL SCALE

Where to find Green Infrastructure?

useful on the transnational scale
but lack of detail for regional/local implementation!
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DESCRIPTION OF THE AREA
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GREEN INFRASTRUCTURE - REGIONAL SCALE

Transnational scale Regional scaleDatabase

Extension of the CLC database
Compilation of various regional geodata to map GI
Using data of e.g. digital cadasters, agricultural data, forest inventories, 
waterways, etc.

Data sources:
Corine Land Cover (CLC) 2012 (EEA, 2012),
Watercourse network (Bundesministerium für Land- und Forstwirtschaft, Umwelt und Wasserwirtschaft, 2014),
Pan-European High-Resolution Layers (EEA, 2015),
INVEKOS land use map (Agrarmarkt Austria, 2018),
Digital cadastral map (Bundesamt für Eich- und Vermessungswesen, 2018)
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GREEN INFRASTRUCTURE - REGIONAL SCALE

Transnational scale Regional scaleDatabase

 High degree of detail on regional scale
 enhanced mapping quality of GI for all types of landscapes 
 precondition to develop stakeholder-based strategies and action plans
 precise identification of the local GI network for land managers, 
policy makers and communities.

Regional data reveals differences in the realistic representation of GI
Classification and generalization of transnational data

underrepresents fragmentation of GI (e.g. woodland, vineyards)
underrates provision of GI (e.g. arable land, urban fabric)
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ANALYSIS OF CONNECTIVITY

GuidosToolbox

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

free software package by the
Joint Research Centre (JRC) of the European Commission
Data input: binary raster image (GI or partly GI = 2, no GI = 1)

Morphological Spatial Pattern Analysis (MSPA)
- universal pattern analysis framework provided by a sequence of 
morphological operators
- performs a segmentation to identify and localize mutually 
exclusive morphometric features
 describes the geometry, connectivity and spatial 
arrangement of image components
Euclidean Distance
- creates map of objects of interest showing the influence zones 
inside and outside those objects
- derive the pairwise proximity between neighboring objects 
 measures the degree of intactness, shape and spatial 
arrangement of image components

https://forest.jrc.ec.europa.eu/en/activities/lpa/gtb/
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ANALYSIS OF CONNECTIVITY - MSPA

Transnational level Regional level

MSPA

 Illustration of GI patches and their connections
 and also the fragmentation of GI
 Identification of areas with need for protection & action
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ANALYSIS OF CONNECTIVITY

GuidosToolbox

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

free software package by the
European Commission, Joint Research Centre (JRC)
Data input: binary raster image (GI or partly GI = 2, no GI = 1)

Morphological Spatial Pattern Analysis (MSPA)
- universal pattern analysis framework provided by a sequence of 
morphological operators
- performs a segmentation to identify and localize mutually 
exclusive morphometric features
 describes the geometry, connectivity and spatial 
arrangement of image components
Euclidean Distance
- creates map of objects of interest showing the influence zones 
inside and outside those objects
- derives the pairwise proximity between neighboring objects 
 measures the degree of intactness, shape and spatial 
arrangement of image components

https://forest.jrc.ec.europa.eu/en/activities/lpa/gtb/
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ANALYSIS OF CONNECTIVITY – EUCLIDEAN DISTANCE

Transnational level Regional level

 Emphasis of the Hot Spots & well-established GI networks
 Highlighting the Cold Spots & highly fragmented areas
 Finding cost-efficient reconnecting pathways by GI proximities 
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ANALYSIS OF FUNCTIONALITY

Assessment of landscape services - Where do we start?

Capacity matrices as a widely used tool 
for assessing ecosystem services

Capacity matrix = look-up table that 
connects land cover types to ecosystem 
services or landscape services 
potentially provided

Implementation in MaGICLandscapes: 
analyze the functionality by plotting LSS 
matrix on regional geodata sets
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ANALYSIS OF FUNCTIONALITY
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111 Continuous urban fabric 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 4 4 4 4 4 3 5 0 1 0 0 4 2
112 Discontinuous urban fabric 0 0 1 0 1 0 1 1 0 0 1 0 2 2 1 1 1 1 0 0 1 2 2 3 2 4 1 4 1 1 0 1 4 2
121 Industrial or commercial units 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 1 0 0 0 1 1 0 1 0 1 3 0 1 0 2 4 0
122 Road and rail networks and associated land 0 0 0 0 0 0 0 0 0 0 0 0 1 2 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 5 1
123 Port areas 0 0 0 2 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 1 2 1 1 0 1 0 0 0 0 2 5 1
124 Airports 0 0 1 0 1 0 1 0 0 0 0 0 1 1 0 0 0 1 0 0 0 0 0 0 1 0 0 0 0 0 0 0 5 1
131 Mineral extraction sites 0 0 0 0 0 0 0 0 0 0 0 0 1 2 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 2 5 3 1 0
132 Dump sites 0 0 0 0 0 0 0 4 0 0 0 0 1 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 5 1 0
133 Construction sites 0 0 0 0 0 0 0 0 0 0 0 0 1 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 2 2 0
141 Green urban areas 2 1 4 0 2 1 3 2 1 1 1 1 2 3 1 1 1 1 0 0 1 2 3 3 2 0 1 2 2 0 0 0 2 3
142 Sport and leisure facilities 2 1 4 0 2 1 3 2 1 1 1 1 1 2 0 0 0 0 0 0 0 1 1 5 1 0 0 1 0 0 0 0 0 4
211 Non-irrigated arable land 2 0 5 1 3 0 1 4 0 1 1 1 2 3 1 2 5 3 0 1 1 1 1 1 2 0 2 0 5 0 0 0 1 0
212 Permanently irrigated land 2 0 5 1 5 0 1 3 0 2 0 2 2 3 0 2 5 5 1 1 0 1 1 1 3 0 2 0 5 0 0 0 1 0
213 Rice fields 2 1 5 1 5 1 1 3 2 0 1 2 3 3 3 3 5 4 1 0 3 2 2 1 3 0 2 0 5 0 0 0 1 0
221 Vineyards 1 1 3 1 3 1 1 2 1 0 1 1 2 3 1 2 4 4 1 2 1 2 2 5 3 0 2 0 5 0 0 0 1 1
222 Fruit trees and berry plantations 3 2 3 2 4 1 2 3 1 2 5 3 3 4 1 2 5 3 1 0 1 2 2 5 3 0 2 0 5 0 0 0 1 1
223 Olive groves 1 1 3 0 3 1 1 3 1 0 0 0 2 3 0 2 4 4 4 0 0 4 4 5 4 3 4 0 4 0 0 0 1 1
231 Pastures 2 0 5 1 4 0 4 4 0 4 1 2 1 2 0 2 4 4 1 0 0 2 2 3 3 0 2 0 4 0 0 0 1 2
241 Annual crops associated with permanent crops 1 1 4 1 3 1 2 3 0 0 0 0 2 2 1 3 5 5 1 5 1 1 1 1 1 0 1 0 4 0 0 0 1 2
242 Complex cultivation patterns 2 0 4 1 3 0 1 3 0 2 1 3 2 4 0 2 4 3 1 1 0 2 2 2 3 0 2 0 4 0 0 0 1 1
243 Land principally occupied by agriculture, with significant areas of natural vegetation 2 1 3 1 3 1 3 3 0 2 1 3 3 3 3 2 3 2 3 1 3 2 2 2 2 0 3 0 3 1 0 0 1 2
244 Agro-forestry areas 2 1 4 1 4 1 4 4 1 1 3 1 4 4 3 3 3 3 3 3 3 2 2 3 3 0 2 0 3 0 0 0 1 1
311 Broad-leaved forest 5 5 5 3 5 5 5 5 5 4 4 4 5 4 5 5 5 5 5 4 5 4 5 5 3 3 4 0 3 0 0 0 1 1
312 Coniferous forest 4 5 5 3 4 5 5 5 5 4 4 4 4 4 4 4 4 4 5 3 4 4 5 4 4 3 4 0 3 0 0 0 1 1
313 Mixed forest 5 5 5 3 5 5 5 5 5 5 4 5 4 4 4 4 4 5 4 4 4 4 5 4 3 3 4 0 3 0 0 0 1 1
321 Natural grasslands 3 0 4 1 4 4 5 5 5 2 1 1 5 5 4 3 4 1 3 1 4 3 4 3 4 1 4 0 1 0 0 0 0 1
322 Moors and heathland 3 0 4 2 4 4 5 5 3 3 2 2 3 4 1 2 2 2 5 0 1 3 4 5 2 1 5 0 0 0 0 0 0 0
323 Sclerophyllous vegetation 2 1 3 2 2 2 4 2 2 1 3 1 3 4 1 2 1 2 5 3 1 3 5 3 3 2 4 0 0 0 0 0 0 0
324 Transitional woodland-shrub 2 1 3 1 2 1 4 2 1 3 3 2 3 4 2 2 2 2 2 1 2 3 3 2 2 2 4 0 1 0 0 0 0 0
331 Beaches, dunes, sands 1 0 1 3 1 1 0 1 0 1 0 0 2 3 0 1 0 1 3 0 0 3 5 5 2 1 2 0 0 0 1 0 0 4
332 Bare rocks 0 0 0 1 1 1 0 0 0 0 0 0 2 3 0 0 0 0 2 0 0 2 3 4 0 1 2 0 0 0 0 0 0 0
333 Sparsely vegetated areas 1 0 1 1 1 1 1 1 1 0 1 1 2 3 1 1 1 0 3 1 1 2 3 3 1 0 2 0 0 0 0 0 0 0
334 Burnt areas 0 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 0 0 0 0 0
335 Glaciers and perpetual snow 1 0 3 0 4 5 0 0 0 1 0 1 1 2 0 0 0 0 0 0 0 3 5 5 0 2 3 0 0 0 0 0 0 1
411 Inland marshes 3 1 4 4 4 3 3 5 4 1 1 1 3 3 2 2 2 2 3 2 2 2 3 3 2 1 3 0 0 0 0 0 0 0
412 Peat bogs 3 0 5 3 4 4 5 5 3 4 2 3 2 4 0 1 0 2 4 0 0 2 2 4 2 0 3 0 0 0 0 0 0 0
421 Salt marshes 2 0 3 3 4 2 3 5 3 2 1 1 3 4 1 2 2 1 4 0 1 3 3 3 3 2 4 0 0 0 0 0 0 0
422 Salines 0 0 2 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 2 0 0 0 0 3 0 1 0 0 0
423 Intertidal flats 2 0 1 5 0 0 4 1 1 3 0 2 2 3 0 0 0 0 0 0 0 2 2 4 2 0 3 0 0 0 0 0 0 0
511 Water courses 2 1 3 3 2 4 3 1 3 4 0 3 4 4 3 3 3 3 5 1 3 3 4 4 3 1 4 0 3 4 0 0 1 2
512 Water bodies 3 0 4 2 3 4 3 4 2 5 0 3 4 4 3 2 3 0 4 1 3 3 4 5 3 1 4 0 3 3 0 0 1 2
521 Coastal lagoons 3 1 5 4 1 2 3 4 3 5 1 3 4 4 4 3 5 1 4 1 4 3 4 4 3 2 4 0 3 0 0 0 0 2
522 Estuaries 3 0 5 3 0 3 3 2 3 5 0 4 4 3 4 3 5 2 3 0 4 3 5 4 2 0 4 0 3 0 0 0 0 1
523 Sea and ocean 3 0 5 2 0 5 4 1 5 3 0 3 3 2 4 3 5 1 4 3 4 3 4 4 2 0 4 0 4 2 0 0 2 0

Groot et al. (2002, 2006 and 2010):
http://dx.doi.org/10.1016/j.landurbplan.2005.02.016
http://dx.doi.org/10.1016/j.ecocom.2009.10.006
http://dx.doi.org/10.1016/S0921-8009(02)00089-7

Stoll S. et al. (2015): 
https://doi.org/10.1016/j.ecolmodel.2014.06.019

http://dx.doi.org/10.1016/j.landurbplan.2005.02.016
http://dx.doi.org/10.1016/j.ecocom.2009.10.006
http://dx.doi.org/10.1016/S0921-8009(02)00089-7
https://doi.org/10.1016/j.ecolmodel.2014.06.019
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ANALYSIS OF FUNCTIONALITY

3.) Joint expert based validation by ML partners
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ANALYSIS OF FUNCTIONALITY

Relevant single categories of LSS
(actual values of single LSS)

Main categories of LSS
(mean values of single LSS)

Total function value
(multifunctionality of GI)

Maps demonstrating functionality
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ANALYSIS OF FUNCTIONALITY

very high capacity

no capacity
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ANALYSIS OF FUNCTIONALITY

very high capacity

no capacity

 Highly detailed view on the various functional capacity of GI
 Detection of areas of interest to develop specific management strategies
 Easy communication to enhance applicability & acceptance of GI initiatives
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OVERVIEW

STAKEHOLDER INVOLVEMENT

STRATEGY & ACTION 
PLANS

ASSESSMENT OF GI
CONNECTIVITY & FUNCTIONALITY 
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STRATEGY & ACTION PLANS
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ACTIONS TO MEET THE STRATEGIC AIMS

Action Plan 1

Enhancement of the featureless, agricultural 
landscape by introducing landscape elements, 
such as hedges, field margins or flower strips
Action Plan 2

Conversion of spruce plantations to climate-
adapted tree species appropriate to local 
conditions as well as the designation of 
natural forest reserves
Action Plan 3

Creation of retention and buffer areas, 
widening and promotion of small water bodies 
as well as an increase of structural diversity of 
river beds and bank areas of water bodies 
and wetland habitats
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ACTIONS TO MEET THE STRATEGIC AIMS

Action Plan 6

Promotion of green areas in urban and rural settlements, such 
as home gardens and parks as well as associated land of road 
and rail network
Action Plan 7

Securing and establishing habitat corridors to re-connect 
protected areas, improve an effective biotope network and 
increase the connectivity of the landscape
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MAGICLANDSCAPES
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Ass.Prof.Dr. Thomas Wrbka
Florian Danzinger, MSc
Stefan Fuchs, MSc

Universität Wien
Department für Botanik und Biodiversitätsforschung
Abteilung für Naturschutz, Vegetations- und Landschaftsökologie

magiclandscapes.cvl@univie.ac.at

www.interreg-central.eu/MaGICLandscapes 

MAGICLANDSCAPES

facebook.com/CEMaGICLandscapes

magiclandscapes.cvl@univie.ac.at

www.interreg-central.eu/MaGICLandscapes 

facebook.com/CEMaGICLandscapes

Building a green infrastructure for Europe (European Commission, 2013)
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Ass.Prof. Dr. Thomas Wrbka
Stefan Fuchs, MSc
Florian Danzinger, MSc

University of Vienna
Department of Botany and Biodiversity Research
Biodiversity Dynamics and Conservation

MAGICLANDSCAPES

thomas.wrbka@univie.ac.at

www.interreg-central.eu/MaGICLandscapes
https://bdc.univie.ac.at

facebook.com/CEMaGICLandscapes
facebook.com/UniversityofViennaBDC
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