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Green Infrastructure – What is it?
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Green Infrastructure (GI) is an interconnected network of
green space “that supports native species, maintains 
natural ecological processes, sustains air and water 
resources and contributes to the health and quality of life” 
(Benedict and McMahon, 2006:281).

GI comprises a number of environmental features.



Green Infrastructure – features: Typology and Inventory in GREEN SURGE
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Green Infrastructure – Mapping and Assessing

∙  Page 4

GI as a concept is already included in practice of spatial planning 
in urban areas 

Principles for UGI planning: Multifunctionality, connectivity, 
multi‐level, social inclusiveness and adoption of a communicative 
approach (Pauleit et al., 2011; Hansen & Pauleit, 2014).

 GI concept refers to different spatial scales (European, 
national, local)

 Assessed with a multi‐method approach using multiple data: 
different data sources, different methods (GIS, statistics)
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Green Infrastructure – Mapping and Assessing: spatial scales, data and methods



Germany

Leipzig - Urban 
Agglomeration 

Leipzig - districts

Europe 

Leipzig – stat. districts
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Green Infrastructure – Mapping and Assessing: spatial scales



Global: UN World urbanization prospects

Europe: Eurostat, Urban Audit
Europe: Urban 
Atlas EEA, 
CORINE EEA
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Green Infrastructure – Mapping and Assessing: data



National databases

City: kommunal databases

City: Survey
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Participatory GIS

Green Infrastructure – Mapping and Assessing: data

Measurements
sensor-based



• Bi‐ und multivariate statistics: Descriptive, Regression, Correlation, Cluster (SPSS; Statistica; R)
• Geographical Information Systems (GIS): Land use, land cover (change), visualization
• Indicator development
• Qualitative: Focus groups, Scenario development workshops, Expert interviews

Kabisch und Haase (2014). Land.  Kabisch (2015). Land Use Policy.  
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Statistics GIS Indicators Scenario workshops

Green Infrastructure – Mapping and Assessing: methods

Kabisch et al. (2016). IJERPH.  
Raymond et al. 2017
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Green Infrastructure – Mapping and Assessing: Results from GREEN SURGE and URBES
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Ecosystem Services and Nature‐based Solutions mapping – and assessing

European city level
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Green Infrastructure – spatial scales – European scale
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Green Infrastructure – spatial scales – European scale
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Green Infrastructure – spatial scales – European scale

Kabisch, N., Haase, D. (2013) Green spaces of European cities revisited for 1990-2006. Landscape and Urban Planning, 110, 113-122. 
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Green Infrastructure – spatial scales – European scale

Kabisch, N., Haase, D. (2013) Green spaces of European cities revisited for 1990-2006. Landscape and Urban Planning, 110, 113-122. 
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Green Infrastructure – spatial scales – European‐regional scale
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Kabisch, N., Haase, D. (2013) Green spaces of European cities revisited for 1990-2006. Landscape and Urban Planning, 110, 113-122. 
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Green Infrastructure ESS mapping – spatial scales – European scale

Kabisch, N., Strohbach, M., Haase, D., Kronenberg, J. (2016) Urban Green Space Availability in European cities. Ecological Indicators. 
http://dx.doi.org/10.1016/j.ecolind.2016.02.029

Data: Urban Atlas (EEA2010)
GISCO: Pop 2011
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Ecosystem Services and Nature‐based Solutions mapping – and assessing

City level
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Green Infrastructure ESS mapping – spatial scales – city scale

Urban Atlas data 2006 (EEA 2010): Urban Agglomeration/City Berlin
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Urban Atlas 2006
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Green Infrastructure ESS mapping – spatial scales – city scale

Land cover change based on Urban Atlas land cover data Malmö (EEA 2010)
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Green Infrastructure ESS mapping – spatial scales – city scale

Regulating ESS performance based on Urban Atlas land cover data Berlin (EEA 2010)

Kabisch, N., Larondelle, N., Reeve, A., Artmann, M. (2014) Human-Environmental Interactions in Cities: Challenges and Opportunities 
of Urban Land Use Planning and Green Infrastructure. Cambridge Scholars Publishing, Newcastle Upon Tyne.



Urban green space accessibility GREEN SURGE Berlin
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1.	Select	UGS	
categories	≥	2	ha

2.	Buffer	all	selected	
areas	within	300‐m	
and	500‐m	distance. 3.	Intersect	buffer	with				

1	km²	grid	file	within	city	
border	and	calculate	area	
of	UGS	within	buffer	for	
each	grid	cell.

4.	Final	map:	cells	with	UGS		of	2‐ha	
minimum	(m²/inh.)	available	within	a	
300‐m	and	a	500‐m	distance.

0 105 km

1:500,000

Green Infrastructure ESS mapping – spatial scales – city scale

Kabisch, N., Strohbach, M., Haase, D., Kronenberg, J. (2016) Urban Green Space Availability in European cities. Ecological Indicators. 
http://dx.doi.org/10.1016/j.ecolind.2016.02.029
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Green Infrastructure ESS mapping – spatial scales – city scale

Kabisch, N., Strohbach, M., Haase, D., Kronenberg, J. (2016) Urban Green Space Availability in European cities. Ecological Indicators. 
http://dx.doi.org/10.1016/j.ecolind.2016.02.029



∙  Page 24

MalmöLodz Bari

Berlin Ljubljana

Edinburgh

Population number 
with access to green

City border

0 105 km

1:400,000

no access

less than 1000

1000 -< 2000

2000 -< 4000

4000 -< 6000

6000 and more

Urban green spaces and 
forest areas

Urban green space accessibility GREEN SURGE Urban Learning Labs

Green Infrastructure ESS mapping – spatial scales – city scale

Kabisch, N., Strohbach, M., Haase, D., Kronenberg, J. (2016) Urban Green Space Availability in European cities. Ecological Indicators. 
http://dx.doi.org/10.1016/j.ecolind.2016.02.029
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Ecosystem Services and Nature‐based Solutions mapping – and assessing

City district level
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• publicly available spatial data on an 
aggregated level of the 60 sub‐districts 

• landuse variables as natural area indicator
(green and blue spaces)

• socio‐deomographic data

• health outcome and social variables of 
children and their families

Natural area

Green Infrastructure ESS mapping – spatial scales – city scale/district

Kabisch, N., Haase, D., Annerstedt van den Bosch, M. (2016) Adding Natural areas to Social Indicators of Intra‐Urban Health Inequalities among Children: 
A Case Study from Berlin, Germany. International Journal of Environmental Research and Public Health 2016, 13, 783; doi:10.3390/ijerph13080783 
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Green Infrastructure ESS mapping – spatial scales – city scale/district

Urban green space availability – a socio‐environmental justice perspective
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Kabisch, N., Haase, D. (2014) Green Justice or just Green? Urban Green Space Provision in the City of Berlin. 
Landscape and Urban Planning 122, 129-139.
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Green Infrastructure ESS mapping – spatial scales – city scale

Urban green space availability – a socio‐environmental justice perspective

Cluster 1
Cluster 2
Cluster 3
sub‐district border

Kabisch, N., Haase, D. (2014) Green Justice or just Green? Urban Green Space Provision in the City of Berlin. 
Landscape and Urban Planning 122, 129-139.
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Green Infrastructure ESS mapping – spatial scales – city scale/district

Urban green space availability and health and well‐being

Kabisch, N., Haase, D., Annerstedt van den Bosch, M. (2016) Adding Natural areas to Social Indicators of Intra‐Urban Health Inequalities among Children: 
A Case Study from Berlin, Germany. International Journal of Environmental Research and Public Health 2016, 13, 783; doi:10.3390/ijerph13080783 
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Green Infrastructure ESS mapping – spatial scales – city scale/district

Urban green space availability and health and well‐being

Kabisch, N., Haase, D., Annerstedt van den Bosch, M. (2016) Adding Natural areas to Social Indicators of Intra‐Urban Health Inequalities among Children: 
A Case Study from Berlin, Germany. International Journal of Environmental Research and Public Health 2016, 13, 783; doi:10.3390/ijerph13080783 
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Ecosystem Services and Nature‐based Solutions mapping – and assessing

Site and block level
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Green Infrastructure ESS mapping – spatial scales – site level

Breuste, J., Haase, D., & Elmqvist, T. (2013). Urban Landscapes and Ecosystem Services. In S. Wratten, H. Sandhu, R. Cullen, & R. Costanza (Eds.), 
Ecosystem Services in Agricultural and Urban Landscapes (pp. 83–104). Wiley.

Green Infrastructure Functionality – Mean temperature lowering potential of the tree shade

Example of Leipzig

Temperature difference of shaded and non‐shaded plots (authors’ data 
collected in summer (August), max. 36°C air temperature)
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Ecosystem Services and Nature‐based Solutions mapping – and assessing

Conclusion
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Kabisch et al. (2017, in production)
ISBN 978-3-319-56091-5

Ecosystem Services and Nature‐based Solutions mapping – and assessing

Raymond et al. (2017)
ISBN 978-1-906698-62-1
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