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Session 4* - Urban ES concept, definitions and links to urban planning
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Guiding questions

• How does the ecosystem services concept apply to urban contexts? (e.g. urban 

ecosystem services in sensu lato vs sensu stricto in Tan et al 2020)

• How can urban ecosystem services be defined?

• What are similarities and differences between urban and natural ecosystems?

• What are the spatial relationships in the provision of ES and the scale of ES 

benefiting areas?

• Early examples of application into urban planning

• Co-design of the Skarpnäck (environmental planning) case study
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Ecosystem services definitions
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2005     2006     2007     2008     2009     2010     2011     2012     2013     2014     2015     2016     2017     2018    2019     2020

MEA                    TEEB                     UK NEA                MAES                TEEB-DE           IPBES

“… the benefits that people obtain from ecosystems” MA, 2005

“..the direct & indirect contributions of ecosystems to human well-being” TEEB, 2010

“Nature Contribution to People”, IPBES, 2019
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Evolving  conceptualizations
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Your assignment: Collages

Provisioning Regulating Cultural Supporting Spatial scale Temporal scale

Demir Zerin 4 2 2 2 City Y

Sefkow Stephan 0 3 0 3 City Mo, S

May Julius 1 4 3 1 District, City Mi, Hrs, D, Mo,  S, Y

Althaus Leon 3 3 more that 7 3 Region Mi, Hrs, D, Mo,  S, Y

Cullen Richard 6 4 4 4 Street/block, City Hrs, S

Olegário Gabriel + Alozie Ikechukwu 4 4 4 4 City Hrs, D, Mo, S, Y

Dahlems Maximilian 2 6 6 5 District Y

Magin Nils 3 3 2 0 City, Region S, Y

Lensker Jonas 4 3 3 1 Region Y

Lee Kwang Joo

Total 24 32 31 23
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Your assignment: Collages
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Ecosystem services in urban areas
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providing a healthy 

environment to 

urban population

mitigating

climate

change

adapting to 

climate

change

reducing air 
pollution

reducing

pressures on 

existing grey

infra-structures

increasing

opportunities for 

nature-based

recreation

promoting

social inclusion

mitigating heat

waves and 

reduce urban

heat island

…

feeding the 

growing urban

population

food provision

air quality regulation

noise reduction

urban micro-climate regulation

run-off mitigation and flood control

global climate regulation

moderation of extreme events

waste treatment

recreation and cultural services

reducing

noise levels

reducing run-

off and 

prevent floods
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Planning & Urban Ecosystem Services
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PROVISIONING

CULTURAL

Urban ES
supplied locally by urban

ecosystems

• food supply

• water supply

• urban microclimate regulation

• water regulation & runoff mitigation

• noise reduction

• air purification

• extreme events regulation

• waste treatment

• global climate regulation (carbon)

• recreation

• aesthetic benefits

• identity & social cohesion

• cognitive development

REGULATING

ES
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Definition: Urban Ecosystem Services
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Urban Ecosystems?
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Typical Green Infrastructure assets & their scales
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URBAN REGULATING ES

GREEN URBAN INFRASTRUCTURE COMPONENT
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Air purification x x

Urban microclimate regulation x x x x x x

Global climate regulation x x x

Runoff mitigation & flood control x x x x

Noise reduction x x x

Extreme event moderation x x

Waste treatment x x x

Complexity of the 

services
(different components &

different functions 

involved)

Multi-functionality 

of the components
(synergies between 

services)
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Green Urban Infrastructure component & ES
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• fragmentation

• inhomogeneities

• Scattered elements

• Spatial variability in the composition

• Spatial variability in performance

• Interactions with the built environment

• Different pressures

14 EUP - Session 4: Urban ES concept, definitions and links to urban planning and decision-making

Urban vs Natural ecosystems
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• What different typologies of spatial relationships between the areas that 

produce the ES (PU) and areas that benefit (BA) can you identify?

Please suggest some schematic graphical representations. 

• If possible, reflect on the different spatial scales involved as well.

PU BA

PU = service providing unity

BA = service benefiting area

15 EUP - Session 4: Urban ES concept, definitions and links to urban planning and decision-making

Group discussion – 12 min
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different spatial relationships between the areas that produce the ES and 

areas that benefit from it:

1. overlapping (e.g. recreation within a green area)

2. homogeneous distribution around (e.g. cooling due to the 

presence of a park)

3. service provided to downstream areas (e.g. flood control)

4. contiguous areas (protection buffer – e.g. noise reduction)

1

.

2.

3

.

4

.

PU

BA

PU

BA

PU

BA

BAPU

PU = production unit; BA = benefitting area
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Spatial relationships in the provision of ES
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A. with homogeneous effects

B. with directional effects

LOCAL

C. with homogeneous effects

D. with directional effects

SUPRA-LOCAL
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CH 1: Urban heat island

CH 2: Loss of biodiversity

CH 3: Flooding risks

CH 4: Social cohesion & Quality of life
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Scale of benefitting areas
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function:

capture of gaseous pollutants, deposition of particulate matter

GI components:

arboreal and shrub vegetation

dimension:

capacity increases with increasing surface area

location:

production depends on the quantity of pollutants (proximity to emission sources)

beneficiaries:

benefits redistributed across the entire city / region

variability:

variable environmental conditions, deciduous trees lose their capacity during the 

winter season

18 EUP - Session 4: Urban ES concept, definitions and links to urban planning and decision-making

E.g. Air purification
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function:

reflection, refraction and absorption of sound waves

GI components:

high density vegetation groups with different heights (arboreal & shrubby + 

permeable bottom)

dimension:

minimum thickness of the vegetation strip (≈15 m) -efficacy increases with > 

thickness

location:

proximity to the source of noise

beneficiaries:

areas directly screened (buffer)

variability:

constant environmental condition, deciduous trees lose capacity during the winter 

season
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E.g. Noise reduction
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function:

interception and infiltration of rainwater

GI components:

permeable areas (infiltration) & tree cover (interception)

dimension:

minimum size for perceptible reduction, depending on the size of draining areas

location:

downstream (or hydraulically connected) to the drainage areas

beneficiaries:

local benefits and for downstream areas (floods)

variability:

environmental condition depending on precipitation events, infiltration depending 

on soil moisture conditions (previous events), deciduous trees do not intercept in 

the winter season, (risk of contaminants)
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E.g. Runoff mitigation and Flood control
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function:

shading and evapotranspiration, evaporation

GI components:

green areas in general, blue infrastructures

dimension:

Δt increases in a manner not proportional to the surface, importance of the form 

(better low index of form)

location:

indifferent to the production of the service

beneficiaries:

cooling produced within the area and in its immediate surroundings (up to a few 

hundred m for large areas)

variability:

environmental condition depending on the summer heat waves, deciduous trees 

still produce the service when necessary (summer)21 
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E.g. Microclimate regulation
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function:

supply of open spaces for physical and social activities

GI components:

public green areas with specific functions (parks)

dimension:

depending on the specific functions, a minimum size or presence of a certain 

infrastructure may be necessary

location:

the service is tied to use, so the area must be accessible to citizens

beneficiaries:

depending on the functions & accessibility, the potential beneficiaries may be at 

different distances from the green area, but the benefit is obtained only within

variability:

more significant for demand than for supply
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E.g. Recreation services
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Development Directorate Birmingham City Council.

Making Birmingham Green

Green Living Spaces Plan (sept. 2013)

www.birmingham.gov.uk/greenlivingspacesplan

23 EUP - Session 4: Urban ES concept, definitions and links to urban planning and decision-making

Real-world example: The Birmingham plan
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Development Directorate Birmingham City Council.

Making Birmingham Green

Green Living Spaces Plan (sept. 2013)

www.birmingham.gov.uk/greenlivingspacesplan
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Real-world example: The Birmingham plan
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Mapping supply & demand of ES
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E.g. Maps of Recreation services
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E.g. Maps of Flood control
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Aggregated ES delivery maps
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The Birmingham plan: monetary valuation
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TEEB Case Study Cape Town



im Menü über: 

Start > Absatz > 

Listenebene 

Hands-on Environmental Urban Planning

Task: Analyze the Skarpnäck district and map existing problems, focusing 

in of the 4 key socio-environmental challenges:

CH 1: Urban heat island

CH 2: Loss of biodiversity

CH 3: Flooding risks

CH 4: Social cohesion & Quality of life

Source: 
• Stockholm City Plan, 2018 + Vision 

• Geodatabase

• Relevant publication – Literature review
• ESMERALDA MAES Explorer Link
• InVEST modelling NatCap Link

31 EUP - Session 4: Urban ES concept, definitions and links to urban planning and decision-making

https://database.esmeralda-project.eu/home
https://naturalcapitalproject.stanford.edu/software/invest
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Hands-on Environmental Urban Planning

Each Team prepares a 10 min presentation, based on its Problem Analysis in the Skarpnäck district using 

the lens of the selected socio-environmental challenges

Imagine that you are presenting to an audience that knows nothing about your study/project, so try to provide all 
necessary elements so that they are able to follow and provide feedback

You may consider making a joint presentation: given that most of the background information is the same (e.g. 
Swedish Planning System, Stockholm City Plan, and Vision, Skarpnäck etc.) 
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PLACES Lab - blal.ademesmail@rub.de

Titel | ggf. weitere Angaben33 

https://www.geographie.ruhr-uni-bochum.de/forschung/planning-metropolitan-landscapes/team/adem-esmail/
mailto:blal.ademesmail@rub.de
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Suggested readings
• Bolund, P. & Hunhammar, S. Ecosystem services in urban areas. Ecological Economics vol. 29 (1999). 

https://www.researchgate.net/publication/222479141_Ecosystem_Services_in_Urban_Areas

• Geneletti, D., Cortinovis, C., Zardo, L. & Adem Esmail, B. Introduction. in Planning for Ecosystem Services in Cities (eds. Geneletti et al.,) 1–6 (Springer International Publishing, 

2020). https://www.researchgate.net/publication/334520646_Planning_for_Ecosystem_Services_in_Cities

• Gómez-Baggethun, E. & Barton, D. N. Classifying and valuing ecosystem services for urban planning. Ecol. Econ. 86, 235–245 (2013). 

https://www.researchgate.net/publication/257342478_Classifying_and_valuing_ecosystem_services_for_urban_planning

• Tan, P. Y. et al. A conceptual framework to untangle the concept of urban ecosystem services. Landsc. Urban Plan. 200, 103837 (2020). 

https://www.researchgate.net/publication/340941775_A_Conceptual_Framework_to_Untangle_the_Concept_of_Urban_Ecosystem_Services

• von Haaren C, Lovett AA, Albert C (eds) (2019) Landscape Planning with Ecosystem Services. Springer Netherlands, Dordrecht (Chapter 1 and Chapter 3) 

https://www.researchgate.net/publication/334008692_Landscape_Planning_and_Ecosystem_Services_The_Sum_is_More_than_the_Parts 

https://www.researchgate.net/publication/334015665_Theories_and_Methods_for_Ecosystem_Services_Assessment_in_Landscape_Planning

• McPhearson, T., Hamstead, Z. A. & Kremer, P. Urban Ecosystem Services for Resilience Planning and Management in New York City. Ambio 43, 502–515 (2014). 

https://www.researchgate.net/publication/261718487_Urban_Ecosystem_Services_for_Resilience_Planning_and_Management_in_New_York_City

• Haase, D. et al. A quantitative review of urban ecosystem service assessments: Concepts, models, and implementation. Ambio 43, 413–433 (2014). 

https://www.researchgate.net/publication/261751725_A_Quantitative_Review_of_Urban_Ecosystem_Service_Assessments_Concepts_Models_and_Implementation
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