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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 Skarpnack (environmental planning) case study
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Ecosystem services definitions

“... 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

Mapping and Assessment of
Ecosystem: 5
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volving conceptualizations
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ECOSYSTEM SERVICES IN STOCKHOLM, SWEDEN
| i i e e

Ecosystem Services in the
region of Stockholm
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Your assignment: Collages

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
Olegario 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

Which spatial scale did you address in you ES assessment? Which temporal scale did you address in you ES assessment?
9 responses 9 responses
Street/block 1(11.1%) Minutes 2 (22.2%)
District 2 (22.2%) Hours 4 (44.4%)
City 6 (66.7%) Days 3(33.3%)
Region 3 (33.3%) Months 4 (44.4%)
Country 0(0%) Seasons 6 (66.7%)
World 0(0%) Years 7 (77.8%)
0 1 2 3 4 5 6 0 2 4 6 8
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Planning & Urban Ecosystem Services
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Definition: Urban Ecosystem Services

ad UrbanES

supplied locally by urban
ecosystems

) food supply
PROVISIONING | * Water supply

+ urban microclimate regulation

« water regulation & runoff mitigation
* noise reduction

* air purification

+ extreme events regulation

» waste treatment

+ global climate regulation (carbon)

REGULATING

* recreation

aesthetic benefits
CULTURAL * identity & social cohesion
cognitive development
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Urban Ecosystems?

Brown habitat roofs
. Green roofs [ terraces

Green network /
green corridor

Habitat creation : High-level

Urban woodland % Sustainable Adaptable Permeable Cycle City parks Temporary
7 Drainage Public space Surfaces Network Floodable
. Area
© Arup 2015 Shared surface
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Typical Green Infrastructure assets & their scales

Local, neighbourhood and village scale

Town, city and district
scale

City-region, regional and national
scale

* Street trees, verges and hedges

* Green roofs and walls

Packet parks

Private gardens

Urban plazas

Town and village greens and commons

* Local rights of way

* Pedestrian and cycle routes

* Cemeteries, burial grounds and
churchyards

* Institutional open spaces

* Ponds and streams

* Small woodlands

* Play areas

s Local nature reserves

* School grounds

* Sports pitches

* Swales, ditches

* Allotments

s Vacant and derelict land

Business settings
City/district parks
Urban canals

Urban commons
Forest parks

Country parks
Continuous waterfronts
Municipal plazas
Lakes

Major recreational
spaces

Rivers and floodplains
Brownfield land
Community woodlands
(Former) mineral
extraction sites
Agricultural land
Landfills

= Regional parks

* Rivers and floodplains

*  Shorelines

* Strategic and long distance trails

* Forests, woodlands and community
forests

s Reservoirs

* Road and railway networks

* Designated greenbelt and strategic
gaps

* Agricultural land

* National parks

* National, regional or local landscape
designations

s Canals

s Common lands

* Open countryside

Source: EEA, 2011, Green infrastructures and territorial cohesion.
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Green Urban Infrastructure component & ES

GREEN URBAN INFRASTRUCTURE COMPONENT

p—
(] .
(0]
URBAN REGULATING ES 0 ° 2 8 Complexity of the
S 2 4 2 3 s services
8 § § s g § & = o (different components &
9] E 53 55 k3 K, kS i different functions
(= n T3 o @ = = = n involved)
< x
Urban microclimate regulation X X X X X X I—I
Global climate regulation X X X

Runoff mitigation & flood control X X X X I

Multi-functionality
(synergies between

Waste treatment X X X services)
S—
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Urban vs Natural ecosystems

fragmentation
* inhomogeneities

» Scattered elements

» Spatial variability in the composition

» Spatial variability in performance
 Interactions with the built environment
» Different pressures
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Group discussion — 12 min

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.

eecoeose
cossace

l BA \

PU = service providing unity
BA = service benefiting area
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Spatial relationships in the provision of ES

%BA N B
\ 2 \@% different spatial relationships between the areas that produce the ES and
S —

areas that benefit from it:

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

‘ 2. homogeneous distribution around (e.g. cooling due to the
BA presence of a park)

I 3. service provided to downstream areas (e.g. flood control)
N ’
4. contiguous areas (protection buffer — e.g. noise reduction)

PU = production unit; BA = benefitting area
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Scale of benefitting areas

LOCAL

A. with homogeneous effects

B. with directional effects

| gtobal climate regulation ])

Quriﬁcatim ]

B ] / (river) flood comml\ SUPRA-LOCAL
fosea ) i i

1

e /‘_1\'\\\ waste treatment (e.g. buffer strips) / i

- Cr - [E) C. with homogeneous effects

spatial relation between SPU and SBA

D. with directional effects

1

1 1
.SPU,SBJ\'! noise reduction

1 &_
! 1

street/block district

i city region

scale of SBA
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regulating ecosystem services in cities’, Ecosystem Services, 38, doi: 10.1016/j.ecoser.2019.100946.



function:
capture of gaseous pollutants, deposition of particulate matter

Gl 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
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E.g. Noise reduction

function:
reflection, refraction and absorption of sound waves

Gl 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. Runoff mitigation and Flood control

*

function:
interception and infiltration of rainwater

Gl 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. Microclimate regulation

i

function:
shading and evapotranspiration, evaporation

Gl components:
green areas in general, blue infrastructures

dimension:
At 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)
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E.g. Recreation services

function:
supply of open spaces for physical and social activities

Gl 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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Real-world example: The Birmingham plan

The seven green living spaces

principles

An Adapted City

The City's Blue Network

Outcomes

Retain City's top ranking for adaption

* Ensure all future growth is “adapted”.
« Traas for cooling and thermal insulation.

* Green roofs, walls and street canyon research.

Adopt water sensitive urban design

« Integrated SuDS, flood and water management solutions.
* ‘Blueprint’ for enhancad wzlking and cydling network.

* Blue Corridor/network policy with Canal River Trust.

Adopt Natural Health Improvement Zones (NHIZ)

* Integrate the delivery of health and green living spaces.

A Healthy City « Continue to extend the Be-active offer.
" . . Devel t Directorate Birmingham City C il
» Public health as key partners in planning cevelopment Directora ?\/Iallzinr’:g‘gBi:r!nni]ngll’l;moGurr::n
Green Living Spaces Plan (sept. 2013)
www.birmingham.gov.uk/greenlivingspacesplan
. . g . . . . . RUHR -
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Real-world example: The Birmingham plan

The City's Productive Landscapes

The City's Greenways

The City's Ecosystems

The City's Green Living Spaces

Embrace urban forestry and urban food growing

* Continue to promote allotments.
« Facilitate community food growing and orchards.

* Promote the multiple benefits of urban forestry.

Changa gear - to a walking and cycling City

* Create walkable/cyclable neighbourhoods.
» Citywide signed routes linked to public transport..

* Link healthcare activities and prevention programmes.

Birmingham as a biophillic City

« City to adopt an ecosystem services approach.
* Partners to lead on District NIA continuation plans.

* Birmingham to join global Biophillic Cities network.

Birmingham an international City of Green Living Spaces

« Adopt the 7 principles across Planning Framework.
* Green Infrastructure and Adaption Delivery Group.

* Work with business partners on green economy.

Development Directorate Birmingham City Council.
Making Birmingham Green

Green Living Spaces Plan (sept. 2013)
www.birmingham.gov.uk/greenlivingspacesplan
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Mapping supply & demand of ES

Supply Side Demand Side

Inventory Layers

-~

Ecosystem Service Ecosystem Service
Supply Layers Demand Layers
Spatial Supply Spatial Demand

Distribution Layers Distribution Layers

PN

Ecosystem Service
Supply and Demand Maps

|

Aggregated Ecosystem
Service Delivery Map

Source: Holzinger, O., Tringham, N., Grayson, N., and Coles, R. (2013). Multiple Challenge Map for

Birmingham: Ecosystem Services Supply and Demand Maps. Appendix 2 to Birmingham’s Green Living

Spaces Plan 2013, Birmingham City Council, Birmingham.
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E.g. Maps of Recreation services

Recreation Supply map ' Recreation Demand map . Recreation Services Supply and Demand map

I High Supgty
. = High Demand, Low Supply
] - B

Lo Supaly I Hign Demana Low Demand, High Supply
e wmmﬂum | Masth Wm_w o e e March 2413 w
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E.g. Maps of Flood control

Flood Risk Supply map [ Flood Risk Demand map [T Flood Risk Services Supply and Demand map

W Highsupely | LT R sy = High Dernand | M High Demand, Low Supply
| ]
| ]
Law Demand Low Demand, High Supply
T A L i [ = - N o e | | e e R SR | 0™
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Aggregated ES delivery maps
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The Birmingham plan: monetary valuation

Table 2
Annual value of ecosystem services provided by Birmingham's green infrastructure.

£
2
Best guess estimates; annual values; 2011 prices Woodland Heathland Wetland BAP Priority Grassland Total g
£
Provisioning Services Water supply £0.001 m £0.001 m §
Wild species diversity £0.25m £019 m £010m £0.03 m £0.64 m 8
Cultural Servi Recreation £1.42 m £0.65 m £010m £010m £1013 m o
ultural services Aesthetic values & sense of place £7.78 m §
Cultural heritage & spiritual values g
Flood regulation £0.76 m £010 m £010m £0.01 m £0.98 m S
Regulating Services Storm buffering S i
Water quality regulation £0.08 m £0.08 m Zo
Total £10.20 m £0.94 m £0.38 m £0.14 m £11.66 m 5%
Area of habitat 1.528 ha 310 ha 199 ha 70 ha 2107 ha 8 §
Average value per Ha £6.678 £3.034 £1.904 £2.005 £3.536 a8
@ E
Notes: All values are ‘best guess' estimates. Cells left blank can't be interpreted as ‘no value’. :? ‘aﬁ;
= 88
B4
> €
T
= oF
5 E
. 2@
Neg
2E
33
&3
. ST . . .. . RUHR M
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TEEB Case Study Cape Town

caysem Sarvices n Urtan Marisgamese OO e TEES Manss tor Caa: Exosyatem Servizes n Uroan Maragement T TEE M for Clies: Exoayatam Seevcsd s Uiben Mansgament <>O

SECTION 2: L to dentifyrelevant ecosystem services (Siep 2
HOW TO INCLUDE ECOSYSTEM SERVICES IN DECISION MAKING
AND POLICY - THE TEEB STEPWISE APPROACH @ o e o

Thi sccton gukdes e eoader Bruugh # ct Nllzp! that can be considered and adapted in the process of applying 8 focus on

in urban s In which each siep has been agplied In reallfe siuabons

Note that used o 8y sp have bean sporoacned o s o

in the pasl. the reader can of how to sbep in each. M

e the sazsar 1 hw: e —

Step 1: Specity and agree paicy issue with

Step 2. |ﬂﬂlﬂl‘ﬁu -oosmn W!lﬂl are M'I relevant

Step 3: Determine

Euap & Aksmaa (kure changes ) ecovyaeem survcas el otetal’

Step 5: entify and staess Mansgemancpolicy options

Stop 6: Assess the impact of the policy options an the range of stakeholdors =
rduced i bt s

‘The explanation of the TEEB stepwise approach below o studies to ilusicate atocus on

&nd successes of appiying a fociss on scosystem services.

mangroves.
et everss such 2 muzne fre. Aooss and rough sass

cston”
g Agriculture practices impact on, and are influenced by,
the wider ecosystem and its services
[T——— n el by eecator s

ey
Case Study: Assessing the natural assets of Cape Town, South Africa

Cage Town bossts envistle natwrsl  encangersd or crfically endangersd. thek crucial role in 8 number of areas,
Sesctainckulog word-class mounske, s skl sl M Upder estems - aegiog Hom lowie, whers the ik 18

and marine life all within the limits of  mation, pratection from natural hazards, where
& busting metro of roughly 3.6 miion mmmwmwnﬂ“hmﬂﬁ the role of scosystems can more sasily e cuar o ocs et of pecies grou i your ey
The city has & relatively  of incressed investment and manage-  go unnoticed. Gne of the key lessons of
welldwersified_econamy and 15 a  menteflort this case i that, apart from the impres- ==
worki-renawned lourism destination. In sive resulls, i was the process of jointly
additian, neﬂ}nnmmmnﬂ gicbal  Municipsl budget allocations are heavily  engaging in the analysis with various ‘nature-bamed receeation?
bioiversity hots locaton  contested in Cape Town especially  municipal departments which was mast
inthe Cape Floral nzgmn T e given the existence of ofen urgent beneficial
region hosts almost 8,000 indigenous  and competing development needs. In Does the natursl bmsuty o the cay stract viaitors o the ares
flowering plant species of which 70%  this context, the City's 1o build @
are endemic. Mansgemen: Dspariment thought it standing of Capa Town' sconysema s
was important fo natural asseis, and thereby prepare ine
Cope Toms ioksl Simkc of he e o b Mavee Tvest, o R R T e st
Envionment report indicales thal  ment in. and profecion of, natural thei mainienance and protection. S —
60% of fs original natural areas have  assets. This exercise showed e
been jost and 30% of the remaiing  huge valus of ecosystem services for  Source: De Wit and van Zyl 2011; De o o
vegetation i3 considered Io be either  the ity of Cepe Town and highighted Wit of al. 2008, i

Vi AL AL
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Hands-on Environmental Urban Planning

LEL® Analyze the Skarpnack district and map existing [Igaatuy, focusing
IR R 1a[c}4 key socio-environmental challenges:

ESMERALDA

Worme o the MAES Motheds Eslorss

Stockholm City Plan, 2018 + Vision
Geodatabase

Relevant publication — Literature review
Link

NatCap Link e S|

e

Sustainability 2015, 7, 6572-6892; doi: 10.3390/5uT066872

sustainability

ISSN 2071-1050
www mudpi com jourmal sustaimability
Article

Teaching Scenario-Based Planning for Sustainable Landscape
Development: An Evaluation of Learning Effects in the
Cagliari Studio Workshop

Christian Albert ', Christina von Haaren ', Juan Carlos Vargas-Moreno * and Carl Steimitz **

of Design, Harvard University, 48 Quincy Street, Gund Hall, Cambridge.
MA 02138, USA; E-Mail: steinite@ gsd harvard edu

pondence should be addressed: E-Mail: alberti@ umwell ani-hannover de;
2; Fax: +49-511-762-3791

Academic Editor: Mare A. Rosen

Received: 19 Jameary 2015 / Accepted: 19 May 2015 / Published: 25 May 2015

Abstract: This paper investigates the contributions of an imensive educational workshop
10 advance students® and skills for collaborative, based Landscape
planning. The rescarch design involves udy workshop with thirty international

students and several regional expens as well a5 & multi-stage. in-process evaluation The
werkshop resuled in six different ahernative futures for the region of Cagliari. hualy, and 2
seventh combined version that was considered best by regional reviewers. The students”
learming evaluation showed substantial advances in their relcvant understanding and skills.
Key aspects of the workshop podagogy and th scussed. and

flor fusture applications presented.
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https://database.esmeralda-project.eu/home
https://naturalcapitalproject.stanford.edu/software/invest

Hands-on Environmental Urban Planning

prepares a ML e Lty based on its [JETIURERaE in the Skarpnéck district using
the lens of the selected Jale BNl I IRGEIETES

Imagine that you are presenting to an audience that knows nothing about your study/project, so try to [J{al ]
so that they are able to follow and provide feedback

You may consider making : given that most of the background information is the same (e.g.
Swedish Planning System, Stockholm City Plan, and Vision, Skarpnack etc.)

RUHR
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Thank You

PLACES Lab - blal.ademesmail@rub.de



https://www.geographie.ruhr-uni-bochum.de/forschung/planning-metropolitan-landscapes/team/adem-esmail/
mailto:blal.ademesmail@rub.de
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