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WhCI'l' fo QXPECT/ N

* Key concepts in sustainable d Ecosystem and Biodiversity
urban environment and urban
environment management.

—

1 Green Infrastructure

A City as a System
*» Key considerations for i i
integrating sound and 1 Renewable energy ®
sustainable urban environmental [ Green Space

solutions in city climate change

action plans 1 Co-benefits ®) \/\_

3 U ITAT
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What is an\ggo)sye{em;?_,/

—

o A Comm\fmitv of all
the living things In
an area and the way
they affect each other and its
non-living structure in
the environment

o Types of ecosystems:
o Terrestrial vs Aguatic
o Natural vs Artificial
o Macro and micro

e 4

—

Types of Ecosystem with Examples

a) Manne: Oceans b) Freshwater: Lakes
IZArtificial or Manmade:

—

U ABITAT
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https://dictionary.cambridge.org/dictionary/english/living
https://dictionary.cambridge.org/dictionary/english/area
https://dictionary.cambridge.org/dictionary/english/affect
https://dictionary.cambridge.org/dictionary/english/environment

—4

Ecosystem_ services \_ @

—

-/ N’ N

’ : X Recreation
o Local Carbon Habitats for N
Food v ... Climate sequestrati “#<) species i and
and air . "a q = mental/phys
lty oo ical health
s storage
Moderati . (@ _ ' =
9% Waste- *%%  Maintenanc T® Tourism
Raw on of 2 . P ‘ : ot
) _ extreme ¥ water < e of genetic »
materials events treatment diversity
» _ Inspiration ~
Erosion o o
: _ 2 Pollination
) re ot (3 o, I
water on \’t})/ design /
N2 @ Source: TEEB, /54\}& Spiritgal
. . : . 2017 < ~‘y » experience
Medicinal N Biological control Vﬂkv SrE GEREe
res. '

of place



https://www.mentimeter.com/s/010faf1e26b71a170f52aea8f2a7bced/f77fa3f65198/edit

e/

Ecosyste ICes, hiadiversity: are they indefinite resources?
~ |+ A healthy ecosystemis one
that is sustainable — that is, it
has the ability to maintain its .

. . e O '
structure (organization) and = Omganizaton - Non-living
function (vigor) over time in T~ stuetures

~—r
the face of external stress c . . Internal
- Vigor (function) . External
(reS|I|ence). (Costanza and Mageau, ..g
1999) o 3 |
- ) Resilience (Ability » Shocks e

* Ecosystem Planetary D Fomaiswess)  changes /

boundaries ®

| N/

http://www.stockholmresilience.orqg/ e

7 U ABITAT
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http://www.stockholmresilience.org/research/planetary-boundaries/planetary-boundaries/about-the-research/the-nine-planetary-boundaries.html

(B. Giineralp et al., 2013)

\'Eéosystwic/esq\bigdiversity and city: the case of Istanbul
) ¥ -

=/

» Biggest metropolitan area of
Turkey and hub of economic m e

and political activities

* Long history and a world
heritage site /
* Rich biodiversity

e Diverse micro-clinBtic zones

« Large bodies of water .

8 UN@HABITAT
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\‘Eéosystw»c/es,\blgdlversny and city: the case of Istanbul

(B. Giineralp et al., 2013)

ChaHenges

 lllegal settlements and the 5
approach to deal with the issue 16

 Enforcement of laws and 141
regulations to protect the forests 121
and basins

* Rapid urban expansion threatens
one of the most critical ecosystem
services that the city depends N /
upon: the provision of freshwater. o 'H

e population growth continues to Year
affect changes in urban-structure N o/
and-place significant pressure on x

294 B. Giineralp et al.

104

Population (million persons)

UN@HABITAT
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(B. Giineralp et al., 2013)

\Eéosystleyic/esq\bigdiversity and city: the case of Istanbul
o ¢ ®

%
Challenges (continued)

* Poor coordination among the
multiple responsible authorities

 Fragmented governance structur
and the complicated legal systemT

Drinking water supply—demand and deficit of 1stanbul LEGEND
- Wiater Surfaces & Wetlands Barelands
Deficit (106 m3/year) - Coniferous Forest Agricultural Lands

- Deciduous Forest - Urban Areas \
- Heathlands

Supply (106 m3/year)

Chart Area

Demand (106 m3/year)

Population [10,000)

d anges in the Omerli Watershed, 1?87—2006
(Reproduced from Tezer et al. 2011) N

W1955 2000 N2005 ® 2010 \

500 1,000 1,500 2,000 2,500 3,000 3,500 4,000 4,500 5,000

=
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\‘Eéosystwic/es,\bigdiversity and city: the case of Istanbul

(B. Giineralp et al., 2013)

_ Solutions‘and way = =
forward SO
Rt >

« Mapping the status of the systems

« Extended mandate and
management

 (Citizen awareness and active civil

society 2

e Capturing value of “ecosystem

-] 10 Kiometers
A -

services” and “natural capital”
» Urban Biosphere Reserve SR R
« Watershed management and o ,.;‘,’."...N — oo
enforcement o = ;:me —pama—— i
» Parks and gardens i S S SR
11 UN@HABITAT
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(B. Giineralp et al., 2013)

\Eosystem servi/ces, biodiversity and city: the case of Istanbul

A

2025 built-up area occupati b Estimated built-up areas in 2025

B oo Avvas
40 ] ) Agrioultural Lanas
. S | e
;%'-‘ 5 ~ . = mm
N — Sy s s D NY Frosthwator
1C_) . ? 73 ‘ %‘. :-:..'-:.’.‘ =
‘ 8 30 - ‘? : \ 0_,-'.,..’. 05 LA

c W ‘f‘* 05 S {

q:) 7 "-. o %@ ‘»‘li ~ / ~

g G e

© 20 - , "

o 2025 built-up area occupation in current land cover

% 40 4

— L owiny

[ 3

-lg g a0 4
_(a) Urban expansion in the waterghedlg af £ (b) The projected changes in land cover by
Istanbul Province 1955-2012 (S@rce 8 ! 2025 assuming all planned development ...
©Azime Tezer 2013) E g projects are realized (Source ©Azime Tezer

g 2013.
-_; 104
0 g -
Agricultural Fore , 1es/
lands Agrieuiftural Farest Maguis'  Meadows' Sanddunes  1ATION

lands heathiands  pastures  rocky formation

o~
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https://www.mentimeter.com/s/010faf1e26b71a170f52aea8f2a7bced/1c522318290f/edit
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GREEN INFRASTRUCTURE y u

~
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Green Infrastructure (Gl) - Concept

 Nature based solutions in
addressing climate change
mitigation and adaptation
measures within urban
environments

e Gl=
o Protecting, enhancing nature

o natural processes are consciously
iIntegrated into spatial planning and

territorial development Thi

(EC, 2013) is
John
 Examples: urban forest, coastal Grey

habitat restoration, green roofs
' BITAT
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https://www.youtube.com/watch?v=DQ0Qh5LYkAQ

Green Infrastructure (Gl): Interventions and nature-based solutions

>g _ Green infrastructure gg‘? Green city
e ﬂ?&a R

v Tree Pits/ Retention Cells v ‘Daylighting’ Rivers

v Bioswales v Vegetation Buffer Zones

v Green Roofs v Urban Forest

v/ Roof Top Planters v Urban Farming

v Green Facades and Green v Mangrove and Wetland
walls Restoration

v Riparian Buffer Zones and
Ecological Parks — Green Park

Connectivit
= IN@HABITAT

m



Tree Pits/ Retention Cells

v Single pit vs Stormwater
Tree Trench System

v High degree of water take

up
v Increase the capacity of
water capture

v/ Improve the resilience of
the trees

v Location: pavements or
parking lots

v Systems require

16

GREEN STREETS: STORMWATER TREE TRENCH

Street View . Subgrade View

A
T . ,l |-
Sy F ;[:__ |
- '—L;"‘::—i ——

Distributed through Tree Trench,
then siow relcased into existing
storm sewer, If necessary

U ABITAT
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Bioswales

v Stable rainfall events i e
v/ Catches a significant ‘
amount of pollutants

v Systems require regular
maintenance

v Don’t look beautiful
during periods of

drought -
v System require replace ’"
periodically

ITAT
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Green Roofs

v Benefits of heating and
cooling requirements of
building

v/ Reducing usage of air
conditioners

v/ Do not require
additional space

v/ Urbanizing cities, and
locations with high land
values

v Water availability

ABITAT
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Green Roofs

1) Chongqging Taoyuanju Community
Center, Chongqing, China © Sergio
Grazia

—— - A b N " ——

AN w— |

2) Meydan Shopping Centre. World
Architects. Photo © Cristobal Palma

e m—

) ‘rlw 4 'f«
- ,.. ,,. Z*hg'!a:;uﬂ

A L mEmm -

3) © Michael
Moran/OTTO for

N\Nadrew. Raoarmanpn

. T
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Roof Top Planters

v/ Planter boxes, contained
gardens

V' Suitable for flat roof houses

v/ Improved air quality,
reducing energy demand

v Less costly
v/ Rental buildings

v Self-produced food and
promote biodiversity

v Need reinforcement

ABITAT
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Green Facades and Green walls

v Office, commercial and
apartment buildings

v Aesthetic values

v Solar radiation absorbed
by construction materials

v/ Cooling costs

v/ Require readily available
water

v Public awareness and
contact with nature

RN
n
v
we e
.
1 Y N
AR
'S L
. o J
Aty
nn_." .
'.—».
""
3 Y

s’

i

¥

T bt e

Source: Wilson, 2017
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Green Facades and Green walls

e ,‘ I
' ) 9 o A
» _—3 .g\ e %;:* - '

:

-";.l“"

\5('

%%,’ “&"" ‘\_,u-
""%*‘\\;’ wﬂ“hz}ai

‘.\ g
.5: ‘L“ ‘n" 'kl‘*‘ ‘
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https://www.mentimeter.com/s/010faf1e26b71a170f52aea8f2a7bced/f150ca4711b7/edit

‘Daylighting‘ Rivers

v/ The process of removing obstructions
(such as concrete or pavement) which
are covering a river, creek, or drainage
way and restoring them to their previous
condition.

V' Increasing storage capacity/flood
management

v/ Reduce downstream/localized flooding
v/ Require space, financial/labor intensive

v/ Co-benefits (property value, pollution
control, landscape, wildlife)

v/ Require high maintenance
(Example: Cheonggyecheon river, seoul)

& N@®HABITAT
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Vegetation Buffer Zones

v Reduced impacts from dust
storms, flash flooding

v Increased biodiversity

v’ Slowing down water
movement, wind barrier

v Creating habitat, improving
cooling and air quality

v Selection of species is
crucial

a4 ABITAT
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Vegetation Buffer Zones

- H. 9
FiRa. -
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Mangrove — wetland restoration

 Significant factor in adapting
to climate change, through
mitigating the effects of
storm surges, sea level rises
and salt water intrusion

« Strong relationships between
coverage & density and
reduction in property
damage (Barbier et al 2013)

« High carbon storage
ecosystem

 Biodiversity and livelihoods
support

* Recreational purpose

« FtC.

ABITAT
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Urban Forest - Urban Farming

'.Healthy '
; g 9 {mlty

\.

) L
’ .
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Riparian Buffer Zones, Ecological Parks and
Green Park Connectivity

UPLANDS RIPARIAN AREA STREAM RIPARIAN AREA| UPLANDS ..}
CHANNEL ke

— | ——p “’

RIPARIAN RIPARIAN
BUFFER BUFFER
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https://www.mentimeter.com/s/010faf1e26b71a170f52aea8f2a7bced/439cde79657a/edit
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The urban system

* (Cities are sources of problems but, at The Urban System
the same time, they also have a huge troiogyaton
potential for resource efficiency v v |

* Need to uncouple social well-being and | aiegon, | o i Ui oy
economic growth from their use of o T st - e
resources  Depletionof *:T e D E— Lo

 Better manage resource flows e

* |t relies on cross-scale interactions eere— f r—
among the natural system, the trans- Source: Adaped rom Bafand schand. 207

boundary engineered infrastructure
(roads, railways, water supply, power
supply, etc.) and the different actors

* Urban metabolism needs to be optimized
on all scales (building, block,
neibourhood, city)

30 UN@HABITAT
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Cities as a living organism

The linear urban metabolism

’ F I OWS an d Sto C kS Inflows Urban system Outflows
¢ M aterlal fIOWS an aIySiS * Biomass: food, wood

o Mass of input flows = Mass [BEZ St

* Minerals: metals, construction b Sl e e s

of output flows + stocks materil
* Water: drinking water from buildings: construction * Produced goods

o Life cycle analysis or life surface or groundwate, materias, metals,
PEECHaUE wood, other materials

CVCI e assessme nt * Substances: nutrients, etc. s zt:t:;sl::;:‘t:::y!
(additional tools) A material

* Substances
o Economic input—output life
cycle assessment == ] .

* Waste heat

* Waste emissions: gases,
solid, organic and inorganic,
wastewater, other liquids

* Substances
* Infrastructure and

Source: Adapted from Kennedy and Hoornweg, 2012 — modified by the EEA.
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http://eplca.jrc.ec.europa.eu/uploads/JRC-Reference-Report-ILCD-Handbook-Towards-more-sustainable-production-and-consumption-for-a-resource-efficient-Europe.pdf
http://www.buildingecology.com/sustainability/life-cycle-assessment/life-cycle-assessment-software

The circular approach

Ky

The circular economy

Cities need to close
the loop of urban cycles Raw materials

Recycling and reusing is a way of
optimizing the production process
by reducing waste, costs and
iInputs of raw materials

Ecosystem efficiency

Urban metabolism can be
changed both through policies —
urban design and urban planning

Source: Adapted from EC, 2014
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Reducing resource consumption

The waste management

« Strategies for reducing
resource consumption

o reducing the demand for
resources

o Minimising inputs and
outputs

o harvesting (using local and
renewable sources such as
rainwater, solar and wind
energy, urban agriculture)

Source: Adapted from EU, 2008.

33 UN@HABITAT
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Cities as a source of resources

* Bio-waste,
composting

e Food waste

 Household
appliances/e-waste

 Plastic waste
 \Waste water

* Concrete,
aggregates, bricks,
tiles and asphalt

34 U BITAT
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The challenges

» Data
» City’s boundary
» People’s | 2 /‘
awareness s |
, eRatile /F\
o i Z5% | W ! -
Behavioral changes \ e -I‘I.I- : =
 Financial resources N y o lailll:
» Technologies and A 1R HIIE
- JTTHEE er>um>
know-how = — =
* Integrated planning
35 UN@HABITAT
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The integrated approach of Copenhagen

e Carbon neutrality by 2025 -

« Zero emission power production
,/ N

‘;;'.

‘
-+
: o
Ny

-
A%

« Compensate for traffic emissions,
wastewater management and industrial

processes 7 117 g1 u Eﬂj M ﬁ@ﬁw‘“ .....

* a long-term strategy for an energy supply | —— ;,, ,“ e 2 s} _-'_.‘ :
based on a mix of renewables has been "--gy---a-= aaaas waslhan el |
defined ways COPENHAGEN wil achleve

CARBON NEUTRALITY by 2025

* Use of bikes and public transport
* Focused on quality of life: green areas
« 'European Green Capital' for 2014

36 UN@HABITAT
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Resource-efficient cities: good practice

Note:

Green infrastructure
Landscaping

Working with nature

Biodiversity in parks and gardens

* Urban planning
Densification, land recycling,
programmes for mixed land use
Retrofitting buildings and infrastructure

Accessible green areas for recreational activities Affordable housing

Green roofs, green walls, linear trees Eco-districts and eco-buildings
* Urban design

Resource High quality public spaces

Renewable or regional materials for construction Green Architecture and place identity

Regional food supply, including from urban areas urbanism Eco-construction

Zero-waste city and a circular approach
Zero-land take

Closing the water cycle through collection,
filtration and rain gardens

* Urban management

Smart management of resource flows
* Mobility

Efficient public transport

Cyclability and walkability
* Energy

Production of renewable electricity
Culture Smart grids for efficient use of energy

Values, behaviour, lifestyle, identity

Governance and leadership

Long-term vision, planning, programmes

Integrated place-based approach

Liveability, health and well-being as main objectives
Cooperation with surrounding areas

Participation of citizens at the decision-making process
Green procurement

Education, research, knowledge sharing
Information to raise awareness, training on sustainability issues
Participation at networks to share experiences

The ‘'grey' infrastructure system or the urban technico-system (roads, metro, railways, buildings, utilities) determines the spatial

extent of the city and the urban pattern (urban form, density, design) (EEA, 2015).

Source: Adapted from Lehmann, 2014.

*»Leadership and a
vision of the future

U
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SIX GOALS AND PRINCIPLES OF RESOURCE-EFFICIENCY

1. Increasing productivity achieved from same amount of resources
2. Producing more with a smaller resource base

3. Reducing environmental impacts during the whole lifecycle of a given
resource by minimizing waste outputs or managing their disposal

4. Reducing demand for goods and services in order to encourage lower
consumption

5. Switching to renewable resources away from finite resources

6. Environmental justice: Moving towards more equal distribution of
resources. Allocating them more equally could address high production

needs and waste issues
UN@HABITAT







Actions taken at different levels of government with the aim of
achieving resource and energy efficiency

40

Defining a long-term vision and strategy
Providing a supportive national legal framework (e.g. building standards)

Integrating resource and energy efficiency goals into the different national
policy areas

Adjusting the degree of decentralization of competencies of authorities
Funding local measures

Funding research and knowledge development on resource and energy
efficiency

Raising awareness of resource and energy efficiency

Enabling the development of new business models related to recycling and
reusing
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The Crystal, London, UK: Vanke Center, Shenzhen, China:
* Run entirely on electricity — the * Being tsunami proof — Shenzhen
majority of which is generated by sits on China's south coast, next
photovoltaic solar panels to Hong Kong
» The building's roof collects » Photovoltaic solar panels sit atop
rainwater, while sewage is the structure's roof
treated, recycled and re-used e All furniture, doors and floors are
onsite. made from bamboo.
(c) Pawel Libera, LightRocket, Getty  (c) View Pictures, Universal Images
Images Group, Getty Images

Rene Cazenave Apartments; San
Francisco:

Built as an urban regeneration project
Filtered ventilation, low emitting materials,
ample daylight and views combine,
Combination of high efficiency lighting and
hydronic heating, a continuously insulated
rain-screen building envelope and a roof top
solar canopy with both hot water and
photovoltaic panels.

Water is carefully managed by a vegetated
roof, smart irrigation, a courtyard storm

UN@HABITAT
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https://www.mentimeter.com/s/010faf1e26b71a170f52aea8f2a7bced/78eeeffebf90/edit

Green building

 Green building is the practice of creating Energy (concept, design, installation, audit...)
structures and using processes that are
environmentally responsible and
resource-efficient throughout a building's ~ Waste water (recycled wate)
life-cycle from siting to design, Solid waste management (rs)
construction, operation, maintenance,
renovation and deconstruction.

* This practice expands and complements _
the classical building design concerns of Life Cycle Assessment

economy, utility, durability, and comfort. * EU guidelines
o https://www.ifu.com/knowtheflow/

Water (harvesting, efficiency, filtration)

Materials (Carbon footprint, locally available
etc.)

A . « https://energy.gov/eere/femp/building-life-
Greer! building IS also known as a - S L e
sustainable or high performance building. . BEES (Building for Environmental

and Economic Sustainability)

42 UN@HABITAT
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http://eplca.jrc.ec.europa.eu/uploads/JRC-Reference-Report-ILCD-Handbook-Towards-more-sustainable-production-and-consumption-for-a-resource-efficient-Europe.pdf
https://www.ifu.com/knowtheflow/
https://energy.gov/eere/femp/building-life-cycle-cost-programs
http://ws680.nist.gov/bees/(A(pCMEoouj0wEkAAAAYWM0YWM2YTUtMzU4Zi00MmNiLTgzZmYtOWM3ZWUyYTk4MWRlXftVAoCLwUJsgSJ9GE7mMGNhwo01))/AnalysisParametersBuildingProds.aspx
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Eg ntext anour/endg _—

_/ » The struggle against aridity over centuries has fundamentally shaped cultural
and technical methods of interacting with the landscape, resulting in many
vernacular practices.

« The formation of old settlements in the region was highly interlocked with the
ecological structure of the land.

« With modernization, many vernacular practices gradually faded away, largely
due to urbanization and rising modernization of methods and techniques.

« Rapid urbanization in the last two decades has modified and changed the
integration of culture and the physical landscape and has led to destruction of .
long-established ecological-cultural systems. et

« Western ideals of progress and globalization shifted the desirevaww
continuity and connection with the historic;-cultural relationships Iin
landscapes to the extent that the interests of m ecision makers are.
focused on imported materials, technologies, forms and concepts.
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‘\\Vv/i‘nere do th\gy/leéate?\_/

. There has been a long history of
designed public open spaces in the
region: these include public and
private courtyards, the souk or the
bazaar, and even the narrow shaded
aIIeyways In the dense reS|dent|aI
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‘\ﬂ/\e benefit@Lgr’éfenQpace

. Ornamented function

« Micro climate regulation

« Quality of life (biking, walking,
play ground)

 Mental health

» Biodiversity in city

« Carbon storage

* Flood prevention

 Prevent soll
erosion/desertification
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Are they avail ? oo

100

0.86 1

09 W

19 W

19 W

249 m
14—

35
39

50
52

91

90 80 70 60 50 40 30 20 10 0
B Green space per capita in square meters

Fig. 1. Green space per capita in selected cities (prepared by the author).

Riyadh

Beirut

Tokyo
Buenos Aires
Dubai

WHO Standard
Amsterdam
Chicago

Los Angeles
Boston
Curitiba, Brazil

New York city

o
~Source:
Almayouf 2013
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E;é/mples of gg_r/deﬁé and green public space

e
ouf 2013
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What is a‘Co-Benéfit \___

The positive effects that a policy or
measure aimed at one objective
might have on other objectives,
irrespective of the net effect on overall
social welfare.

« Co-benefits are often subject to
uncertainty and depend on local
circumstances and implementation
practices, among other factors.

« Co-benefits are also referred to as

ancillary benefits.

. (IPCC 2014) N/
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