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World Population

1980 2222222 4.439 billion
2014 22222222222 7.349 billion
2050 ARRRRRZRXX2222 9.725 billion

Share of the Urban Population Worldwide

1980 2015 2050
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L) usson | e better cities for people

SUSTAINABLE DEVELOPMENT KNOWLEDGE PLATFORM

SUSTAINABLE DEVELOPMENT GOAL 11

Make cities and human settlements inclusive, safe, resilient and sustainable 4\

ntEE
©O

11.a Support links urban, 11.b Increase adoption city
peri-urban & rural areas integrated policies

11.7 Provide access green 11.c Support LD}Cs bailding
public spaces resilient buildings

11.6 Reduce per capita city 11 SUSTAINABLE GITIES H 11.1 Ensure access safe
environmental impact AND COMMUNITIES & & housing/services

11.5 Reduce deaths, losses 11.2 Provide access
due to disasters sustainable transport

11.4 Protect/safeguard 11.3 Enhance inclusive &
cultural & natural hertage sustainable urbanization
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Sustainable cities
and communities

Challenges |

The RAPID and often
UNPLANNED URBANIZATION
witnessed worldwide has led to
INCREASED PRESSURE ON
THE ENVIRONMENT
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-
e

Our cities account for up
to 80% OF ENERGY
CONSUMPTION as well as
75% OF GLOBAL WASTE
AND CARBON EMISSIONS

Due to the high concentration of
peaple, infrastructure, housing
and economic activities, CITIES
ARE PARTICULARLY
VULNERABLE to climate

change and natural disasters
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cities green and blue infrastructure
large park small parks
rivers & riverine areas green roofs
cand dunes green corridors isolated trees
allotment gardens
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aiming at SDG 11 targets

restoring or reclaiming land to promote ecosystem services in urban areas to fulfil SDG 11 targets

promote conservation of natural heritage

prevent flash floods and improve water quality

prevent coastal erosion encourage soft mobility

decrease air pollution and urban heat island effect
improve building ecological footprint

promote connectivity to peri-urban areas

affects people’s decisions
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1. green areas promote microclimate regulation
2. green areas promote air quality
3. people require green areas
4. increasing ecosystem connectivity in urban areas
5. trade-offs in ecosystem services

restoring or reclaiming land to promote ecosystem services in urban areas to fulfil SDG 11 targets

promote conservation of natural heritage decrease air pollution and urban heat island effect

prevent flash floods and improve water quality improve building ecological footprint

; encourage soft mobilit o .
prevent coastal erosion 9 y promote connectivity to peri-urban areas

affects people’s decisions
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aiming at SDG 11 targets

green areas promote air quality
people require green areas

. green areas promote microclimate regulation

increasing ecosystem connectivity in urban areas

VL WN R

. trade-offs in ecosystem services

restoring or reclaiming land to promote ecosystem services in urban areas to fulfil SDG 11 targets

promote conservation of natural heritage

prevent flash floods and improve water quality

prevent coastal erosion encourage soft mobility

decrease air pollution and urban heat island effect

improve building ecological footprint

promote connectivity to peri-urban areas

affects people’s decisions
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aiming at SDG 11 targets

. green areas promote microclimate regulation
green areas promote air quality
people require green areas

increasing ecosystem connectivit

y in urban areas

Vv WNER

. trade-offs in ecosystem services

restoring or reclaiming land to promote ecosystem services in urban areas to fulfil SDG 11 targets

prevent coastal erosion

affects people’s decisions
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metrics: lichen biodiversity & pollutants concentration in lichens
microclimate sensors & remote sensing data
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urban heat-island effect : higher

/ temperature in city center
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metrics: lichen functional diversity, microclimate measures & satellite data
regional and local scale
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Grilo F. 2017. Projecto Almada: Nature based solutions to decrease the effects of the urban heat island
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green areas promote microclimate regulation

& \.._, . sampling sites
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Grilo F. 2017. Projecto Almada: Nature based solutions to decrease the effects of the urban heat island
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species
abundance

trait-based
functional
groups

functional diversity: from drivers to effects
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more tolerant

higrophytic meso-higrophytic xerophytic

based on a priory expert-knowledge classification
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™™ dry-tolerant functional diversity
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Munzi S, Correia O, Silva P, Lopes N, Freitas C, Branquinho C, Pinho P. 2014. Lichens as ecological indicators in urban areas: beyond the effects of pollutants.
Journal of Applied Ecology 51: 17501757 link
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aiming at SDG 11 targets

1. green areas promote microclimate regulation

2. green areas promote air quality

3. people require green areas

4. increasing ecosystem connectivity in urban areas

5. trade-offs in ecosystem services

restoring or reclaiming land to promote ecosystem services in urban areas to fulfil SDG 11 targets

promote conservation of natural heritage

prevent flash floods and improve water quality

prevent coastal erosion encourage soft mobility

decrease air pollution and urban heat island effect

improve building ecological footprint

promote connectivity to peri-urban areas

affects people’s decisions
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Joana Vieira (2014-2015, Master) Ecosystem Services in urban areas: evaluating the role of green spaces to improve air quality using ecological indicators.
Faculdade de Ciéncias da Universidade de Lisboa. Supervisors: Branquinho C, Pinho P.
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* NP -

5ha Large green areas 0.1ha Medium green areas 0.03 ha Small green areas

"5'3.5‘ ?ﬁ _ ——  +1.6% “r +5.1% t+14-1%

high background
pollution

L= =N —  +1.3% —r— +2.6% - +3.9%

medium background
pollution

oSumirey

low background
pollution

Icons from the Noun project: Alwx, Camilla Anderson, Ahmed Elzahra, James Keuning, Kamaksh Gangani

Joana Vieira (2014-2015, Master) Ecosystem Services in urban areas: evaluating the role of green spaces to improve air quality using ecological indicators.
Faculdade de Ciéncias da Universidade de Lisboa. Supervisors: Branquinho C, Pinho P.
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1. green areas promote air quality

2. green areas promote microclimate regulation

3. people require green areas

4. increasing ecosystem connectivity in urban areas

restoring or reclaiming land to promote ecosystem services in urban areas to fulfil SDG 11 targets

promote conservation of natural heritage decrease air pollution and urban heat island effect

prevent flash floods and improve water quality improve building ecological footprint

prevent coastal erosion encourage soft mobility

promote connectivity to peri-urban areas

affects people’s decisions
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P total of 136 species of
lichens, butterflies, birds and
mammals and 18 orders of

other-invertebrates

Sandy Rae

Pinho P, Correia O, Lecoq M, Munzi S, Vasconcelos S, Gongalves P, Rebelo R, Antunes C, Silva P, Freitas C, Lopes N, Santos-Reis M, Branquinho C. 2016. Evaluating
green infrastructure in urban environments using a multi-taxa and functional diversity approach. Environmental Research. 147: 601-610 link.


http://dx.doi.org/10.1016/j.envres.2015.12.025
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Pinho P, Correia O, Lecog M, Munzi S, Vasconcelos S, Gongalves P, Rebelo R, Antunes C, Silva P, Freitas C, Lopes N, Santos-Reis M, Branquinho C. 2016. Evaluating

sreen infrastructure in urban environments using a multi-taxa and functional diversity approach. Environmental Research.

147: 601-610 link.
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Pinho P, Correia O, Lecog M, Munzi S, Vasconcelos S, Gongalves P, Rebelo R, Antunes C, Silva P, Freitas C, Lopes N, Santos-Reis M, Branquinho C. 2016. Evaluating

sreen infrastructure in urban environments using a multi-taxa and functional diversity approach. Environmental Researc

. 147: 601-610 link.
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wero | P index of urban diversity can be
interpolated within the study area

Attantic Ocean

P it highlights the area with more
a biodiversity more close to the
"forest” type, and the gaps
between those forests

Mediterranean Basin biodiversity hotspot

-

. Lisboa Metropolitan Area

P it provides a view on how to
make green infrastructure more
functional

Urban forests functional diversity
mor urban-sensitive (+2.81)

- 1.01
. 0.79
urban-tolerant (-2.59)

urban forests

+ urban forest centroids (Almada)

Pinho P, Correia O, Lecog M, Munzi S, Vasconcelos S, Gongalves P, Rebelo R, Antunes C, Silva P, Freitas C, Lopes N, Santos-Reis M, Branquinho C. 2016. Evaluating
green infrastructure in urban environments using a multi-taxa and functional diversity approach. Environmental Research. 147: 601-610 link.


http://dx.doi.org/10.1016/j.envres.2015.12.025
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urban green and blue infrastructure

. green areas promote air quality
green areas promote microclimate regulation
people require green areas
increasing ecosystem connectivit

y in urban areas
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. trade-offs in ecosystem services

restoring or reclaiming land to promote ecosystem services in urban areas to fulfil SDG 11 targets

prevent coastal erosion

affects people’s decisions
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Ecosystem services

Lawn with low tree density

M Habitat quality

lichen functional group

Grassland with high tree density

Air purification

lichen species richness

m Seed dispersal
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© Erosion prevention
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0.7140.35 vegetation functional group
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Gobanat m Carbon sequestration

Ecosystem services

M Habitat quality Air purification
B Water purification  © Erosion prevention . "
N W Water purification
m Carbon sequestration m Seed dispersal ) A 0 50 100 200 Meters
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Mexia T, Vieira J, Principe A, Anjos A, Silva P, Lopes N, Freitas C, Santos -Reis M, Correia O, Branquinho C, Pinho P. 2018. Ecosystem services in urban parks under
magnifying lens. Environmental Research 160: 469-478 link

Vieira J, Matos P, Mexia T, Silva P, Lopes N, Freitas C, Correia O, Santos-Reis M, Branquinho C, Pinho P. 2018. Green spaces are not all the same for the provision
of ecosystem services: the case of air purification and climate regulation. Environmental Research 160: 306-313 link


http://dx.doi.org/10.1016/j.envres.2017.10.023
https://doi.org/10.1016/j.envres.2017.10.006
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