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SUSTAINABLE DEVELOPMENT KNOWLEDGE PLATFORM

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

SUSTAINABLE DEVELOPMENT GOAL 11
N éﬁ

©x

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

11.7 Provide access green 11.c Support LDCs building
public spaces resilient buildings
11.6 Reduce per capita city 11 SUSTAINABLE CITIES & 11.1 Ensure access safe
environmental impact AND COMMUNITIES housing/services
11.5 Reduce deaths, losses 11.2 Provide access
due to disasters sustainable fransport

11.4 Protect/safeguard 11.3 Enhance inclusive &
cultural & natural heritage 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

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
people, 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

reen corridors .
sand dunes 9 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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aiming at SDG 11 targets

green areas promote air quality

G b WIN R

green areas promote microclimate regulation

green areas affect people’s decisions
green areas promote connectivity in urban areas
green areas planning must account trade-offs in ES

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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l./green areas promote microclimate regulation
2. green areas promote air quality

3. green areas affect people’s decisions

4. green areas promote connectivity in urban areas
5. green areas planning must account trade-offs in ES

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 mobility

prevent coastal erosion promote connectivity to peri-urban areas

affects people’s decisions
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urban heat island effect

urban heat-island effect
higher temperature in city center
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how do green areas control local microclimate?
are green areas cooler and moisture than nearby built-up areas?
can we model that effect to create more liveable cities?
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Lisbon Metropolitan Area

Mean Surface Temperature by land-use class
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Land Surface
Temperature

gl Municipality

* .‘ A LST (2C)
o 45.286

0 ¢+ 5km -

Sensores
iButton
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Relative Humidity (%)

summer

0 100 m

@ sensores

winter

™ 53.2193732 - 54.7284802
#154.7284802 - 55.9397306
55.9397306 - 56.9119132
56.9119132 - 57.6922134
57.6922134 - 58.3185036
58.3185036 — 58.8211811
58.8211811 — 59.4474713
#59.4474713 - 60.2277715
™60.2277715 - 61.199954
m61.199954 - 62.4112044

W 77.0080566 - 77.6818136
W77.6818136 - 78.2013979
78.2013979 - 78.6020882
78.6020882 — 78.9110904
78.9110904 - 79.1493851
79.1493851 - 79.4583873
79.4583873 - 79.8590776
1179.8590776 — 80.3786619
 80.3786619 - 81.0524189
1 81.0524189 — 81.926095

forest as provider of climate regulation

Temperature (°C)

summer

0 100 m

S

@ sensores

winter

=21.8703017 - 22.63577
2263577 - 22.9730763
122.9730763 - 23.1217115
23.1217115 - 23.1872081
23.1872081 - 23.2160695
23.2160695 — 23.2815661
23.2815661 - 23.4302013
1123.4302013 - 23.7675076
237675076 - 24.5329759
= 24.5329759 - 26.2700967

W 12.1697041 — 12.4207479
12.4207479 - 12.5994708
#912.5994708 - 12.726707
12.726707 - 12.8172888
12.8172888 - 12.8817757
12.8817757 - 12.9462627
12.9462627 — 13.0368445
13.0368445 — 13.1640807
#13.1640807 — 13.3428036
W 13.3428036 — 13.5938474
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aiming at SDG 11 targets

1. green areas promote microclimate regulation
2./green areas promote air quality
3. green areas affect people’s decisions

4. green areas promote connectivity in urban areas
5. green areas planning must account trade-offs in ES

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 mobility

prevent coastal erosion promote connectivity to peri-urban areas

affects people’s decisions
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» Lisbon metropolitan
area:

~3 000 000 inhabitants
(~500 000 in the city of
Lisbon)

» random stratified
sampling for location and
size (n=60 urban parks)

P lichens as bioindicators
of air pollution (PM,,
particles)

[ Green spaces

B Continuous Urban Fabric

B Discontinuous Dense Urban Fabric

|| Green urban areas

B Industrial, commercial, public, military and private units 1 0 1 km

Other [ m—

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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functional diversity: from drivers to effects

Lichens as
bioindicators

more tolerant

oligotrophic mesotrophic “ ntrophylous

based on a priory expert-knowledge classification

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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= Vegetation density

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 0.1 ha  Medium green areas 0.03 ha  Small green areas

'ﬁﬁ.a :ﬁi-a. = +1.6% - +5.1% 1‘ +14.1%

high background
pollution

wSumirss Ssmive —=  +1.3% —mr— +2.6% ~r +3.9%

medium background
pollution

oSumirey

low background
pollution

—— +1.0% - +1.7% f+203%

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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aiming at SDG 11 targets

1. green areas promote microclimate regulation

2. green areas promote air quality

3./green areas affect people’s decisions

4. green areas promote connectivity in urban areas
5. green areas planning must account trade-offs in ES

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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people value green areas

Tem dez minutos para avaliar os espacos verdes
de Lisboa?

A cdmara de Lishoa quer saber a opiniao dos seus municipes sobre os jardins e parques da cidade. Quais
0s preferidos dos lishoetas? Ha um inquérito online, disponivel até dia 21 de Abril.

PUBLICO - 17 de Fevereiro de 2017, 18:39
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A. Aggregated fluxes

1500 1600

at the zip level

North Centre
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1750
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1800 1500 1550 1950
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Ociden|Historical

% prefered UGS
0.1-10
10.1-20
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30.1-40
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people value green areas

B. Aggregated fluxes at the UTI level

B. Saturation level per zip

3 180
1400
~ 1800
g 1500
4 1950
S 1980

A. Saturation level per UGS
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[:] Residential areas
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[ # visits / log (area(ha) +1) .
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¢ o
Historical cen}er
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Visit index / green area
[ <20
B 20- 80
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1. green areas promote microclimate regulation

2. green areas promote air quality

3. green areas affect people’s decisions

4./green areas promote connectivity in urban areas
5. green areas planning must account trade-offs in ES

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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the use of functional diversity in large urban areas

» Almada municipality: 170 000
habitants living in 70 km?

River Tejo

» urban forest: 13% of
QQXFW municipality area surrounded by
low and high density urban areas,

Attantic Ocean
L]

Mediterranean Basin biodiversity hotspot

agriculture and semi-natural areas

» random stratified sampling for
location and size (n=46 urban
forest fragments)

i

Lisboa Metropolitan Area

@sampled sites

3 urban forests
Urban land-cover
Other land-cover
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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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nest on branches
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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.



http://dx.doi.org/10.1016/j.envres.2015.12.025

Soc€3c  [c] s

and envirenmental changes

) isson | e

the use of functional diversity in large urban areas

wero | P index of urban diversity can be
interpolated and mapyped for all
municipality

Atiantic Ocean

Mediterranean Basin biodiversity hotspot

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

I:I ' between those forests

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.
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1. green areas promote microclimate regulation

2. green areas promote air quality

3. green areas affect people’s decisions

4. green areas promote connectivity in urban areas
5./green areas planning must account trade-offs in ES

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

T T T T T T 0 F——_——————— e e e —— — — 1
; I
Lpromote conservation of natural heritage | decrease air pollution and urban heat island effect!
S e e e e T
prevent flash floods and improve water quallty: improve building ecological footprint
L e 4

prevent coastal erosion

— e — — — — — — — e e e e

affects people’s decisions
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trade-offs in ecosystem services
@ Mepa
+] :E’: Cosadal . cines » Almada urban park
L Amada » considered the 'heart’ of the city
e
“l:'raq,d
B2 e 7 P 60 ha
™.
& [iczo]y ~, Viveiro do . .
i \ * Parque da paz P includes lawns, grasslands with
) 3 varied tree density, mixed forest,
? Al e rest areas, paths and lakes
fl : 4
HOOUIL | Par
e Dados domapa Termoq
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Ecosystem services

Lawn with low tree density

M Habitat quality

lichen functional group

Grassland with high tree density

Air purification

Grassland with low tree density

lichen species richness

m Seed dispersal
bird functional group

Mixed forest

SeSS " Erosion prevention
0.94+0.14
0.7140.35 vegetation functional group
0.69+0.37
0.60+0.37

m Carbon sequestration

Ecosystem services tree size
M Habitat quality Air purification
B Water purification  © Erosion prevention - "
. W Water purification
m Carbon sequestration m Seed dispersal ) A 0 50 100 200 Meters
T T T N T T I |
" nodata

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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trade-offs in ecosystem services

icroclimate regulation

y A\l Al ‘ 4 H‘\ ‘ I
Ot N N A NN R B N

l vegetation structure complexity N man_

vegetation structure and management matters to the provision of ecosystem services in urban green areas

Icons created by Cesar Pomaro, Angel Santos Freyta, Jacqueline Femandes and Luis Prado from the noun project

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. (http://dx.doi.org/10.1016/j.envres.2017.10.023)

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. (https://doi.org/10.1016/j.envres.2017.10.006)
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o To conclude

“... Previous work maps the supply and demand for
services, assesses threats to them, and estimates
economic values, but does not measure the underlying
role of biodiversity in providing services. In contrast,
experimental studies of biodiversity—function examine
communities whose structures often differ markedly from
those providing services in real landscapes. A bridge is
needed between these two approaches...”

Kremen, C. (2005). Managing ecosystem services: what do we need to know about their ecology?. Ecology letters, 8(5), 468-479..
(https://doi.org/10.1046/j.1523-1739.1994.08010027.x)
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