
Understanding how urban green infrastructure and its 
biodiversity can be used to optimize the provision of Ecosystem 

Services towards more liveable and resilient cities  

Pedro Pinho 
ppinho@fc.ul.pt 

 

Ana Luz | Filipa Grilo | Teresa Mexia | Joana Vieira | Paula Gonçalves | Raquel Mendes | 
Cristiana Aleixo| Paula Matos | Margarida Santos-Reis | Cristina Branquinho 



a urbanized world 



better cities for people 



societal challenges in cities 



A b d o  |  A n d r e a s R e i c h  |  Á n g e l S a n t o s  F r e y t a |  A n t o n N o s k o v |  A n t o n  N o s k o v |  D a n  H e t t e i x |  e u k a |  G a n  K h o o n L a y  |  H a m i s h  |  J a c q u e l i n e  F e r n a n d e s  |  J o e l  M c K i n n e y  |  L a n d a n  L l o y d  |  L u i s  P r a d o  |  N i c o l a s  M o r a n d |  N i l i t a K o z i n |  p a r k j i s u n |  T i m e  R e i t e r  |  Y o u  B a b a  |  M i k i c o n |  |  I c o n  T r a c k  |  S t t e p h a n i e W a u t e r s |  f r o m  t h e  n o u n  p r o j e c t

rivers & riverine areas

green corridors

small parks

isolated trees

allotment gardens

sand dunes

large park

cities green and blue infrastructure

green roofs

urban green and blue infrastructure 



A b d o  |  A n d r e a s R e i c h  |  Á n g e l S a n t o s  F r e y t a |  A n t o n N o s k o v |  A n t o n  N o s k o v |  D a n  H e t t e i x |  e u k a |  G a n  K h o o n L a y  |  H a m i s h  |  J a c q u e l i n e  F e r n a n d e s  |  J o e l  M c K i n n e y  |  L a n d a n  L l o y d  |  L u i s  P r a d o  |  N i c o l a s  M o r a n d |  N i l i t a K o z i n |  p a r k j i s u n |  T i m e  R e i t e r  |  Y o u  B a b a  |  M i k i c o n |  |  I c o n  T r a c k  |  S t t e p h a n i e W a u t e r s |  f r o m  t h e  n o u n  p r o j e c t

prevent flash floods and improve water quality

encourage soft mobility

improve building ecological footprint

promote connectivity to peri-urban areas

increase social inclusion

prevent coastal erosion

promote conservation of natural heritage

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

decrease air pollution and urban heat island effect

aiming at SDG 11 targets 

affects people’s decisions 
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metrics: lichen biodiversity & pollutants concentration in lichens 
 microclimate sensors & remote sensing data 

methods 
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green areas promote microclimate regulation 

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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green areas promote microclimate regulation 



Grilo F. 2017. Projecto Almada: Nature based solutions to decrease the effects of the urban heat island 
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forest as provider of climate regulation 



Grilo F. 2017. Projecto Almada: Nature based solutions to decrease the effects of the urban heat island 

green areas promote microclimate regulation 
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abundance 

Henry Mühlpfordt Sandy Rae 

trait-based 

functional 

groups 

meso-higrophytic higrophytic 

b a s e d  o n  a  p r i o r y  e x p e r t - k n o w l e d g e  c l a s s i f i c a t i o n  

xerophytic 

more tolerant less tolerant 

functional diversity: from drivers to effects 



dry-tolerant functional diversity 
 

dry-sensitive functional diversity 

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: 1750–1757 link 

green areas promote microclimate regulation 

http://dx.doi.org/10.1111/1365-2664.12304
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green areas promote air quality 

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 Ciências da Universidade de Lisboa. Supervisors: Branquinho C, Pinho P. 

l ichen species richness (air quality)  

1 20 



+1.7% +1.0% +2.3% 

+14.1% +1.6% +5.1% 

+3.9% +1.3% +2.6% 

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

high background 
 pollution 

medium background  
pollution 

low background 
 pollution 
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green areas promote air quality 

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 Ciências da Universidade de Lisboa. Supervisors: Branquinho C, Pinho P. 
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 S HO U L D I  S TAY  O R  S HO U L D I  G O   M O D ELLING  T HE  

F L U XES  O F  P O P UL ATIO N  T O  V I S IT  U R B A N G R EEN  S PA CES 

C r e a t e d w i t h i c o n s f r o m t e l e y m o n ,  i r e n e  H o f f m a n n ,  m y n a m e i s m u d ,  H u m b e r t o  C e s a r  P o m a r o a n d K a m a k s h G a n g a n i f r o m t h e n o u n p r o j e c t
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 total of 136 species of 

lichens, butterflies, birds and 

mammals and 18 orders of 

other-invertebrates 

Henry Mühlpfordt 

lichens butterflies 

other-invertebrates birds mammals 

Sandy Rae 

mammals other-invertebrates birds 

65 species 20 species 

18 orders 47 species 4 species 

the use of functional diversity in large urban areas 

Pinho P, Correia O, Lecoq M, Munzi S, Vasconcelos S, Gonçalves 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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feeds on tree 
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feeds on ground 

resident 

nest on branches 

12-17 cm length 

granivores  
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urban area 

potential solar radiation 

forest perimeter 

distance to coast 

 medium size granivores that 

nest on branches associated to 

more urbanized areas 

 

 small size insectivorous birds 

associated to more forested areas 

Henry Mühlpfordt 

the use of functional diversity in large urban areas 

Pinho P, Correia O, Lecoq M, Munzi S, Vasconcelos S, Gonçalves 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


xerophytic 

oligotrophic 

nitrophytic 
hygrophytic high urban density 

NDVI 

area of forest 

contiguity 

perimeter/area 

artificial area 

potential solar radiation 

 nitrophytic and xerophytic 

species associated to more 
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