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Introduction: Cities are changing

Urban green spaces contribute to mitigate changes ameliorating
human health and well-being directly and indirectly

There is strong evidence on how green spaces reduce the effects
of the urban heat island and, consequentially, energy
consumption (e.g., by reducing air conditioning usage)

With the increase in frequency of heavy precipitations, a dense
and extensive forest canopy cover can reduce the exposure of
cities to flooding resulting in cost reductions for the population

Urban forests act as carbon sinks and reduce air and noise
pollution producing short- and long-term health benefits to
residents

Not less important is how citizens perceive those benefits

Understand effects of urban green spaces in relation to human
perceptions is of great help for urban planners and policy
makers.



Introduction: From city to continent level

The majority of factors underlying the perception of
these benefits are explored at city scale

In Europe ~75% of the population lives in an urban
environment with different levels of climate
conditions and socio-economic development.

Cultural background can play a role in how
environmental features are perceived (e.g.
biodiversity value)

New knowledge conducting studies at continent
level
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Goals of the study

e Disentangle the relationship between urban green spaces, citizens'
perceived quality of life, quality of the environment, social inclusion
and urban management in a great number European cities

e Understanding the role of per capita gross domestic product (GDP) in

moderating the effects of greenness on overall perceived quality of
life.



Input Data

51 European Cities

Citizens' perceptions of

Greenness

Economic data

qguality of life




Citizens'
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Greenness

Input Data

* Landsat 8 data through Google earth engine
e Greenness calculated using 2015 images and calculating NDVI in each city

C}@l Landsat Science

—b4
NDVI = b5+b4

* Growing seasons peak was obtained by taking the highest NDVI value for each pixel

in the image time series
* Finally, for each city the mean Growing seasons peak NDVI was calculated

NDVI values in different regions across images
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Structural equation modeling

Advantages:

* Possibility to explorer multiple relationship through a system of smaller simpler models

* Multipath relationship analysis using variables derived from a wide range of input
datasets

* Measure of non directly observable variables (latent variables)



Structural equation modeling: Model 1

Predictor NDVI
Mediator Quality of life

perception

latent variables thPerEceptlon on t SPer.CTIIOtITn on
(outcomes) e cnvironmen OcClial InClusion
*  AirQuality « Trustin People in
* Public Green Space the City
R * Difficulty in Paying
Bills

NDVI as predictor of quality of life

Quality of life as mediator of the
relationship between NDVI and
three latent variables based on the
citizen’ perception

Perception on
Urban
Management

*  Public Transport
* Sport Facilities
* State of Streets and

Buildings in the
Neighborhood



Structural equation modeling: Model 2

Predictor

Moderator

Outcome

GDP

NDVI

v

A 4

Quality of life
perception

e GDP as moderator between NDVI

and Quality of life perception was
also tested



Results and discussion
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* Quality of life act as a mediator of the relationship between greenness, measured
through NDVI, and the three constructs of citizens' perceptions

* The direct effect between NDVI and the three constructs were not significative,
even for perception of the environment

* Individuals tend to perceive increased quality of life without being necessarily
aware and therefore recognize the driving factors



Results and discussion

 The moderator term GDP was significant and affected _ Gfpplzfp"a

the relationship between greenness and Quality of Life medium
high

1.0

With slope analysis:

 For lower GDP per capita, the moderator term was I
5|gn|f|cant and exhibited a steeper coefficient, meaning , : ’
that an increase in green spaces in low-income citiesS © /
allows the Qol perceived by citizens to rise at a . P
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* For medium GPD per capita, the moderator term was .
significant although with a smaller coefficient
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* For high GPD per capita, the moderator term was not T .
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There is a tendency for low-income citizens to consider -

increments in environmental performance more valuable
for overall well-being



Results and discussion

* In Europe, where GDP per capita is mainly . -
distributed along a latitudinal gradient - & "
another reason for greenness (i.e.,
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e Warmer and dryer biomes, such as those iy B
found in southern Europe, tend to have a
greater benefit from green spaces, especially
in terms of heat mitigation :



Conclusion

The overall quality of life perceived by citizens is
positively correlated with urban greenness

Small increases in greenness can substantially
improve the life of individuals in cities with
lower per capita income, which is extremely
important from the environmental justice
perspective.

Advances in computing power and greater data
availability gives us opportunities to observe
trends at continent level

At the institutional level, European planners
and policy makers should be aware of these
effects in order to define large-scale plans
which, in turn, could be fine-tuned at country
and city level based on needs
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