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INTRODUCTION

Large urban areas, in general, have a significant impact on the causes of climate
change as they are the main emitters of greenhouse gases, producing up to 70
per cent of global anthropogenic greenhouse gas emissions, the largest source
of which is related to fossil fuel consumption (Yue and Gao, 2018). At the same
time, cities are significantly affected by the effects of climate change; therefore,
they represent not only one of the problems, but also the main scope for
mitigating the negative effects of climate change.

Urban climate change risks are bound to increase and will impact

infrastructures, ecosystems, housing, the provision of goods and services, as
well as the livelihoods and health of urban communities.

In urban areas,
trees help mitigate the
effects of heat islands by
contributing to lowering
urban temperatures in

an important way.
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Urban adaptation and mitigation therefore

provide significant opportunities, with
cities having a key role to play in
addressing climate change (Carter,

2011). Different types of urban greenery
have a positive effect on local climate,
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air quality, noise levels, and soil stability
(Gill et al., 2007; Nowak and Dwyer,
2010; Carrus et al., 2015; Shashua-Bar
and Hoffman, 2000). In these terms,

the LIFE CLIVUT project 'Climate value of
urban trees' (LIFE18 GIC/IT/001217) has been implemented in four cities in the
Mediterranean area: Perugia and Bologna in Italy, Thessaloniki in Greece, and
Cascais in Portugal.

Due to the current state of trees in an urban environment, the ecosystem
contribution they generate in an area is different. We know that the tree stock in
cities is often of a significant age and we often do not know the actual number
and quantity of benefits they generate in the city. In this sense, knowing the tree

stock that each city has in both public and private heritages becomes
synonymous with the resilience of cities in the fight against climate change and
the contribution they can make to this cause.
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The project involves several 5]
actions and uses methodologies ?' £

lifeclivut.treedb.eu

inherent to 'Citizen Science'
and participatory projects.




Vegetation acts as an
“air natural conditioner”,

tempering the thermal

extremes that characterise the
urban heat island
(Shashua-Bar and Hoffman




The collected data was then

processed through SimaPro software
(software dedicated to environmental
analysis) to determine the value of climate-
altering emissions for urban greenery.

Because the climate footprint is a partial
environmental indicator, that is, it considers only
the interactions of the plant life stages from
nursery to death along urban boulevards or parks
with the climate, leaving out other types of
environmental impacts (e.g., ozone depletion
potential), the models developed allowed for an
assessment of the impact of

green management on

urban living.




".. This allowed the results to be evaluated
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through the calculation of carbon
footprint.




3) The developed model:

The developed Clivut-Treedb is a user-friendly platform for collecting green asset
data that non-expert citizens can use, thanks to a function to identify tree
species in an easier mode with the inclusion of an open source platform derived
by a citizen science project for automatic plant identification (PlantNet).

From an IT point of view, the system resides on a central server, currently
located at the Department of Engineering of the University of Perugia. An
Apache web platform has been set up on this server to allow access via the web
to the applications and database in the system. The central core consists of a
spatial database (PostgreSQL and its PostGIS extension) on which the spatial
data relating to the census sites are managed and the environmental
information (particulate) from the regional environmental agencies is made
available.

The application component is developed using open source software both for
the GIS component (which is a founding element of the system), represented by
GeoServer, OpenlLayers and PostGIS, and for the strictly application component,
developed in JavaScript and Php, through which the various models for
measuring and predicting the environmental behaviour of the census trees are
processed.

All the functions can be accessed through a common browser and a normal
Internet connection, requiring no installation on the devices used, thus being
independent from technological platform used and the type of connection
(landline or mobile network) and can therefore also be used on the move.

To access the system, it is sufficient to request access authorization, and so, in
addition to the possibility of consulting data, the registered user is able to
manage data related to areas of personal interest independently and
confidentially.

Through the Clivut-Treedb, different sets of “dendrometric” data were collected
in a geo-localized way for each tree present in the

studied areas at different

ages (growing stage).

literature) were selected to

Mathematical models \
(based on international scientific

calculate the following ecosystem
parameters: CO, sequestration,
particulate (PM10) absorption,
shadow effect, biodiversity
increase.
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Several opportunities for urban

greenery development can better
combine management and design by
recreating those infrastructures between
the green the grey and the blue, hence,
also improving constructive sustainability
through permeable materials that

counteract heat absorption, which
thus improve albedo, or that

can bring together multiple

needs to improve

usage.
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