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Cities at risk: dealing with the 
pressures of climate change

When we talk about climate change, we need to understand the role of the
city…

We live in a rapidly urbanizing world. In the next 30 years, some 70 million
people will move to urban areas every single year. By 2050, two-thirds of
the global population will live in cities.

We are already seeing the impacts of climate change which will subject
populations to untold risk and suffering, push already struggling services to
the brink and undermine city government's efforts to protect their citizens.

https://www.ipcc.ch/site/assets/uploads/sites/2/2018/12/SPM-for-cities.pdf


Cities at risk: dealing with the 
pressures of climate change

• The cities have a crucial role to play in order to manage the unavoidable
and avoid the unmanageable.

• It is in urban areas that the challenge to climate change will be won or
lost.

• L’Aquila stands 721 metres above sea level, in the earth of the Abruzzo
Region of which it is the administrative centre.



Cities at risk: dealing with the 
pressures of climate change

The effects of climate change are manifesting in the Apennines
often with devastating consequences, through floods, landslides,
avalanches, melting glaciers.
All this is a risk for cities, infrastructure and economic activities

The battle against climate change is at the top of mountain areas
and joint and shared solutions are needed to respond to the
specificity of the mountain system



The Appennines chart

In the central Apennines
there is the Calderone, the
southernmost glacier in
Europe, considered to be at
risk of extinction due to
climate change



Analysis of average annual temperatures at L'Aquila 1929-2016
(data of Hydrographic Institute, preliminary processing by CETEMPS)
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University of L’Aquila
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Analysis of average seasonal temperatures at L'Aquila 1929-2016
(data of Hydrographic Institute, preliminary processing by CETEMPS)
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Annual Precipitations Seasonal Precipitations

Center of Excellence CETEMPS

University of L’Aquila
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Analysis of average precipitations at L'Aquila 1929-2016
(data of Hydrographic Institute, preliminary processing by CETEMPS)
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Cities at risk: dealing with the 
pressures of climate change

In 2018 e 2019, L’Aquila disclosed climate and
environmental data to CDP (Carbon Disclosure Program),
reporting on climate hazards.



The Appennines chart

The Appennines chart for the action of the Apennine 
Municipalities in local adaptation to climate change



The Appennines chart

Obligations:

1. To carry out actions to assess the potential risks and
opportunities of climate change for the municipal area, to
improve understanding of the impacts of climate change at the
local level,

2. To favor the analysis and interpretation of municipal policies
and measures with a view to assessing their ability to effectively
manage and respond to the impacts of climate change with the
future objective of drawing up a "Local adaptation strategy”,

3. To implement local climate change adaptation measures in
municipal planning activities,



The Appennines chart

4. To intensify cooperation for a good knowledge of risks and to 
search for forms of collaboration with other municipalities, cities 
and institutions at regional, national, European and international 
level in order to consolidate knowledge, tools and experience of 
actions

5. To promote public debate and raise citizens' awareness of risks 
and opportunities related to climate change at the local level,

6. To seek appropriate resources for the implementation of these 
activities, 

7. To experiment the implementation of measures for resilience and 
the inclusion of sectoral and transversal adaptation practices in 
the territories of mountain municipalities through pilot actions, 

8. To pursuing the goal of making the Apennines an exemplary 
territory in the field of prevention and adaptation to climate 
change.



• Building resilience will be key for urban policymakers, and will
provide many co-benefits, making cities wealthier and healthier
places to live and work.

• Cities are reporting 'long-term planning' as one of the most
impactful ways to build resilience, meaning high-impact, long-term
projects, including investment in climate resilient
infrastructure and nature based solutions, are desperately
needed.

What actions?

https://oppla.eu/nbs/case-studies


The first step to action: 
Nature Based Solutions for climate 
Adaptation and pollution control

Nature-Based-Solutions (NBS) represent a multi-purpose and
multi-service approach, which includes a series of solutions
inspired by nature to improve environmental quality and provide
improvement in the psycho-physical health of the population in
cities.

Ecosystem-based adaptation measures, in particular focused on
green infrastructures, aimed at strengthening ecosystem resilience,
are more effective and more cost-effective than measures based
on so-called gray infrastructures (EU, 2016).



The first step to action: 
Nature Based Solutions for climate 
Adaptation and pollution control

Nature reintroduced into the city can act effectively, performantly
and even less onerous than other solutions in reducing the impact
of climate change and in meeting multiple goals simultaneously:
• reduce greenhouse gases, 
• trap fine dust, 
• produce microclimatic mitigation with shadow and 
evapotranspiration,

• reduce energy consumption for cooling buildings, 
• improve water cycle management by reducing runoff.



These are not just "green areas", but a structural and functional network of
natural and semi-natural systems capable of improving the resilience of
habitats, ecological efficiency, full functionality of ecosystems, ecological
connectivity with their "services". and, at the same time, the perceptive-
aesthetic perception linked to the presence of natural systems and nature
based solutions.

Nature Based Solutions and Urban Forest

Creation of green 
infrastructures capable 
of integrating the green 
areas with new and 
extensive green spaces 
in peripheral areas



Nature Based Solutions and Urban Forest

«Challenge areas» in the valuation of benefits produced by the implementation of NBS in urban areas (Raimond et al., 2017)



Carbon sink “any process, activity or mechanism to remove greenhouse gases,

aerosols or a greenhouse gas precursor from the atmosphere”.

“Carbon sinks are activities, processes, or mechanisms of removal (and

sequestration) of CO2 from the atmosphere”.

Forests are an example of a carbon sink!

The local territory thus becomes a privileged area for the construction of

environmentally positive actions, both locally and globally, becoming the

context in which to effectively implement the famous sustainability

slogan “think globally, act locally”!

Nature Based Solutions and Urban Forest



The urban forest includes all aspects of urban greenery.

Nature Based Solutions and Urban Forest

Periurban woods

Urban parks

Green areas

Tree-lined avenues

Agricultural land



Urban Forest at L’Aquila: the first step



Urban Forest at L’Aquila: the first step

The Municipality of L'Aquila has taken the first steps towards urban

forestation as a tool for adaptation to climate change:

1. construction of new green areas,

2. increase in the number of trees in each existing green area,

3. realization of new tree-lined avenues.



At least 10 people live thanks to the oxygen released by a plant.

An adult tree can transpire up to 450 liters of water per day (1000 MJ) and,
for every gram of evaporated H2O, 633 calories are required, subtracted
from the environment, producing a lowering of temperature equivalent to
the capacity of five small power air conditioners operating 20 hours a day.

Urban Forest at L’Aquila: the first step

Plants operate the phytoremediation
through two distinct ways:
1. they extract polluting compounds from 

the soil and accumulate them in the 
roots and leaves;

2. by exploiting the synergy with the 
microorganisms present around and 
within their roots, they promote the 
biodegradation of organic 
contaminants.



Urban Forest at L’Aquila: the first step

2017: 130 planted trees
Viale Corrado IV
Viale Gran Sasso

Piazza Italia
Via XXV Aprile
Villa Comunale
Parco Polsinelli
Via Panella

1300 <KgCO2/year < 2600
absorbed in an urban 

context



Urban Forest at L’Aquila: the first step

2018: 280 planted trees

2800 <KgCO2/year < 5600
absorbed in an urban 

context

Parco del Sole
Piazza Bagno Grande

Arischia
Variante Valle Pretara

Via Panella



Urban Forest at L’Aquila: the first step

2019: 280 planted trees

2800 <KgCO2/year < 5600
absorbed in an urban 

context
CO2 assimilation: 20 trees absorb the CO2 produced by a 

car in a year

up to 280 million calories/day stolen from the 
environment by an adult tree



Urban Forest at L’Aquila: the first step

On the day of November 
21 (National Tree Day), 
80 trees were planted

600 <KgCO2/year < 1200
absorbed in an urban 

context



Urban Forest at L’Aquila: the first step

The new programmed green areas:
- Parco Giochi Torretta
- Parcheggio di Acquasanta
- Viale Mulino di Pile
- And …many others



The next steps

Local climate
Profile

Partecipation

Local 
Adaptation 

Plan

Covenant of 
Mayor

Mayor Adapt

Prevention

Pilot ActionsBest 
Pratices
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