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Il ruolo del verde tecnologico nell'adattamento ai cambiamenti climatici



- Improving quality of life

- Improving the sustainability of urban systems

- Increasing Biodiversity

- Increasing Resilience and Adaptability

- Combating Climate Change

- Sustainable Energy and Climate Action Plan (SECAP)

URBAN GREENING
is advocated by the 2030 Agenda, Aalborg Charter, FAO, WHO, EPA…... for its contribution to: 



According to a new UN report, 54% of the world's population currently lives in urban areas, a percentage 

that is expected to reach 70% by 2050. 



Cities occupy just 3% of the Earth's surface area but consume 75% of available 
resources (UN Report, 2019)

ECOLOGICAL FOOTPRINT



Greenhouse gas emissions
Approximately 60% of greenhouse gas emissions are produced in cities



This phenomenon manifests itself as a temperature difference of around 6-7°C between urban and suburban areas.

Heat islands

This phenomenon is referred to as
Urban Heat Island (UHI) and
occurs in conditions of clear skies
and low winds.

Source: PLoS ONE 10(5): e0127277. doi:10.1371/journal.pone.0127277



Atmospheric pollution
PM 10 - PM 2,5 - Ozone

Source: ARPAE



To mitigate these critical issues we need to respect and preserve natural resources. 

The aim of environmental planning and design is to ensure that any changes that need to be made are 

compatible with the characteristics of the environment. 



Urban quality also means the quality of the ecosystem and is closely connected with the vegetation. As far as

possible, cities must adopt biomimetic behaviour in order to reduce human-generated impacts on the environment.



The presence of greenery is a key element in the sustainability of our cities.



THE GREEN SYSTEM

G. Scudo, J M Ochoa de la Torre, Spazi verdi urbani, Sistemi Editoriali, 2006



CONVENTIONAL GREEN



The standard UNI 11235 is the only Italian standard in the field of green roofs.

It establishes the design, installation, control and maintenance criteria for continuous green roofs according to the 

specific climate, building type and intended use.

Tipo di inverdimento Livello di manutenzione Manodopera necessaria 

min/mq/anno

Irrigazione

Estensivo Bassa < 2 di Soccorso

Intensivo leggero Media 2 < X < 6 Prevista

Intensivo Alta > 6 Prevista

GREEN ROOFS

Archivio Studio Pampa – Foto Ivano Zecchini, Filippo Piva



ENVIRONMENTAL BENEFITS

The main benefits are:

- Water cycle and water regulation (longer runoff times) 

- Reduction of the heat island effect (lower surface temperature of roofs)

- Reduction in energy demand (cost savings)

- Reduction in sunlight reflection and albedo

- Pollutant capture

- Noise abatement

- Thermal comfort

- Usable spaces (e.g. roof gardens) 

GREEN ROOFS

Archivio Studio Pampa – Foto Ivano Zecchini, Filippo Piva

GREEN ROOFS



P. Abram, Verde pensile, Il verde Editoriale, 2006

GREEN ROOFS

TECHNICAL DATA

E. Bit, Come costruire la città verde, Sistemi Editoriali, 2014R. Rigolli, Verde urbano per un modello di resilienza, 2017



GREEN ROOFS

Standard stratigraphy for extensive green roofs on flat roof 
surfaces

Standard stratigraphy for extensive green roofs on sloping 
roof surfaces

Standard stratigraphy for light intensive green roofs

Standard stratigraphy for intensive green roof gardens

Standard stratigraphy for intensive vehicular green roofs

https://www.harpogroup.it/verdepensile/area-tecnica/nodi-tecnici



VERTICAL GREENING

The term “vertical greening” refers to the construction techniques and 

solutions used for covering building façades with vegetation. There are three 

different categories according to the type of construction techniques and plant 

cultivation methods adopted and their potential uses and benefits: 

- Green façade

- Green wall

- Vertical garden

Studio Paolo Pignataro

AIVEP is working with UNI to promote the drafting of a standard for Vertical Greening.



VERTICAL GREENING

The main benefits are:

- Reduction in CO2 emission

- Elimination of direct sunlight

- Mitigation of heat island effect

- Façade cooling

- Protection from ultraviolet radiation 

- Protection from driving rain

- Thermal insulation (insulation/patent)

ENVIRONMENTAL BENEFITS

Studio Paolo Pignataro



VERTICAL GREENING

TECHNICAL DATA

A. Bellomo, Pareti Verdi, Sistemi Editoriali, 2009

Variazioni giornaliere dei flussi termici delle superfici 
interne ed esterne della parete, prima e dopo 

l’inverdimento. 



VERTICAL GREENING

Traditional systems for existing building façades (Green façades)

Systems extending continuously over vertical walls (Green walls)

Combined systems for existing building façades (Hybrid vertical 
gardens)

Vertical greening solutions with small self-supporting structures

Vertical greening solutions with large self-supporting structures

R.M.Pulselli, G.Paolinelli, S.Bastianoni, Il giardino rampicante, Edifi, 2014



ECOLOGICAL-ENVIRONMENTAL INDEX
The environmental index uses “ecological value” coefficients to certify 

the quality of building interventions in terms of soil permeability and 

the presence of greenery.



Environmental indices are used:

- as a tool for environmental mitigation and compensation;

- to protect and improve the microclimate and health of the atmosphere;

- to control land and water use;

- to improve plant quality and increase biodiversity;

- to optimise living space for people;

- to improve the aesthetics and quality of individual buildings and/or the settlement as a whole. 



THE EXPERIENCE OF THE CITY OF BOLZANO

The “Building Impact Reduction Procedure” (R.I.E.) is compulsory for all building and urban transformation work 

affecting external surfaces. 

YEAR ENACTED: 2004 Building Regulations. 

BUILDING IMPACT REDUCTION INDEX



The aim is to ensure that projects improve the R.I.E. index compared to the existing situation and also exceed the 

predefined R.I.E. index for the specific area. Integrated application of stormwater management and recovery 

technologies, green roof technologies, landscape engineering technologies and traditional green techniques are 

considered useful tools where conditions allow. There is no provision for the use of façade greening. 

THE EXPERIENCE OF THE CITY OF BOLZANO

RIE = Building impact reduction index 
Svi = i-th greened permeable, impermeable or sealed surface 
Sij =  j-th non-greened permeable, impermeable or sealed surface 
ψi =  i-th runoff coefficient
Sea = Equivalent surface area of trees

SURFACE CATEGORY





Orografia e uso del suolo inserita nel modello Envi-met – Stato di fatto
(Source: Project Dott. Agr. A. Di Paolo – Data Analysis Dott.ssa N. Nardino CNR-IBE BO)



Orografia e uso del suolo inserita nel modello Envi-met - Progetto
(Source: Project Dott. Agr. A. Di Paolo – Data Analysis Dott.ssa N. Nardino CNR-IBE BO)
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The results were as follows:

- Ground-level green surfaces (grass, shrubs, trees) are more 

effective than green roofs at reducing potential summer 

temperatures at street level due to the presence of trees. 

Traditional greenery therefore mitigates summer temperatures 

and improves outdoor thermal comfort. 

- Green roofs are more effective at reducing the cooling load of 

buildings. This is an important aspect because in very dense 

urban areas where it is not possible to create green spaces due 

to lack of space, the presence of green roofs has a positive 

effect on summer temperatures and therefore on thermal 

comfort. 

Source: ARPAE

Source: CNR-IBE BO



ALBERATURE presenti (S.d.F.) Quantità Unità di misura

Alberi a maturità 60 n

CO2 stoccata 77.172 kg

CO2 assimilata 10.288 kg/y

O3 abbattuto 8,56 kg/y

NO2 abbattuto 8,56 kg/y

SO2 abbattuto 9,66 kg/y

PM10 abbattute 9,6 kg/y

ALBERATURE da Progetto Quantità Unità di misura

Alberi a maturità 500 n

CO2 stoccata 776.500 kg

CO2 assimilata 89.100 kg/y

O3 abbattuto 75,5 kg/y

NO2 abbattuto 75,5 kg/y

SO2 abbattuto 72 kg/y

PM10 abbattute 66 kg/y

ENVIRONMENTAL BENEFIT ASSESSMENT

https://territorio.regione.emilia-romagna.it/qualita-urbana/sostenibilita/rebus





Some examples of Italian projects

Studio Andrea Di Paolo



Archivio Studio Pampa – Foto Ivano Zecchini, Filippo Piva

Some examples of Italian projects



Studio AG&P – Emanuele Bortolotti

Some examples of Italian projects



Studio Riccardo Rigolli

Some examples of Italian projects



Studio VS Associati - Giorgio Strappazzon

Some examples of Italian projects



Studio Paolo Pignataro

Some examples of Italian projects



Regenerating does not just mean creating residential and 

production buildings that allow for a higher quality of living and 

meet the aspirations of society, it also means adopting procedures 

and solutions that serve to truly improve the environment.

Ph: Studio Andrea Di Paolo; Archivio Studio Pampa, Foto Ivano Zecchini, Filippo Piva; Studio Paolo Pignataro; Studio Riccardo Rigolli; Studio VS Associati, Giorgio Strappazzon; Studio AG&P - Emanuele Bortolotti;





Andrea Di Paolo 

Agronomist

Thank you for your attention

Translation by John Freeman


