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PROBLEM STATEMENT

Green Infrastructures to mitigate flood risks in Urban and sub-urban 

areas and to improve the quality of rainwater discharges - GIFLUID

Professor Giuseppe Cirelli

Torrente Lavinaio (Aci Catena) Torrente Forcile (Catania)

Catania – 25th Oct 2021 Malta – 25th Nov 2021

The main causes of the significant increase of the

flow rates and runoff volumes in urban and sub-

urban areas are:

• the increase in rainfall intensity mainly due to

climate change;

• the increase in soil sealing due to the

urbanization [over the last 20 years the extent of

urbanized areas at European level has increased by an

average of 20% - ISPRA, 2020].

Traditional drainage networks, known as «grey infrastructures», show their failure to manage rainwater and

they would need to be adapted to the climate change and the increase of impervious surfaces .

“FIUMI come STRADE”

“STRADE come FIUMI”
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Soil consumption at national and regional level
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Percentage of annual total soil consumption at National level (2006-2021)

ISPRA (Istituto superiore per la protezione e la ricerca ambientale)

Annual total soil consumption in hectare at Regional level (2006-2021)

Annual total soil consumption (2021): 69.1 km2 19 hectares per day

2 square meteres per second
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Land Use (Corine Land Cover – 2000) Land Use (Corine Land Cover - 2018)Year 2000

The urbanized area of the 

Catania municipality and 

of  the urban belt towns 

north of Catania is about 

78.5 km2 equal to the 

35% of the total surface

Year 2018

The urbanized area of the 

Catania municipality and 

of  the urban belt towns 

north of Catania is about

88  km2 equal to the 40% 
of the total surface

Municipalities of Catania, Gravina di Catania, Tremestieri Etneo, S. 

Agata li Battiati, San Giovanni La Punta, San Gregorio , Aci Castello

In the period 2000-2018 there was an increase in the urbanized area of 12%



PROBLEM STATEMENT
Soil consumption impacts
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ISPRA (Istituto superiore per la protezione e la ricerca ambientale)

IMPERVIOUS SURFACE

RUNOFF VOULUMES

INFILTRATION CAPACITY



SUSTAINABLE STORMWATER 

MANAGEMENT
Green Infrastructures (GUIs) and 

Natural Water Retention Measures (NWRM)
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The NWRM are defined as “multi-functional measures that aim to protect and manage water
resources and address water-related challenges by restoring or maintaining ecosystems as well as
natural features and characteristics of water bodies using natural means and processes”.

Retainwater (runoffor riverflows) beyond the existing capacity of systems,
releasing it at a controlled rate, or infiltrating it to groundwater.

Use the retention capacity of soils and of aquatic ecosystems to provide
other environmental and well-being improvements, such as water quality,
biodiversity, amenity value or resilience and adaptation to climate change
impacts.

Are usually applied at relatively ‘small scale’, in comparison to the size of
the water catchment or territory in which they are implemented.

Emulate a natural process, although are not always ‘natural’ features them
selves (as clearly illustrated by green roofs).
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(Source: “EU policy document on Natural Water Retention Measures”, WG PoM, 2014)



SUSTAINABLE STORMWATER 

MANAGEMENT
Green Infrastructures (GUIs) and 

Natural Water Retention Measures (NWRM)
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The integration of GUIS (such as

rain gardens, green roofs, porous

pavements, etc.) with «grey

infrastructures» are innovative

technologies useful to manage the

runoff in urban and sub-urban

areas, according with the new

paradigm of Permeable City or

Sponge City.

(MASI, 2022) 



dicembre 2020



Schede tecniche di intervento per il miglioramento della qualità delle acque e per la riduzione dei deflussi in 

ambito urbano e periurbano mediante infrastrutture verdi 
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PROJECT OVERALL OBJECTIVE

Green 
Roofs

Porous 
Pavements

Rain 
Gardens

The project aims to develop and promote practical tools which integrate the

planning and design of Green Urban Infrastructures (GUIs) in critical urban

areas of Malta and Sicily in order to mitigate floods effects, to increase the

infiltration of rainwater also improving its quality.
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PROJECT RELEVANCE
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GIFLUID 

Positive impacts

Cross-border

cooperation

Policies and strategies of 

cohesion and development

Challenges and/or 

opportunities

Sicily and Malta share 

many common features



PROJECT SPECIFIC OBJECTIVES
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Results from implemented demonstration GUIs will be integrated in a GIS-based

model, which support the hydrological and hydraulic modelling with the integrated

use of specialized software, in order to assess the flood risks under different

scenario of GUIs application.

MASTERPLAN 

a guide tool for local and regional authorities in the implementation of the 

EU’s Floods Directive 2007/60/CE

to promote the integration  of 

GUIs with traditional solutions 

(grey infrastructures) for the 

mitigation of flood risks

to facilitate environmental, 

social and economic benefits

to increase population 

awareness levels of critical 

hydrological events and how 

these can be managed by 

adopting environmentally 

sustainable options



SURFACE COVERED 

BY PILOT MEASURES IN BOTH 

CROSS-BORDER TERRITORIES
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MALTA

SICILY

1000 m2 500 m2 500 m2 900 m2 900 m2 900 m2

catchment area included in the GIS-based flood model, in order to evaluate the reduction/mitigation of floods 

effects due to the implementation of GUIs in urban and sub-urban areas in Sicily and in Malta. 



WP 3 – THE USE OF POROUS PAVEMENT 

AND RAIN GARDEN TO PROMOTE 

HYDRAULIC BEST MANAGEMENT PRACTICES

Target urban areas in Sicily
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Installation of rain garden (400 m2) and porous pavement 

(900 m2) in Acicastello municipality

Installation of rain garden (500 m2) at the Department of Agriculture, 
Food and Environment – Di3A (University of Catania)



WP 3 – THE USE OF POROUS PAVEMENT 

AND RAIN GARDEN TO PROMOTE 

HYDRAULIC BEST MANAGEMENT PRACTICES

Target urban areas in Malta
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Installation of combined porous pavement (1000 m2) and rain garden (500 m2) 

at St Domenic Square in Rabat

• Catchment area = 54,000 m2

• CN-II = 80  (Discontinuous urban fabric)

• Time of concentration = 2 min – 4,5 min

• Square area = 2000 m2



WP 4 – THE ROLE OF GREEN ROOFS 

TO ATTENUATE STORMWATER RUNOFF AND 

TO MITIGATE ENVIRONMENTAL POLLUTION

Target urban areas in Sicily
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Installation of green roof (900 m2) at the Department of Agriculture, Food and Environment – Di3A (University of Catania)
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TO ATTENUATE STORMWATER RUNOFF AND 

TO MITIGATE ENVIRONMENTAL POLLUTION

Target urban areas in Malta
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• Extensive green roof depth =  5 cm – 12 cm

• Rainwater capacity = 8 - 10 L/m2 for every 2.5 cm

• Total rainwater collectable = 4 m3 - 11 m3

Installation of extensive green roof (500 m2) at Ghajn National Water 
Conservation Centre



WP 5 – REALIZATION OF MASTERPLANS OF THE 

PROPOSED GREEN TECHNOLOGIES IN 

TARGETED URBAN AREAS IN SICILY AND MALTA
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Catchments selected in Sicily to develop a GIS-based model to assess flood risk 

A hill between Acicastello and Aci Catena South part of Catania
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PROPOSED GREEN TECHNOLOGIES IN 

TARGETED URBAN AREAS IN SICILY AND MALTA
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Catchments selected in Malta to develop a GIS-based model to assess flood risk 



Thank you 
for your attention!

Contact details: Professor Giuseppe Cirelli

(giuseppe.cirelli@unict.it)

Contact details, Website and Social channel 

related to my project: 

info@gifluid.eu

www.gifluid.eu

Facebook: GiFluid (https://www.facebook.com/GiFluid)

Instagram: gi_fluid

(https://instagram.com/gi_fluid?igshid=YmMyMTA2M2Y)
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