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Land take monitoring in Italy

Artificialisation

▪ Soil sealing

▪ Soil removal

▪ Other

Settlement areas

• Urban land use

• Urban-Rural continuum

• Urban ecosystems (DEGURBA)

• Planned land use (Regions)



Land Take Monitoring in Italy

DEFINIZIONE
Maschere

raster SC

Sentinel 2 changes

Sentinel 1 changes

Sentinel 1 + Sentinel 2

Data sources: 

Sentinel-1 

Sentinel-2

VHR Images (1,5 m)

Ortophotos (0,2 m)

Nearly 60 photointerpreters
in ISPRA and 21 Regional
Agencies that, between
January and February every
year, map the changes of 
the previous year



Land Take Monitoring in Italy
(artificialisation)

IT: Reversible land take
~ 

EU: soil removal

IT: Permanent land take 
~

EU: soil sealing

A change from non-artificial land cover 
to artificial land cover due to new 
“Artificial surfaces and constructions” ->
All surfaces where natural landscape has 
been changed by or is under influence of 
human construction activities by 
replacing natural surfaces with artificial 
2D/3D constructions or abiotic artificial 
materials. Artificial parts of urban and 
rural areas, where mankind has built 
settlement infrastructures. 
It includes sealed areas (buildings, other 
constructions and sealed flat surfaces) 
and non-sealed areas* (artificial but 
unsealed). Urban green and natural 
surfaces are excluded.
(EEA, 2021, Explanatory Documentation of the EAGLE 
Concept)

* EAGLE LCC-1_1_2 Non-
Sealed Artificial Surfaces



Italian National Land Take map (artificialisation) 

Artificialisation refers to the portion of land
covered by sealed and other artificial surfaces.
The map produced by ISPRA-SNPA describes
these surfaces in 14 thematic classes: 8 sealed
surfaces (permanent land take) and 6 other
artificial not sealed surfaces (reversible land
take). Other 5 classes monitor other types of
land cover that do not result in land take (other
artifcialised surfaces).

Land take is defined as the change over a given
period from non-artificial cover (non-consumed
land) to artificial cover (consumed land),
distinguishing between permanent land take
(due to the presence of permanent artificial
cover resulting in soil sealing) and reversible land
take (due to the presence of reversible artificial
cover with removal of the soil or loss of its
functions).

Produced annually through photo interpretation carried out by the National System for Environmental Protection, coordinated by the Institute for Environmental

Protection and Research.



The classification system adopted in ITALY
DIRECTIVE (EU) 2025/2360 OF THE EUROPEAN PARLIAMENT AND OF THE 
COUNCIL of 12 November 2025

‘sealed soil’: soil that underwent soil 
sealing - covering of soil with completely 
or partially impermeable material
(Buildings, roads, train tracks, paved 
areas, waste disposal and dumping 
grounds…)

‘soil removal’: temporary or long-term 
total or partial removal of soil in an area
(construction sites, open-pit mining and 
quarrying…)

‘other soil artificialisation’: soil that 
does not fall under the definition of 
sealed soil and soil removal
(intentional stabilisation and compaction of soil, 
modification of layers of soil or subsoil with the 
inclusion of artificial materials or the partial covering 
of soil with composite materials...)

“Concerning renewable energies, Member States can qualify the soil as sealed, removed or neither sealed nor removed, depending on the type of 
construction: solar parks could either be considered as soil sealing or not, depending on what is done with the soil at their base…..”

1. LAND TAKE (SOIL ARTIFICIALISATION)

11 – Soil Sealing

111. Buildings

112. Paved roads

113. Railways

114. Airport installations (including their associated access infrastructures)

115. Sea port installations

116. Other non-build up/paved areas (squares, parking lots, sports fields, concrete or asphalt surfaces, etc.)

117. Permanent paved greenhouses

118. Dump sites

12 - Soil Removal

121. Unpaved roads

122. Construction sites and other clayey areas 

123. Not-renaturalized extractive areas

124. Groundwater extractive areas

125. Ground mounted photovoltaic fields

126. Other artificial coverage not connected to agricoltural activities (if removed, the initial condition of soil is retored)

OTHER ARTIFICIALISATION

201. Artificial water bodies

202. Permeable interlocking areas between road interchanges and traffic circles

203. Unpaved greenhouses

204. Bridges on non-artificial ground

205. Low-density photovoltaic fields

‘artificialisation’: durable alteration of the soil 
components and soil characteristics, resulting in a loss of 
the capacity of soils to provide ecosystem services



2023 2024

Cittadella (PD) - ITALY

Soil Sealing



CORINE Land Cover Plus Backbone

Class 1 “Sealed” includes all
impervious and sealed surfaces,
such as buildings, structures, any
type of flat surface covered with
artificial impervious materials.
Vegetated rooftops and solar
parks are also included.



HRL Imperviousness
HRL Imperviousness focuses on 
impervious areas that are 
characterized by the substitution 
of the original (semi-) natural 
cover or water surface with an 
artificial, often impervious cover.

There is agreement between 
Imperviousness Density (IMD) 
and CLCplus BB class 1. 

Other non-vegetated land 
covers, such as non-sealed 
artificial or bare surfaces of 
natural origin are currently not 
covered within HRL 
Imperviousness.



Soil Removal



Italian National Land Take map (other artificial not sealed surfaces)

Artificialisation refers to the portion of land
covered by sealed and other artificial surfaces.
The map produced by ISPRA-SNPA describes
these surfaces in 14 thematic classes: 8 sealed
surfaces (permanent land take) and 6 other
artificial not sealed surfaces (reversible land
take). Other 5 classes monitor other types of
land cover that do not result in land take (other
artifcialised surfaces).

Land take is defined as the change over a given
period from non-artificial cover (non-consumed
land) to artificial cover (consumed land),
distinguishing between permanent land take
(due to the presence of permanent artificial
cover resulting in soil sealing) and reversible land
take (due to the presence of reversible artificial
cover with removal of the soil or loss of its
functions).



CORINE Land Cover Plus Backbone

Unsealed artificial surfaces are included in the class “Non-and sparsely vegetated” but it is not possible
to distinguish natural abiotic surfaces from areas where the surface layer of soil has been removed or
other types of artificialization have occurred.

Quarries and mines Construction sites Riverbed Bare rock



Land Take in Italy: Copernicus vs Italian National data

Status
Changes

2018 - 2021 2021 - 2023

Layers [ha] [%] [ha] [%*] [ha] [%*]

CORINE land Cover Plus 
Backbone (2023) (Sealed)

1 690 489
(**)

5,57 15 044 +0,91 28 577 +1,71

Imperviousness (2021)
(Sealed)

1 915 745
(***)

6,28 51 098
(****)

- - -

Italian National Land 
Consumption map (2023) 
– Sealed
– Removed

2 149 610 7,14

6,56

0,61

21 480 + 1,01 15 292 +0,71

(*) Percentage increase calculated with respect to the artificial land in the starting year

(**) Calculated considering every pixel with values >50 as sealed

(***) Calculated considering every pixel with values >0 as sealed

(****) The data refers only to the “New cover” class of the IMCC layer



Land Take in Italy: Copernicus vs Italian National data
Example of change identified by all three layers

2018

2021

2023

CLC Plus Backbone IMCC IT

111

122

111

116

122

1 1

1

2018-2021 2018-2021 2018-2021

2021-2023 2021-2023

Removal

Sealing
111 Buildings, Structures, 116 Other 
impervious paved area not built up, 
122 Construction sites



Land Take in Italy: Copernicus vs Italian National data

2018

2021

CLC Plus Backbone IMCC IT

112

New road infrastructure

Example of change mapped by IT and only in minimum part by Copernicus

11

2018-2021 2018-2021 2018-2021

112 Paved roads



Land Take in Italy: Copernicus vs Italian National data

2018

2021

CLC Plus Backbone IMCC IT

New solar park

Example of change mapped by IT and only partially by Copernicus data

125

1

1

2018-2021 2018-2021 2018-2021

1: Consumed land; 125: solar parks



Land Take in Italy: Copernicus vs Italian National data

2018

2021

CLC Plus Backbone

IMCC 

Examples of false changes on natural soils

IT 

2018-2021

2018-2021

2018-2021



Land Take in Italy: Copernicus vs Italian National data

2018

2021

CLC Plus Backbone IMCC IT

2

Example of restoration mapped only by the IT

map

1

2018-2021 2018-2021 2018-2021

2: natural



Land take (artificialisation) in Italy (2006-2024)
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Consumo di suolo permanente Consumo di suolo reversibile

Ripristino Consumo di suolo netto

Land take (artificialisation) in Italy (2016-2024)

Permanent Land Take

Desealing - reconstruction

Reversible Land Take

Net Land Take



Settlement areas monitoring 
in Italy

▪ Urban land use (e.g. CLC class 1)

▪ Urban-Rural continuum

▪ Urban ecosystems (DEGURBA)

▪ Planned land use (useful for land take 
mitigation mesaures)

URBAN-RURAL CONTINUUM 2021



Urban soils artificialisation (cfr. Nature Restoration Regulation)
Construction of a new supermarket and parking lot in the urban area of the 

municipality of Livorno
Construction of a new skating rink in the urban area of the municipality of 

Montesilvano, in an area with medium flood risk.

Urban

Suburban

Industrial

Rural

+552
ha

+1 717
ha

+4 789
ha

+1 277
ha

Land Take (hectares per year) in 2024 in Italy

Densification



Optional Indicators in Italy:
Land taken for logistic hubs

2023 - 2024

+423 
ha +60

km²

2006 - 2024



Optional Indicators in Italy: Land taken for solar panels

+1 702
ha

+132
ha

New ground-mounted photovoltaic systems covering an

area of approximately 21 hectares in the municipality of

Manzano (UD)

New ground-mounted photovoltaic systems covering

an area of approximately 17 hectares in the

municipality of Sarmato (PC)

0

500

1.000

1.500

2.000

Impianti fotovoltaici a
terra a bassa densità
[ha]

Consumo di suolo per
impianti fotovoltaici a
terra [ha]

Low density
solar parks

High density
solar parks



Land taken for data center in Italy

Vellezzo Bellini (Pavia) 6 hectares. 2021 - 2024

+37ha

2023 - 2024



Land taken for winter olympic games in Italy
Map of the key municipalities involved in the Olympic Games interventions and the precise

location of the planned works

Geographic distribution of changes

Area Dolomitica - Bolzano 15%

Area Dolomitica - Trento 32%

Area Dolomitica - Veneto 22%

Lombardia 31%

+24
ha

+35
ha

2022 - 2023

2023 - 2024

The state of the area before the intervention and, below, the corresponding construction site

area, equal to approximately 5 hectares of surface area.



Optional Indicators: Land Fragmentation in Italy

Differences between 2006 and 2024

-2 332
km²

Very low Low Medium High Very high

-1 136
km²

-981
km²

919
km²

3 530
km²

Percentage composition of regional territories with respect to the five fragmentation classes
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100%

Effective mesh-density Index (Seff)

Source: ISPRA-SNPA 2025



Surface Urban Heat Island 
Difference in average 
summer daytime land 
surface  temperature

Urban-rural

National Average

+7,3
°C

Population exposed
to temperatures

> 40°C

95%*

Up to

-2,2 °C

Between wooded and 
non-wooded areas in 

urban areas

National Average for Urban Areas

27,6
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Source: ISPRA-SNPA 2025



Loss of Ecosystem Services in Italy

9 624 730 379 €
Ecosystem services loss (€ 

per year) due to new land take 
(artificialisation) between 2006 

and 2024

Ecosystem Services (Flow)
Minimun
(€/year)

Average
(€/year)

Maximum 
(€/year)

Carbon storage and 
sequestration

-51 587 -161 995 -272 401

Habitat quality -3 103 783 -3 103 783 -3 103 783

Crop production -23 482 015 -23 482 015 -23 482 015

Timber production -6 911 945 -6 911 945 -6 911 945

Pollination -1 484 498 -1 733 293 -1 982 089

Local climate regulation -728 607 -1 821 518 -2 914 429

Particulate matter and 
ozone removal

-321 536 -649 238 -976 938

Water availability -468 424 -5 855 287 -11 242 151

Regulation of the 
hydrological cycle

-463 875 158 -502 222 170 -540 569 183

Purifying water from 
contaminants

-70 863 -10 143 317 -20 215 769

Total -500 498 415 -556 084 558 -611 670 702

Source: ISPRA-SNPA 2025



Planned land use and Regional Laws for Land Take Mitigation in Italy



National network for land take 
monitoring and sustainable use of 
soil in Italy

(with national and regional
representatives)

Statement of principles on sustainable
use of soil (2021)



National Fund for Depaving Projects (160 million €)



2022 Parking 2023 Urban green

Piazzale Boschetti (Padova) 

~ 4 500 m2



Nature Restoration Regulation for Urban Ecosystems

Pollinating insects

Forest ecosystems

Agricultural ecosystems

Marine ecosystems

River ecosystems

SPECIFIC TARGETS
No net loss of green urban space and tree cover by 2030,
and a steady increase in their total area from 2050

Article 8: Restoration of urban ecosystems

Article 14: Preparation of the national restoration plan

Article 3: Definitions

Local Administrative Units (LAU - Regulation EC 1059/2003 ) 
classified as city, town or suburbs

Sub-municipal areas classified as city, town or suburbs

According to the Eurostat classification system DEGURBA

URBAN ECOSYSTEMS

Using data available at national level or from the European 
Copernicus programme



2 763 
municipalities

involved

Net Land Take in Tree 
Cover Areas

595
ha

Net Land Take in Green 
Areas

~

4 000
ha

Net Land Take per year
(2024)

+5 377 
ha

Nature Restoration Regulation for Urban Ecosystems

Source: 

ISPRA-

SNPA 2025



www.isprambiente.gov.it/it

Thank you

michele.munafo@isprambiente.it


	Diapositiva 1: FROM LAND TAKE MONITORING TO LAND TAKE MITIGATION
	Diapositiva 2: Land take monitoring in Italy
	Diapositiva 3: Land Take Monitoring in Italy 
	Diapositiva 4: Land Take Monitoring in Italy  (artificialisation)
	Diapositiva 5: Italian National Land Take map (artificialisation) 
	Diapositiva 6
	Diapositiva 7
	Diapositiva 8: CORINE Land Cover Plus Backbone
	Diapositiva 9: HRL Imperviousness
	Diapositiva 10
	Diapositiva 11: Italian National Land Take map (other artificial not sealed surfaces)
	Diapositiva 12: CORINE Land Cover Plus Backbone
	Diapositiva 13: Land Take in Italy: Copernicus vs Italian National data
	Diapositiva 14: Land Take in Italy: Copernicus vs Italian National data
	Diapositiva 15: Land Take in Italy: Copernicus vs Italian National data
	Diapositiva 16: Land Take in Italy: Copernicus vs Italian National data
	Diapositiva 17: Land Take in Italy: Copernicus vs Italian National data
	Diapositiva 18: Land Take in Italy: Copernicus vs Italian National data
	Diapositiva 19: Land take (artificialisation) in Italy (2006-2024)
	Diapositiva 20: Land take (artificialisation) in Italy (2016-2024)
	Diapositiva 21: Settlement areas monitoring  in Italy 
	Diapositiva 22: Urban soils artificialisation (cfr. Nature Restoration Regulation)
	Diapositiva 23: Optional Indicators in Italy: Land taken for logistic hubs
	Diapositiva 24: Optional Indicators in Italy: Land taken for solar panels
	Diapositiva 25: Land taken for data center in Italy 
	Diapositiva 26: Land taken for winter olympic games in Italy
	Diapositiva 27: Optional Indicators: Land Fragmentation in Italy
	Diapositiva 28: Surface Urban Heat Island 
	Diapositiva 29: Loss of Ecosystem Services in Italy
	Diapositiva 30: Planned land use and Regional Laws for Land Take Mitigation in Italy
	Diapositiva 31
	Diapositiva 32
	Diapositiva 33
	Diapositiva 34: Nature Restoration Regulation for Urban Ecosystems
	Diapositiva 35: Nature Restoration Regulation for Urban Ecosystems
	Diapositiva 36: Thank you     michele.munafo@isprambiente.it

