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Abstract: Nowadays, anthropic pressures are continuously transforming the landscape mosaic,
leading to issues related to habitat fragmentation and the loss of ecosystem functions. In this study,
a landscape-change analysis over the 1990–2018 timeframe of the case study area of Metropolitan
City of Naples (MCN) (southern Italy) was performed to evaluate trends, causes, and results of the
landscape transformations. We preliminary performed a spatial–temporal fragmentation-expansion
analysis in the MCN through the landscape expansion index (LEI), and subsequently determined the
impacts on the eco-mosaic. The multitemporal analysis (1990–2018) highlighted an urban expansion
in the MCN. The LEI analysis depicted a dual tendency in the increased fragmenting of the MCN’s
eco-mosaic. The urban landscape has compacted in the hollow areas, and in the meantime there
has been a sprawling expansion of the urban fabric. The most impacted land-use category was
“Agricultural areas”, of which 57.42 km2 have been lost in 28 years, with negative impacts on
ecological connectivity. Finally, we investigated the relationship between the increase and type of
landscape fragmentation and the demographic flows over time. We found that the areas affected by
demographic growth were the same ones characterized by an edge expansion of the urban patterns.
Conversely, where there has been a demographic decrease, an infilling behavior of urban fabric
has been noted. This study highlights a possible correlation between the expansion type of the
urban fabric and the demographic flows in a region as a main driver. The outcome of 30-year
transformations is the actual ecological network in which Core Areas, Buffer Zones, and Primary
Connections covered 35.3%, 11.1%, and 39.6%, respectively, of the total surface of the MCN, covering
an overall area of 1008.4 km2 .
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Several fast processes reducing resources and biodiversity of the ecosphere have
characterized the last decades, and also have led to cultural-diversity erosion, defined
as the loss of knowledge and identity resulting from the combination of historical and
ongoing environmental/land-use processes [1,2]. The rhythms of human-related processes,
which are moving progressively further from ecosystem scale and the land-use conversion,
are continuously transforming the eco-mosaic with broader implications regarding the
habitat fragmentation and loss of ecosystem functions [3]. Furthermore, fragmentation
impacts are likely to be exacerbated by the effects of climate change, since the resilience
of habitats is reduced [4]. In this context, new scientific knowledge is required to analyze
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landscape changes and predict future scenarios that may have key roles in the development
of sustainable land-management strategies and landscape preservation.
Structure, functioning, and changes are the main features identifying landscape mosaics [5,6], and the pattern analysis represents an important tool to understand dynamism in
the eco-mosaic systems [7,8]. Landscape mosaic configuration and the dynamic change processes of patterns through time have been important in studying landscape ecology [7,9–11].
Over time, transformations, occurring in patterns, change the configuration of landscape
mosaic, and result in different conformations of ecological networks with different and
specific features [6,12].
In the Anthropocene, main forces rearranging and shaping landscape patterns consist
of social, environmental, economic, and institutional impulses [6,13,14], identifiable with
the urbanization process [15–20].
The urbanization process triggers the gradual transformations of natural ecosystems
into seminatural and semiartificial ecosystems, until they become artificial ecosystems,
with consequent loss of functionality in the ecological network [18,19,21]. The provision
of ecosystem services, functionality, permeability to species flow, and the healthiness
of ecological processes are also influenced by the eco-mosaic and ecological-network
fragmentation as a result of natural disturbances and/or human activities [6,18,22,23].
The main changes in the ecological network include isolation of natural patches, with
subsequent increasing edge effects, and decline in patch size with loss of habitats [6,24].
Rapid and uncontrolled urbanization may also cause socioeconomic problems like rural
economic stability and lifestyle loss, as well as continuous expansion into agricultural and
natural areas [19,25,26].
Seto et al. [27] predicted that, if urban expansion trends continue at the current rate,
by 2030 urban land cover will increase to about three times with respect to the global urban
area of 2000, with considerable loss of habitats. Their global-scale forecast analyses also
suggested that Africa and Europe are expected to have the highest percentages of Alliance
for Zero Extinction (AZE) species to be impacted by urban expansion.
As concerns the Italian context, the Metropolitan City of Naples (MCN) records the
highest population density. In last two decades, the urban growth in the MCN caused the
creation of a continuous urban pattern where undifferentiated suburbs suffer from both
socioeconomic and environmental disorders [28]. Given this background, in this study, the
MCN was chosen as the research area to investigate the extent to which the environmental
eco-mosaic has been influenced by landscape changes over time and related to demographic
modeling. The aims of this study were: (i) the spatial and temporal (1990–2018) evaluation
of fragmenting expansion in the MCN’s eco-mosaic; (ii) the determination of occurred
impacts on the landscape and ecological mosaic due to fragmentation in the last three
decades; (iii) the identification of the ecological network in the MCN as a result of long-term
changes; and (iv) the evaluation of the relationship between the increase in fragmenting
and the demographic flows over time.
2. Methods
2.1. Study Area
The study area was the Metropolitan City of Naples (MCN), which is located in
southern Italy (Figure 1). It is composed of 92 municipalities, extending over 1173.30 km2
with a resident population of 3,084,890 inhabitants. These features make the MCN the first
urban district in Italy for inhabitant density [28,29]. In fact, 53.17% of the entire Campania
regional population resides in its territory, with a population density of approximately
2.629 inhabitants/km2 [30]. Despite the strong anthropic pressure, an extraordinary variety
of valuable landscape persists in the MCN [28,29]. This area has a great intrinsic value,
due to the complexity of territorial patches, the presence of valuable landscapes, and
many economic, cultural, and geo-environmental resources [28,31,32]. Among the main
natural elements characterizing the MCN landscape are the volcanic complex of Mount
Somma-Vesuvius, the volcanic area of Phlegrean Fields, and the plain that extends into
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Figure 1. Study-area map: the Metropolitan City of Naples (MCN), located in Southern Italy.
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2.2. Data
as in the cases of Pompei, Herculaneum, Torre Annunziata, and Portici.
Available data used in this study were obtained starting with the Corine Land Cover
(CLC)
1990 [34] and 2018 [35] raster maps, the Carta della Natura della Regione Campania
2.2.
Data
2018 (scale 1: 25,000) [36], and Tree Cover Density 2018 [37]. The fragmentation map, the
Available data used in this study were obtained starting with the Corine Land Cover
subsequent spatial analyzes, and the ecological network map were carried out with the
(CLC) 1990 [34] and 2018 [35] raster maps, the Carta della Natura della Regione Campania
open-source software Quantum GIS [38].
2018 (scale 1: 25,000) [36], and Tree Cover Density 2018 [37]. The fragmentation map, the
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spatial analyzes, and the ecological network map were carried out with the
2.3. Spatial Analysis
open-source software Quantum GIS [38].
Characterizing a landscape, assessing the ecological connections, and quantifying the
structural changes over time has become possible with the implementation of geographic
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an analysis of the landscape mosaic and compositional changes over time (1990–2018) [6]
using differences in land cover as input data. Polygons referring to CLC artificial categories
(“1. Artificial Surfaces”—except “1.4.1 Green urban areas”), or otherwise not referring to
natural and seminatural ones (“1.4.1 Green urban areas”; “2. Agricultural areas”; “3. Forest
and seminatural areas”; “4. Wetlands”; “5. Water bodies”), were selected for fragmenting
in the two considered years (1990 and 2018). The landscape expansion index (LEI) was
calculated using the new patches generated by the landscape-changes analysis [7,41]. The
LEI determination was carried out by creating a vector file and a buffer of 10 m around each
new artificial patch. Following the methodology described by Liu et al. [7], a value between
0 and 100 was assigned to each patch, in order to evaluate the urban-expansion type that
occurred in the last 28 years in the MCN. The LEI calculation was performed by creating
a buffer around the polygons generated by the multitemporal fragmentation analysis,
and considered the relationship between the buffer overlap areas and the pre-existing
fragmenting patches, as in the following Equation (1) [7]:
LEI = 100∗

Ao
Ao + Av

(1)

where Ao is the overlapping area between the buffer and the pre-existing patch, and Av
is the area of the buffer that does not overlap with any patch. Three types of expansion
were highlighted based on the value of the LEI: infilling (100 ≥ LEI > 50), edge expansion
(50 ≥ LEI > 0), and outlying (LEI = 0) [6,7,41]. Once the value of the LEI was determined,
the mean expansion index (MEI) and area-weighted mean expansion index (AWMEI) were
calculated to improve the urban-expansion analysis. The MEI was obtained by averaging
the LEI of all patches, and the AWMEI was computed simply as an area-weighted mean, as
described in Liu et al. [7].
2.4. Impacts on the Eco-Mosaic
The impact of urban expansion on the eco-mosaic was assessed considering land-use
changes from natural and seminatural to urban uses over time (refer to Section 2.3). The
new fragmenting patches (refer to Section 2.3) were employed to study which land uses
have been degraded, by overlapping them and the Corine Land Cover 1990 map. The
overlapping areas were subsequently clipped to depict the eroded features over the course
of 28 years in the MCN’s eco-mosaic.
2.5. Ecological Network
Recent works of landscape analysis and planning concerning Italian districts were
taken as references in the MCN’s ecological-network assessment [6,29]. The 2018 ecological network was intended as a product of the action of the fragmenting occurred from
1990 to 2018.
A division of the study area into zones, distinct by level and naturalness value (which
were assumed to be ecologically permeable [42]), was carried out [6,18,29] until Core Areas,
Buffer Zones, and Primary Connections were identified [6,29]. Core Areas were identified
by taking into account the Site of Community Interest (SIC) and Special Protection Areas
(SPA) defined by the Council Directive 2006/105/Ec [43]. The polygons belonging to the
“Official List of Protected Natural Areas” (EUAP), a list created and periodically updated
by the Ministry of the Environment, and the protection of the territory and the sea [29]
were added to the Core Areas. Polygons depicted in the Carta della Natura 2018 [36],
having a value for “ecological_value” from “very high” to “very low”, which intercept the
Core Areas and expand outside of them, were chosen for the Buffer Zones representation.
Primary Connections were identified through the patches present in the Carta della Natura
2018, which consisted of complex and extensive agricultural systems, and through the Tree
Cover Density 2018. In this way, the areas useful for the mobility of the species and genetic
flows were identified [6,29].
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2.6. Demographic Flows and Fragmentation Trend over Time
The population density data [30] was used to identify the resident flows in the MCN
municipalities over the time interval considered. Population density in 1990 and 2018
were registered for each MCN municipality, and weighted with the resident populations
in 1990 and 2018 [30] in order to obtain a nondimensional index. The two indices were
compared by subtracting the oldest data from the most recent, and the resulting value
was attributed to each municipality. Positive values indicated an increase in the resident
population from 1990 to 2018, while negative values indicated the opposite. The data
obtained were compared by superimposing the patches of increased fragmentation in the
GIS environment.
3. Results
3.1. Multitemporal Analysis of MCN Landscape Transformations, 1990–2018
The comparison between the levels of the MCN’s eco-mosaic fragmentation, due to
the expansion of the fragmenting areas at the expense of natural and seminatural patches
in the two extremes of the time interval considered (1990–2018), allowed us to spatially
analyze the diachronic development of the MCN.
In Figure 2, the evolution of fragmentation in the investigated timeline is shown. The
resulting fragmenting in 2018 is represented with a black layer, while the 1990 fragmenting
is depicted with grey-colored shapes (Figure 2). The two layers have been overlapped
to highlight the differences that occurred in the 28 years (Figure 2). The resulting image
shows the increase of fragmenting, represented by the black polygons that are not common
and overlapped by the grey ones (Figure 2).
The comparison shows that 196 new patches were added in 2018, contributing to
an increase in the fragmentation of the eco-mosaic (Figure 2), for a total of 59.5 km2
(5.07% of the MCN’s surface). The average annual fragmenting area increase in the MCN
in the considered time period was, on average, 2.1 km2 /year (about 0.17%).
For each of the identified patches, the value of the LEI was calculated [6,7,41] to
evaluate the type of expansion that took place over the time considered. The result of the
spatial analysis made it possible to divide the added 196 polygons into three categories
based on the LEI index: outlying, infilling, and edge-expansion calculated [6,7,41]. The
result of the attribution of the expansion categories has been mapped in Figure 3 using
three different colors to indicate the patches pertaining to each of the aforementioned
categories. For each type of expansion, the relative areas and the percentage on the total
area of increased fragmentation at the end of 2018 have been reported (Table 1). The
percentages of the total number of new polygons were calculated in relation to the number
of patches of each category (Table 1).
From the calculation of the additional MEI and AWMEI indices [7], it appeared that
the mean expansion index was 43.3 and area-weighted mean expansion index was 42.6.
3.2. Impacts on the Eco-Mosaic
Figure 4 shows the result of the vector Corine Land Cover 1990 overlap and cut,
with the polygons representing the fragmenting increase, from the spatial analysis. This
methodology made it possible to preserve information relating to the use of the land
prior to the fragmentation expansion [34]. The Corine Land Cover provides a three-level
categorization of soil usage with increasing detail [34,35]. The differences in the first level of
classification have been represented in the map using different colors (Figure 4A), and the
third-level differences have been highlighted in Figure 4B. To facilitate the understanding
of Figure 4, a summary table of the data relating to the land-use categories that have been
most affected over time has been created (Table 2). The results of the overlap between
the map showing fragmenting over time (Figure 3) and the Corine Land Cover 1990 [34]
have been summarized to highlight the eroded areas (km2 and in percentage) for each
category of land use, both at the first level and in the detail of the third-level Corine Land
Cover (Table 2).

Land 2021,
10, 485
Land
Land2021,
2021,10,
10,485
485

615
of 15
66ofof
15

Figure 2. Fragmenting of the Metropolitan City of Naples (MCN)’s eco-mosaic in 1990 (grey layer) and 2018 (black
Figure
2. Fragmenting
of the
City
of Naples
(MCN)’s
inthat
1990
(grey
layer)
and
2018
(black
layer).
Figure
2.The
Fragmenting
of the
Metropolitan
of Naples
eco-mosaic
in 1990
(grey
layer)
2018
(black
layer).
layer).
overlap between
theMetropolitan
two layersCity
highlights
the(MCN)’s
increase
in eco-mosaic
fragmenting
occurred
inand
the
last
three
decades
The
overlap
between
the
two
layers
highlights
the
increase
in
fragmenting
that
occurred
in
the
last
three
decades
(black
The
overlap
between
the
two
layers
highlights
the
increase
in
fragmenting
that
occurred
in
the
last
three
decades
(black
(black polygons).
polygons).
polygons).

Figure
Spatial
occurrence
outlying,
edge-expansion,
and
infilling
types
fragmenting
expansion
over
the
1990–2018
Figure
3.
Spatial
occurrence
of
outlying,
edge-expansion,
and
infilling
types
of
fragmenting
expansion
over
the
1990–2018
Figure
3.3.Spatial
occurrence
ofofoutlying,
edge-expansion,
and
infilling
types
ofoffragmenting
expansion
over
the
1990–2018
timeframe
in
the
Metropolitan
City
of
Naples
(MCN),
southern
Italy.
timeframe
in
the
Metropolitan
City
of
Naples
(MCN),
southern
Italy.
timeframe in the Metropolitan City of Naples (MCN), southern Italy.

Land 2021, 10, 485

7 of 15

Table 1. Patterns of outlying, edge-expansion, and infilling over the 1990–2018 timeframe in Metropolitan City on Naples
(MCN), Southern Italy.
.

Outlying
Edge-expansion
Infilling
total

AREA

PATCHES

km2

Fragmentation Area Increase (% in the
1990–2018 Period)

Number

Number of New Fragmenting Patches
(% in the 1990–2018 Period)

3.5
31.9
24.1
59.5

5.9
53.6
40.5
100.0

20
97
79
196

10.2
49.5
40.3
100.0

The category of land use that has suffered the most from the impact of fragmenting
expansion is “2. Agricultural areas”, of which 57.42 km2 have been lost over time, corresponding to 96.42% of the total areas that shifted to non-natural (refer to Section 2.3) land
use (Table 2, Figure 4). In descending order, we found the categories “Forest and seminatural areas” (1.44 km2 ), “Artificial surfaces” (0.68 km2 ), and “Water bodies” (0.01 km2 )
(Table 2). The clear prevalence of agricultural areas is evident from the dominance of the
yellow color used to describe them in Figure 4.
Inside the agricultural areas, the most affected category was “2.4.2 Complex cultivation
patterns”, of which 36.35 km2 have been lost in three decades (Table 2). Another important
area loss was registered for “2.1.1 Nonirrigated arable land”, for which a decrease of
12.18 km2 was highlighted (Table 2).
Table 2. Eroded area in km2 and in percentage of total fragmentation for each category of land use, for both the first- and
third-level Corine Land Cover 1990.
Corine Land
Cover (1st Level)

km2

% of Total
Fragmentation

1. Artificial
surfaces

0.68

1.15

2. Agricultural
areas

3. Forest and
seminatural areas

5. Water bodies
Total

57.42

1.44

0.01
59.55

96.42

2.41

0.02
100.00

km2

% of Total
Fragmentation

1.4.1 Green urban areas

0.68

1.15

2.1.1 Nonirrigated arable land

12.18

20.46

2.2.2 Fruit trees and berry plantations

5.42

9.11

Corine Land Cover (3rd Level)

2.3.1 Pastures

1.23

2.07

2.4.1 Annual crops associated with permanent crops

0.02

0.04

2.4.2 Complex cultivation patterns

36.35

61.03

2.4.3 Land principally occupied by agriculture. with
significant areas of natural vegetation

2.21

3.72

3.1.1 Broad-leaved forest

0.24

0.40

3.1.2 Coniferous forest

0.11

0.18

3.1.3 Mixed forest

0.28

0.46

3.2.3 Sclerophyllous vegetation

0.37

0.61

3.2.4 Transitional woodland/shrub

0.45

0.75

3.3.3 Sparsely vegetated areas

0.00

0.00

5.1.2 Water bodies

0.00

0.00

5.2.3 Sea and ocean

0.01

0.01

59.55

100.00
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Figure 4. Impact of fragmentation on the MCN’s eco-mosaic over time (1990–2018). (A) The first level of Corine Land
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3.3. Ecological Network of the MCN
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fragmentation (Figure 4) highlighted a correlation between the type of fragmentation that
occurred and the population dynamics. From the cartography (Figure 6), it can be deduced that most of the areas affected by an “infilling” fragmentation fell in municipalities
that were subject to a decrease in population density between 1990 and 2018. On the other
hand, the municipalities in which an increasing trend for population density over time
10 of 15
was measured showed a greater presence of “edge-expansion” areas (Figure 6). The development of new “outlying” typology also occurred more frequently in the municipalities where the population density grew over time (Figure 6).

Figure 6. Map showing the demographic variation and type of landscape-fragmentation trend over time (1990–2018) in
the MCN.
Figure 6. Map showing the demographic variation and type of landscape-fragmentation trend over time (1990–2018) in
the MCN.
4. Discussion

The cumulative effects of landscape changes over longer time periods are difficult to
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3). The LEI, MEI
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indices
were calculated for the analysis of urban expansion and the consequent fragmentation
of the landscape. The LEI and its variants can be used to identify the types of expansion
of a given landscape and to describe the modification process over time between two
temporal points [6,7,41]. LEI analysis allows the exploration of the percentage of patches
for each expansion type [6,7,41]. The “edge-expansion” type represented the most frequent
fragmentation expansion type in the MCN, both for area and number of patches (53.6%
and 49.5%, respectively—Table 1). The “infilling” category showed and area increase
percentage of 40.5% and an increase percentage for number of patches of 40.3% (Table 1).
The least represented category was “outlying”, the development of new fragmenting cores
external to the pre-existing urban fabric, for which an increase of 5.9% for the area and
10.2% of the number of new patches added were recorded (Table 1). This spatial distribution of expansion categories showed a dual tendency in the increased fragmentation of the
MCN’s eco-mosaic [7]. The urban landscape has compacted in the empty areas that have
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been filled over time by the “infilling” areas, and in the meantime, we have witnessed a
sprawling expansion that has led to a widening of the borders by projecting the offshoots
of the ecologically impermeable areas out of the urban landscape (Figures 3 and 4). This
expansion trend was particularly evident in the case of the island of Ischia, where the
urban development has increased considerably to cover the eastern areas of the island
almost entirely (Figures 1–3) [44]. The values obtained for the indices derived from the
LEI (MEI and AWMEI) were 43.3 and 42.6, respectively. Values of these two indices above
50.0 indicate an average trend toward urban compaction [7]; however, since our results
were below the threshold of 50.0, the main trend toward expansion of the boundaries of
urban areas was confirmed [7].
The eco-mosaic fragmentation and the related increase in urbanization have, as their
first repercussions, the consumption of land, which changes its intended use and its ecological properties irreversibly [28,45–48]. The multitemporal analysis using the Corine
Land Cover allowed us to verify which land uses were most affected by urban expansion
in 28 years (Figure 4). Therefore, we found that almost all of the increase in fragmentation affected soils intended for agricultural use (Figure 4, Table 2). From 1990 to 2018,
about 57.42 km2 of agricultural land were consumed, of which 36.35 km2 belonged to
the “Complex Cultivation Patterns” category (Table 2). This particular category includes
by definition a “mosaic of small, cultivated land parcels with different cultivation types
(annual crops, pasture and/or permanent crops), eventually with scattered houses or gardens” [49]. It was therefore characterized by a higher level of biodiversity than large-scale
intensive agriculture, which leads to a flattening of biodiversity [6,50]. The decrease of
these areas represents a problem for the loss of landscape, social and cultural value, and
in terms of ecological connectivity and biodiversity [6,45,50–52]. Agricultural areas in
which nonintensive activities are carried out represent a key component in the ecological
connectivity of the landscape [6,50,53,54]. The 28-year loss of a vast surface of this land
type has certainly undermined the integrity of the MCN’s ecological network, reducing
the resilience of habitats and increasing their fragility [6,29,45,55]. The other land-use categories that have undergone erosion were minimally represented compared to agricultural
areas, but a decrease was recorded for urban green areas, forests, and habitats linked to
water bodies (Table 2).
The 30 years of landscape transformations led to the actual ecological network. In
the MCN, the main Core Areas are located in correspondence to Mount Somma-Vesuvius,
the Lattari Mountains, the Phlegrean Fields area, and the islands of Ischia and Capri
(Figures 1 and 5). Other areas are located at the level of the Sorrento Peninsula, the Partenio
Mountains, and in the western coastal area of the MCN (Figures 1 and 5). Buffer Zones
have the role of attenuating the transition to habitats in the Core Areas and ensuring their
gradualness [6,29]. The spatial analysis and ecological-network map (Figure 5) showed that
the surface area for this category was considerably small, slightly exceeding the surface
of the Core Areas. A critical situation was evident in the Core Area corresponding to the
Somma-Vesuvius complex; this particular area was in fact almost totally uncovered, as the
buffer zone was almost inexistent (Figure 5). The loss of the buffer zone may indicate a
high vulnerability of the core area (Figure 2), despite being subject to formal protection [45].
More than 80% of the MCN’s ecological was occupied by primary connections, represented
by tree coverings and by nonintensive agricultural territories, where the level of biological
permeability is kept high [28,29,51]. Figure 5 highlights an important fracture in the
ecological network that starts from the city of Naples and expands to the north, separating
the MCN’s ecological network into two sections located to the east and west of the capital.
The latest analysis carried out in this work has allowed us to identify a relationship
between eco-mosaic transformation and demographic flows (one of the possible drivers
of the urbanization phenomenon) from a multitemporal approach. It was possible to
correlate the demographic dynamics to the types of urban growth/expansion (Figure 6).
The cartography allowed us to evaluate the existence of an apparent relationship between
the “outlying” and “edge-expansion” areas, and the population increase at the municipality
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level (Figure 6). The increase in the compaction of the urban agglomeration was found
mostly in areas subject to depopulation (Figure 6). It is therefore possible to hypothesize
that the main driver regulating the type of urban expansion of the MCN was the flow of
population that moved from the more urbanized and central areas to settle in the suburbs,
where the cost of living is certainly lower.
Our findings were in accordance with other research (Feng et al., 2021, Xie et al., 2017),
illustrating the high explanatory power of population density in landscape transformation.
The overall analyses showed a growing urban environment that is tending to transform into a megacity. However, to clearly predict future scenarios, it would be necessary
to investigate more than two timeframes in a longer period. In our case study, it was
not possible to create a forecasting model to hypothesize the future development of the
urban area, the eco-mosaic transformation, and the ecological network due to the lack of
data. In addition, future research would be suitable to account for the role of other driving factors of landscape transformation, as also investigated in other studies worldwide
(Feng et al., 2021, Van der sluis, 2019).
5. Conclusions
The results obtained in this work may provide a scenario on which to base further
studies on a local, national, or international scale comparing trends, drivers, and outcomes
in metropolitan-area transformations. A complete knowledge of these transformations
would help to design a strategy aimed at containing the fragmenting increase of the
landscape and improving environmental connectivity in rapidly expanding and sometimes
uncontrolled urban contexts.
The results of this work depict a rather worrying situation according to other previous
studies in the case-study area [29,45]. Over the course of 28 years, the agricultural areas
of high ecological and social value that characterized the suburbs and less densely populated centers have been sacrificed for a wicked, uncontrolled, and not always legal urban
development, at a sustained speed [56]. The definition and identification of agricultural
areas of high ecological and naturalistic value is important, as they offer the opportunity
to complete the habitat conservation strategy, preserve biodiversity, enhance examples
and testimonies of considerable interest (also from a historical point of view and cultural),
within the agricultural territory. Eco-mosaic fragmentation and disruption, as well as
loss of landscape diversity, are the main transformations of urban areas developing in
metropolitan regions and megalopolises [53,57–59]. In this scenario, the risk is a rapid and
inexorable deterioration of the ecological value of the territory, and of the cultural and
historical potential inherent in the differences between characteristic communities that
lose their identity in favor of a social and cultural flattening. The conservation of these
areas also would be important for their social role, since they constitute a strong element of
sociocultural aggregation.
Although the protected natural areas (the Core Areas of the ecological network)
have been protected overall by functional protection regimes, the eco-mosaic tissue of
the Metropolitan City of Naples appears torn in the middle, where a barrier has been
placed that does not allow easy ecological permeability. The recovery and strengthening
of the ecological network are strategies that require the implementation of green infrastructures, restrictions for protection and conservation, and careful planning of the next
urban developments [6,29]. This is more a priority in territories characterized by social
problems like organized crime, unemployment and youth challenges, illegal housing and
corruption of businesses, and environmental and urban degradation [45,55]. Preserving
the connectivity of natural and seminatural patches in the eco-mosaic certainly requires a
permanent assessment of urban sprawl.
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