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ABSTRACT
The Aversa plain is one of the most important agricultural areas of the Campania region,
combining the presence of very fertile soils, sites of great archaeological interest and
growing residential urbanization.

In this paper, the soil map (1:50,000 scale) of the Aversa plain is presented. Three main land
systems (coastal, alluvial and foothill plains) characterized by different soil types (Andosols,
Phaeozems, Cambisols, Vertisols, Arenosols, Histosols, Luvisols) have been identified.
However, Andosols are the most widespread soil type (9768 ha) and, along with part of the
Phaeozems and Cambisols, represent the most fertile soils of the Aversa plain (first and
second classes of the land capability classification).

In order to evaluate recent intense soil sealing, its impact over land capability classes was
assessed during the last 60 years. Results show that soil sealing in the Aversa plain affected
mainly the most fertile first- and second-class soils.
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1. Introduction

The Aversa plain is part of two larger Rural Territorial
Systems of the Campania region (southern Italy),
named Piana Flegrea and Piana del Volturno in the
6th census of agriculture by the regional administration
of the Campania region, on the basis of the previous
soil and forestry maps (Regione Campania, 2013).
The Aversa plain is characterised by a variety of mainly
arable crops (7506 ha); they are concentrated mainly in
Villa Literno (2272 ha) and Casal di Principe (1774 ha).
However, if we exclude the agricultural areas of these
two cities, which occupy 44.2% of the total Utilized
Agricultural Surface (UAS) of the Aversa plain, agrar-
ian tree cultivation (mainly olive, citrus and fruit-bear-
ing trees) represents 35.9% of the remaining UAS, with
fruit-bearing trees covering 92.5%. In the Campania
region, agrarian tree cultivation occupies 24.4% of the
total regional UAS, producing high-quality products.

This study represents the first systematic contribution
to the scientific knowledge of the soils of the Aversa plain
on a semi-detailed scale (1:50,000), produced within
the framework of the Unità Operative Territoriali
(UOT) ‘Soil Maps of the Campania Region’ program.

The area involved in the study has very fertile soils
combined with sites of great archaeological interest

(e.g. protohistoric tombs, finds from agriculture plow-
ing and villages). These testify the existence of the con-
tinued population in this area since protohistory and
the intense urbanization in recent decades. It is impor-
tant to emphasize here that the southern boundary of
the Aversa plain is ca. 6 to 8 km from the Naples
urban area, which represents 8.6% of the territory of
the Campania region but hosts half of the region’s
population, with a density of 2635.5 inhabitants per
km2 (census at November 2016). Urban residential
expansion has affected the areas north of Naples,
including parts of the Aversa plain, in the last 30
years, mainly due to urban reconstruction after the dis-
astrous 1980 earthquake and the increased value of
land following recent deindustrialization of the city.
Hence, the actual high human pressure is associated
with the unique properties of Andosols (IUSS Working
GroupWRB, 2015) and andic soils, which occupy large
areas of this territory. These soils are known from the
literature for their excellent properties (Nanzyo, 2004;
Shoji & Takahashi, 2003; Shoji, Nanzyo, & Dahlgren,
1993) that give high chemical and physical fertility to
ecosystems (Maeda, Takenaka, & Warkentin, 1977;
Quantin, 1990), both in volcanic districts and in non-
volcanic mountain landscapes (Mileti, Langella, Prins,

© 2018 The Author(s). Published by Informa UK Limited, trading as Taylor & Francis Group on behalf of Journal of Maps
This is an Open Access article distributed under the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0/), which permits unrestricted
use, distribution, and reproduction in any medium, provided the original work is properly cited.

CONTACT Simona Vingiani simona.vingiani@unina.it Department of Agricultural Sciences, University of Naples Federico II, Via Università, 100, Portici
(Naples), Italy; CRISP, Interdepartmental Research Center on the Earth Critical Zone, Via Università, 100, Portici (Naples), Italy

Supplemental data for this article can be accessed http://dx.doi.org/10.1080/17445647.2018.1458338.

JOURNAL OF MAPS, 2018
VOL. 14, NO. 2, 312–320
https://doi.org/10.1080/17445647.2018.1458338

http://crossmark.crossref.org/dialog/?doi=10.1080/17445647.2018.1458338&domain=pdf
http://orcid.org/0000-0002-3543-8438
http://creativecommons.org/licenses/by/4.0/
mailto:simona.vingiani@unina.it
http://dx.doi.org/10.1080/17445647.2018.1458338
http://www.tandfonline.com/loi/tjom20
http://www.tandfonline.com


Vingiani, & Terribile, 2013; Vingiani, Scarciglia, Mileti,
Donato, & Terribile, 2014). In spite of these positive
properties, Andosols and andic soils have an inside
‘fragility’ to land degradation and pollution (Kabata-
Pendias, 2001; Latrille, Denaix, & Lamy, 2003; Tanne-
berg, Jahn, Meijer, & Kleber, 2001; Vingiani, Mele, De
Mascellis, Terribile, & Basile, 2015; Zhao, Maeda,
Zhang, Zhu, & Ozaki, 2006) and this makes the Aversa
plain a highly vulnerable territory, with consequences
to be taken into account by the local community.

In the context of this scenario, the main aims of this
paper are: (i) to present a Soil map of the Aversa plain,
(ii) to describe the main features of the Aversa land-
scape and (iii) to address recent intense soil sealing
(i.e. the covering of the ground by an impermeable
material and associated land take leading to the loss
of important soil functions) (COM, 2012; Scalenghe
& Marsan, 2009) by evaluating its impact over land
capability classes (Klingebiel & Montgomery, 1961)
in the period between 1954 and 2015.

2. Methods

2.1. Environmental setting

The Aversa plain is part of the Rural Territorial Sys-
tems 12 and 04 – Piana Flegrea and Piana del Volturno
– of the Campania Region (southern Italy) (Regione
Campania, 2013). The investigated area is 20,000 hec-
tares in size and includes 19 cities in the province of
Caserta (Figure 1). Geomorphologically, it lies between
Campi Flegrei volcanic hills and Volturno river plain,
in the central portion of the Campania Plain, a Plio-
Pleistocenic graben at the western edge of the Apen-
nines (Vezzani, Festa, & Ghisetti, 2010 and references
therein). Volcanic activity of the area intensified from
the Middle Pleistocene, in connection with the above-
mentioned tectonic structures, and led to the formation
of the Roccamonfina, the Campi Flegrei caldera, the
isles of Ischia and Procida and the Somma-Vesuvius.
Because of its position, the Aversa plain was reached
primarily by volcanic deposits from Campi Flegrei
and the Vesuvius, with the most recognized tephra
being the Campanian Ignimbrite (dated at 39.28 ±
0.11 ka by De Vivo et al., 2001), the Neapolitan Yellow
Tuff (dated at 14.9 ± 0.4 ka by Deino, Orsi, de Vita, &
Piochi, 2004) and the Pomici di Avellino (dated at
3550 ± 20 14C yr BP by Passariello et al., 2009). Both
these still active volcanoes strongly affected the recent
soil formation processes of the study area (De Vita,
Sansivero, Orsi, Marotta, & Piochi, 2010; Orsi, Di
Vito, & Isaia, 2004; Santacroce et al., 2008). The Aversa
plain was already known throughout the Roman
Empire as Campania Felix due to the extreme fertility
of its land. The discovery of numerous villages and cul-
tivated fields dating back to the EBA (early bronze age)
showed that the Campania region had been densely

inhabited since the protohistoric age (Di Lorenzo
et al., 2013). At that time, notably well-developed
socio-economic communities of farmers and pastoral-
ists belonging to the Palma Campania culture (Albore
Livadie, 2007 and references therein) populated the
Vesuvius plain and inner central Campania. Settle-
ments of considerable extension have been found at
Gricignano d’Aversa (6 ha), in the Aversa plain. The
key factor in understanding the wide demographic dis-
tribution of the Palma Campania culture is in the
chemical fertility of the lands (Vingiani, Minieri,
Albore Livadie, Di Vito, & Terribile, 2018).

2.2. Climate

Meteorological data were obtained for 14 rainfall
(1951–1999) and 7 thermometric stations (1970–
1999) (data from ISPRA – SINTAI: Progetto Annali,
Banca dati, available at: http://www.acq.isprambiente.
it/annalipdf/). In the study area for this period mean
monthly temperatures range from minima of 1.9°C in
January at Ischitella station to maxima of 30.5°C in
August at Napoli-Fisica Terrestre station, with mean
annual values around 16°C, while the mean annual
rainfall varies from 785 mm at Licola to 1009 mm at
Grazzanise. The present-day pedoclimate, calculated by
the use of the Newhall simulation model (Van Wam-
beke, 2000), is defined as a thermic soil temperature
regime, associated with a ustic soil moisture regime.

2.3. Soil survey and mapping

Soil survey and mapping procedures followed a purpo-
sive sampling method, including analysis of the exist-
ing geological (Geological Map of Italy 1:100,000,
Napoli, Foglio 183–184, and 1:50,000, Napoli, Foglio
446–447) (ISPRA, 1960, 2015), topographic (IGM
and CTR topographic maps) (IGM, 1907–1957;
Regione Campania, 1998) and land use maps (CUAS,
2009), aerial photo interpretation (G.A.I. fly, 1954–
1955) at 1:33,000 scale, soil-landscape unit map defi-
nition, land soil survey at 1:25,000 scale by means of
hand drilling and dug profiles, soil description
(ISSDS, 1995), chemical and physical soil analyses
(SSS, 1996) and soil classification (IUSS Working
Group WRB, 2015). The main outputs were (i) the
drawing of the Aversa plain soil map at 1:50,000
scale, by the use of GIS systems, and (ii) the land capa-
bility classification of the soil-land units, following the
USDA method by the Soil Conservation Service of the
USA Department of Agriculture (Klingebiel & Mon-
tgomery, 1961). Evaluation and mapping of the soil
sealing affecting the Aversa plain was performed over
three selected periods (1954, 1998 and 2015) and
urban areas were derived by remotely sensed images:
(1) G.A.I. 1954–55, (2) I.G.M.-1998, and (3) satellite
images 2015 (derived by ISPRA, 2016a).
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3. Results

3.1. The Aversa plain soil map

Three main land systems were identified in the area: (i)
the coastal plain (PCO), (ii) the foothill plain (PPM)
and (iii) the alluvial plain (PAL) (see Figure 2 and
Main Map). The main characteristics of land systems
and land units are described in Table 1, whereas the
field morphology and the chemical and physical prop-
erties of soils representative of the land units are
reported in Supplementary materials (Annex 1).

Approximately 700 soil observations with sample
collection were carried out in the area; this enabled
us to identify highly fertile Andosols as the main soil
type present, having formed by the weathering of pyr-
oclastic materials which erupted from the still active
volcanoes of the region (Campi Flegrei and Vesuvius).
In addition, Phaeozems, Cambisols, Vertisols, Areno-
sols, Histosols, Luvisols (in order of abundance) are
also present.

3.1.1. The coastal plain (PCO)
The PCO is an area including gentle morphology sur-
faces, with altitudes ranging from –0.2 to 4 m asl. This

is a coastal dune environment, with sets of sand dunes
running parallel to the shoreline, directly inland from
the beach. Starting from the coast line, 7 land units
were identified. Closest to the sea is the beach and
mobile dune area (D), which is the pioneer zone
extending landward from the debris line at the top of
the beach in the fore dune or frontal dune. Only
specialised pioneer plants can colonise this area
exposed to salt spray, sand blast, strong winds and
flooding by the sea. The D area is small and occupies
only the extreme southern and northern part of the
unit, separated by urbanization and the presence of
the Pinetamare harbour. Soils are poorly developed
and were classified as Tidalic Arenosols. In areas pro-
tected from windy and salty conditions, behind the
frontal dunes, recent stabilised dunes (MAC) are colo-
nized by Mediterranean vegetation, anthropogenic
pinewood (Pinus pinea) and oak forest (Quercus ilex).
Less than a third of the MAC unit is urbanised. Soils
show very deep and poorly differentiated profiles,
excessively drained, sandy and calcareous, with a thin
surface horizon darkened by humified organic matter.
Soils were classified as Calcaric Arenosols (Alcalic, Och-
ric). An area of ancient dunes (SMA), generally parallel
to the coast line and partially following the Regi Lagni

Figure 1. Location of the Aversa plain.
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channel, was identified at the boundary with MAC.
SMA is very much modified by anthropic levelling
and urbanization; however agricultural soils are used
for vegetable crops. Soils were classified as Calcaric
Brunic Arenosols (Aric, Ochric) (Figure 3, profile a).
Inland of SMA, low plain surfaces (altitude between –
0.2 and –1.8 m asl) of GIA unit show shallow

groundwater (within 1 m of depth) with high salinity.
The area has lost the morphology of marsh and
swamp after reclamations dating back to the eighteenth
and twentieth centuries. Soils were classified as Pellic
Vertisols (Aric, Humic, Hypereutric, Relictigleyic)
(Figure 3, profile b) and their use is mainly for forage
crops and pasture. Other low surfaces (PAV unit)

Figure 2. Soil map of the Aversa plain (southern Italy). Scale 1:50 000.

Table 1. Main characteristics of land systems and land units of the Aversa plain.
Land
systems

Land
units Landforms

Soil types
following IUSS Working Group WRB, 2015

Areas
km2

Coastal
plain
(PCO)

D Beach and mobile dune area Tidalic Arenosol and beach deposit 1.12
MAC Recent stabilised dunes Calcaric Arenosol (Alcalic, Ochric) 2.78
SMA Ancient dunes Calcaric Brunic Arenosol (Aric, Ochric) 4.19
GIA Low plain surfaces Pellic Vertisol (Aric, Humic, Hypereutric, Relictigleyic) 8.87
PAV Low plain surfaces Hemic Folic Histosol (Eutric) 6.72
PDA Low plain surfaces close to Patria Lake Calcaric Gleyic Phaeozem (Aric, Loamic) 1.27
SAS Plain surfaces between the coastal and the foothill plain Relictigleyic Hypereutric Vitric Andosol (Aric, Siltic) over

Relictigleyic Hypereutric Vitric Andosol (Hyperhumic, Siltic)
7.44

Foothill
plain
(PPM)

CRO Distal lands of the foothill plain with slope gradients
from 0.1% to 0.5%

Chernic Vitric Andosol (Aric, Amphiloamic, Episiltic) 38.62

MSO Surfaces of the foothill plain with slope gradients from
0.5% to 1%

Haplic Phaeozem (Aric, Loamic, Pachic, Vitric) over Hypereutric
Vitric Andosol (Loamic)

44.46

ILF Surfaces of the foothill plain, with slope gradients from
0.5% to 1%, where a hard cineritic horizon is found
between 90 and 120 cm of depth

Hypereutric Vitric Andosol (Aric, Loamic) 51.62

SNC Surfaces of the foothill plain, with slope gradients from
1% to 2%, where a hard cineritic horizon is found
between 90 and 120 cm of depth

Hypereutric Cambisol (Aric, Humic, Loamic, Tephric) 18.89

Alluvial
plain
(PAL)

DIC/
TER

Recent alluvial plain area, near to the lower course of the
Regi Lagi river

Haplic Vertisol (Aric, Calcaric, Humic, Hypereutric, Relictigleyic)/
Hypereutric Relictigleyic Cambisol (Geoabruptic, Aric, Loamic,
Manganiferric, Ochric, Anosiltic)

9.08

BSC/
CEV

Recent alluvial plain area, near to the medium course of
the Regi Lagi river

Relictigleyic Chernic Phaeozem (Aric, Endoloamic, Amphisiltic)/
Relictigleyic Luvisol (Aric, Cutanic, Hypereutric, Loamic,
Loaminovic, Raptic)

4.33

PAD Recent alluvial plain area, near to the medium-high
course of the Regi Lagi river

Luvic Relictigleyic Phaeozem (Aric, Loamic, Vitric) 5.15

PRO Recent alluvial plain area, near to the high course of the
Regi Lagi river

Fluvic Relictigleyic Phaeozem (Aric, Siltic, Vitric) 3.31
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were identified in a different range of altitude (between
–0.2 and 0.2 m asl), in the inner strip of land. Peats and
silty sediments constitute the soil parent material. Soils
of PAV were classified as Hemic Folic Histosols (Eutric)
(Figure 3, profile c) and their main use is forage crops
and pasture. Low areas were also observed close to the
Patria lake (PDA unit), the largest coastal lake of the
Campania region, where lacustrine silty clay deposits
make up the soil parent material. Soils were classified
as Calcaric Gleyic Phaeozems (Aric, Loamic) (Figure
3, profile d) and their use is mainly forage crops and
pasture. A transition area (SAS unit), made by plain
surfaces at 0–4 m asl, was identified between the coastal
plain (PCO) and the foothill plain (PPM) systems,
where stratified pyroclastic deposits occur and the
groundwater lies between 1.5 and 1.8 m deep. Soils
have very pronounced andic properties and were

classified as Relictigleyic Hypereutric Vitric Andosols
(Aric, Siltic) over Relictigleyic Hypereutric Vitric Ando-
sols (Hyperhumic, Siltic) (Figure 3, profile e). Their
main use is for vegetable crops.

3.1.2. The foothill plain (PPM)
The PPM system includes the volcanic plain, with a
gradient ranging from 0.1% to 2% and altitudes from
5 to 60 m asl, located on the northern side of the
Campi Flegrei. Pyroclastic falls and flows from the
local eruptive centres (Campi Flegrei and Vesuvius)
were deposited on the plain over the millennia and rep-
resent the primary soil parent material. PPM is bor-
dered by PCO on the western and PAL on the
northern side. Soils that formed in this area are gener-
ally very deep, well drained and show slightly to mod-
erately developed andic properties. A soil benchmark

Figure 3. Coastal plain (PCO) land system. Representative soil profiles of the land units: (a) MAC, (b) SMA, (c) GIA, (d) PAV, (e) PDA
and (f) SAS.
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was identified at different depths throughout the land
system and has been taken as the reference level for
the general soil distribution in the landscape, in
terms of age and degree of development. The con-
sidered benchmark is an ancient soil, dark in colour
and rich in organic matter, showing pronounced
andic properties (sensu IUSS Working Group WRB,
2015). Due to these properties, the soil benchmark
very likely formed by the weathering of the Neapolitan
Yellow Tuff (which has been frequently identified at
the bottom of the benchmark soil), in a moisture
regime much more humid than the present. This
hypothesis is consistent with several findings in the
Campania plain of a very similar soil (Marzocchella,
2000; Vingiani et al., 2018) formed before the
Agnano-Mt. Spina eruption (4130 ± 50 14C yr B.P.),
in a period falling entirely in the Holocene climatic
optimum (ranging between 8 and 4 ka BP). The Holo-
cene climatic optimum represented an important phase
in terms of soil development because of increased
environmental moisture and temperatures, arboreal
vegetation spread (temperate deciduous forest)
(Russo Ermolli & Di Pasquale, 2002) and morphocli-
matic stability as a consequence of volcanic quiescence.
This period corresponds to the Neolithic and Eneo-
lithic ages in the Campania region. The closer the
lands are to volcanos, the deeper the ancient soil
benchmark underground, as a consequence of the pyr-
oclastic material deposition. Therefore, in the eastern
and southern areas of the Aversa plain, the thickest
(from 2 to 4 m) soils and pyroclasts/tephra cover are
found over the benchmark as soil cover showing
weakly developed andic properties, due to its recent
deposition (younger than 10,000 years BP). At the
boundary with the PCO system, the CRO unit includes
distal lands of the foothill plain at altitudes ranging
from 1 to 18 m asl and slope gradients from 0.1% to

0.5%. Within the PPM system, CRO is the furthest
unit from the Vesuvius volcanic edifice and includes
the most developed soils of the system. These soils,
which showed moderately developed andic properties,
were classified as Chernic Vitric Andosols (Aric, Amphi-
loamic, Episiltic) (Figure 4, profile a) and their use is
mainly arable and vegetable crops. On the south-east-
ern side of CRO, there is MSO unit, whose lands
slope towards the coast and the Regi Lagni channel,
with altitudes ranging from 6 to 40 m asl and gradients
between 0.5% and 1%. Soils were classified as Haplic
Phaeozems (Aric, Loamic, Pachic, Vitric) over Hypereu-
tric Vitric Andosols (Loamic) (Figure 4, profile b) and
their use is arable crops and fruit-bearing trees. Then,
on the eastern side of MSO is ILF unit, whose lands
slope towards the Regi Lagni channel, with altitudes
ranging from 40 to 16 m asl and gradients between
0.5% and 1%. In this unit, both volcanological and
archaeological stratigraphic reconstructions (mainly
from the Gricignano US Navy excavations) enable
the dating of ancient soils, by means of huts and
tombs, of both the Eneolithic period and the Early
Bronze Age, the last falling below the Pomici di Avel-
lino eruption about 3.9 ka (Albore Livadie, 2007).
The ILF soils were classified as Hypereutric Vitric
Andosols (Aric, Loamic) (Figure 4, profile c) and their
use is fruit-bearing trees and arable crops. Lastly,
SNC is the southernmost unit of the PPM system
and its lands have slope gradients between 1 and 2%
and altitudes between 40 and 60 m asl. Soils were
classified as Hypereutric Cambisols (Aric, Humic, Loa-
mic, Tephric) (Figure 4, profile d) and their use is fruit-
bearing trees, arable crops and vineyards. Soils of both
SNC and ILF are characterised by the presence of a
hard ash layer (pyroclastic surge) belonging to the
Pomici di Avellino eruption, at depths ranging from
90 to 120 cm.

Figure 4. Foothill plain (PPM) land system. Representative soil profiles of the land units: (a) CRO, (b) MSO, (c) ILF and (d) SNC.
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3.1.3. The alluvial plain (PAL)
The PAL system is on the northern boundary of the
study area and includes the alluvial plain of the ancient
Clanis river (modern Regi Lagni channel). The recla-
mation of the river Clanis wetlands was started in the
XVII century by the viceroy Pedro Fernández de Cas-
tro to solve the problem of frequent flooding events
of the cultivated lands. A main channel, named Regi
Lagni, along with several tributary channels, was built
in place of the river Clanis, with the aim to improve
the agricultural productivity of the area. Currently,
the Regi Lagni channel no longer performs the function
of a drainage canal, but has been gradually transformed
into a sewer, following the input of black water from all
municipalities of the catchment area, and today it rep-
resents one of the major existing sewage collectors
nationwide. The ancient alluvial deposits were distrib-
uted on both sides of the Clanis river course and
showed different particle size, according to the river
water energy and the local morphology.

In the PAL system, four main land units were ident-
ified, according to the distance from the mouth of the
Regi Lagni channel and altitude above sea level. These
units differ in terms of soil texture, with the areas closer
to the coast (i.e. the lower river course) having fine tex-
tured calcareous soils whereas the area of the middle
and high course have coarser textured non-calcareous
soils. On the whole, the soils have moderate andic prop-
erties and aredeveloped onpyroclastic deposits, bothpri-
mary and redeposited. The DIC/TER unit is in the lower
part of the river course, at altitudes between1 and8 masl.
Here silty-clay soils have typicalmorphological and func-
tional characteristics (such as vertic properties) due to
shrinking and swelling processes, whereas the deep hor-
izons preserve traces of alluvial deposition processes
(such as layers and/or sedimentary laminations). Soils
were classified as Haplic Vertisols (Aric, Calcaric,
Humic, Hypereutric, Relictigleyic) (DIC unit) andHyper-
eutric Relictigleyic Cambisols (Geoabruptic, Aric, Loamic,
Manganiferric, Ochric, Anosiltic) (TER unit) (Figure 5,
profiles a and b). The main land use is vegetable crops.
The plain areas of the middle river course (BSC/CEV),

which extends at altitudes between 8 and 14 m asl,
showa generally silty loam– clay loam texture on the sur-
face and a clayey texture with depth; carbonates are
absent on the surface, but can be present in depth; locally,
soils can show vitric properties. Soils were classified as
Relictigleyic Chernic Phaeozems (Aric, Endoloamic,
Amphisiltic) (BSC) and Relictigleyic Luvisols (Aric, Cuta-
nic, Hypereutric, Loamic, Loaminovic, Raptic) (CEV)
(Figure 5, profiles c and d) and theirmain use is vegetable
crops and fruit-bearing trees (pome). PAD and PRO
units are in the middle-high and highest part of the
Regi Lagni channel, relative to the Aversa plain, and
occupy altitudes between14 and 18 m asl. Soils show a
loamy – silty loam texture on the surface that becomes
coarser with depth, but generally, no carbonates are
found. The land use is generally vegetable crops and
fruit-bearing trees. PAD and PRO soils were classified
as Luvic Relictigleyic Phaeozems (Aric, Loamic, Vitric)
and Fluvic Relictigleyic Phaeozems (Aric, Siltic, Vitric),
respectively (Figure 4, profiles e and f).

3.2. Soil sealing

Data from the last ISPRA (2016b) report on the
situation of soil sealing in Italy in 2015 showed a criti-
cal problem in the Campania region (third region of
Italy for soil sealing), with soil sealing exceeding 10%
(ca. 1.3 km2) of the regional surface. Caserta, which
comprises the Aversa plain, is the third province of
the Campania region in terms of soil sealing
(26,168 ha) after Salerno and Napoli. By land capability
classification (see the map), the soils of the Aversa plain
belong mainly to first and second classes (9898 and
7050 ha in first and second class, respectively)
(Table 2). However, their high value and fertility are
consistent with the long history of civilization of
these areas. Three snapshots of selected crucial periods
of the Italian landscape were analyzed: the urbanization
of the Aversa plain in 1954 (in the period of recon-
struction after the Second World War), 1998 (just
before the end of the century) and 2015 (the current
situation). In Table 2 data on soil sealing (in ha) are

Figure 5. Alluvial plain (PAL) land system. Representative soil profiles of the land units: (a) DIC, (b) TER, (c) BSC, (d) CEV, (e) PAD and
(f) PRO.
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reported for the selected periods and grouped by class
of land capability. In 1954, 269 ha of first and 655 ha of
second-class land were sealed, with the second class
higher than the first. After approximately 40 years
(from 1954 to 1998), the situation had changed con-
siderably: (1) first-class sealed soils were more than 6
times the soils that were sealed in the 1954; (2)
second-class sealed soils were more than 4 times the
soils that were sealed in the 1954; (3) third and fourth
classes soils, previously not affected by soil sealing in
1954, have been urbanized on 24 and 569 ha, respect-
ively. In the following 20 years up to 2015, soil sealing
had a minor impact on the Aversa plain, nevertheless a
further 292 ha of first-class soils and 607 ha of second-
class soils were consumed until the year 2015, along
with a total of 80 ha in the third and fourth classes.

4. Conclusions

The Aversa plain consists of three main land systems,
the coastal, the alluvial and the foothill plains, where
different geomorphological processes shape the land-
scape. Different soil types have been identified (Ando-
sols, Phaeozems, Cambisols, Vertisols, Arenosols,
Histosols, Luvisols), but the most widespread type is
Andosols. As shown by the land capability classifi-
cation, the soils of the Aversa plain mainly belong to
first and second classes, which is consistent with the
high fertility landscape well known to farmers and pas-
toralists since protohistoric times. The analysis showed
that urbanization increased in the Italian landscape in
three crucial periods, with the greatest modifications
occurring from 1954 to 1998 at the expense of the
most fertile soils. First and second-class lands were
the most affected, with the second-class lands more
affected by sealing compared to the first. These results
are considered to be connected to the position of the
Aversa plain close to and north of the Naples urban
area, the main city of the Campania region. Because
of the very high population density of Naples,
migration towards city outskirts is one of the major
causes of Aversa soil sealing, along with the urban
reconstruction following the destructive 1980 earth-
quake and increased land value consequent to the
recent deindustrialization of the city. We consider
that the high fertility of these lands must be considered
in urban planning in order to preserve these ‘highly
precious non-renewable’ soil resources from sealing.

Software

The information used to carry out this work was inte-
grated into ESRI ArcGIS (v. 9.2) from which analysis of
the data and derived spatial coverages were obtained.
The final design of the cartography we have presented
here was also made using ArcGIS.
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