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SOIL CONSUMPTION BY URBANISATION: A CASE
STUDY IN NORTHERN SARDINIA (ITALY)

M. d’Angelo, G. Enne, S. Madrau, C. Zucca,
Interdepartmental CentrdResearch team on Desertification,
University of Sassari, ltaly.

I ntroduction

Desertification as "...land degradation in arid, semi-arid and dry sub-humid areas
resulting from various factors, including climatic variations dmunan activities"”
(UNCED, 1992) represents a major environmental issue for all the &freshiean
basin.

The Convention to Combat Desertification (UNEP, 1994) recognises a land
degradation issue in the European Mediterranean countries arisimy the
abandonment of marginal areas and the concentration of economic activitytal coas
areas (urban growth, tourism, irrigated agriculture) interestiiug vareas of Spain,
Portugal, Southern Italy, Greece (Brandt and Thornes, 1998; Mairatg @998;

van der Leeuw, 1998).

Urbanisation is considered a desertification cause when its effeet taken into
account: the irreversible loss of productive soil suitable forcalytral crops, the
loss of fragile ecosystems, the overexploitation of water resquares more in
general the alteration of hydrological equilibria (Aru, 1997). These @mwiental
problems are patrticularly severe in Sardinia, a region weréatkeof land planning
has caused severe land degradation phenomena (Aru, 1999). Studiek adriie
the main urban areas of Sardinia showed high soil consumption in thesaitzde
for agricultural use (Aru et al., 1983; Madrau, 1993).

The aim of this short communication is to present a case study of competitiorrbetwe
urbanisation, environment and agriculture for the Alghero municipalitgoastal
M editerranean area where a high urban growth has taken place during the last50 ye

Materials and methods

The study area

The study area is located in north-western Sardinia (Italy) amearea of about
22,400 ha (fig.1). The climate is typically Mediterranean dry-lsuimid, with a mean
annual temperature of about 17.1°C and mean annual precipitation rangingtom
to 688 mm.
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Fig.1. Location of the study area

From a morphological point of view, the area is characterised $®ries of terraces
of various ages, ranging from the Mio-Pliocene to the Holocene,hwdrigin is
related to the deposition activity of two main watercourses. Tlis [ surrounded
on the west side by the calcareous relieves of Capo Cadeianta Cristallo, and
from the east to the south-eastern sides by a series of effussvefhihe Sardinian
Miocene.

The geology of the area is heterogeneous; the oldest formatemspaesented by

the Permian-Triassic sandstones, while the western releslesg to the Jurassic-
Cretaceous period and the eastern ones to the Miocene effusive flowsld&bie
terraces of the plain refer to the late-Miocene epoch. TheametBate relieves and

the great fossil sandstone dunes, which surround the built-up areaheo@alik

pond to the Om Mort channel, belong to the Pleistocene. With reference to land use,
agricultural areas including the forested ones (maquis and ialtfiarest stands)
amount to 19,313 ha (83% total area), being 50% of it represented by aralse |

and permanent crops (De Meo et 4991).

The methodology for soil consumption assessment

The material used in the present work are summarised in Table 1. The Canitaa Tec
dell’ltalia Meridionale (Technical Map of Southern Italy) at 1:10,000 scale was used
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as reference topographic map, while thematic information on urtzamtlg were
acquired by using aerial photographs taken in 1956, 1977 and 1997.

Tab.1. Materials utilised

Aerial photographs Topographic Maps

IGM (1956) b/w scale 1:33,000 Carta Tecnica Italia Meridionale 1:10,000

RAS (1977) color scale 1:10,000
IGM (1997) b/w scale 1:33,000

In order to delimit the continuous urban area and the industrial dnéfex zone of
about 10-15 m around the marginal buildings was considered. Tttersedaurban
area (scattered settlements in the countryside) was quantifiedoloyting the
buildings and assuming for each of them, after field survey, an avarageof
pertinence of 300 fn

The road network was classified into main and local systems, defimingach
typology a fixed buffer. Similar criteria were used for the rail network.

In order to obtain qualitative information on soil losses, the multitgadpnaps of
artificial area were overlaid to a land capability map predufor the study area
(Madrau and d’Angelo, 1999) according to the USDA scheme (Klingebiel and
Montgomery, 1961). With reference to the land capability map, mosheofrtap
units were not assigned to a single capability class, but toga tf classes due to
their heterogeneity thus allowing to take into account the \btyalnf some
pedological characteristics (soil depth, superficial rockinedspe, etc.), which
define land capability .

Results

Soil consumption; the quantitative assessment

Soil losses due to urbanisation in the period 1956-1997 amounted to 1,796 ha,
corresponding to 8.1% of the area suitable for building of the munigip(&ib.2).
The highest increase occurred from 1956 (752 ha) to 1977 (1,368 ha).

The population growth recorded during the period considered (tab.3) can not
completely explain the urban growth being related toek@ansion of tourism and
the related building of secondary homes utilised only during summer.

In 1997, the surface occupied by the various residential typolagi¢bei area
amounted to 777 ha, corresponding to 43.3% of the total building area of the
municipality (table 3), out of which 441 ha are represented by comnsnuidanised
areas (57.1%) and 228 ha (29.3%) by scattered settlements in the countryside.

The growth of the continuous urban area was relatively constatiffeeent trend
was observed for the scattered settlements in the countryside showingraclighse
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in the first 21 years (48 ha) and a gradual increase (132 ha) in thejsetis20
years, mainly in the southern and eastern part of the municipialigrested
permanent crops (olive groves) and arable lands.

Tab. 2. Dynamics of artificial areas (ha) for thighero municipality (1956-1997)

a. Urbanised areas

Year Continuous Discontinuous Tourist areas Total
1956 149.9 47.6 - 197.5
1977 315.5 95.7 65.1 476.2
1997 441.4 227.8 108.0 777.2

b. Road and rail networks

Year Main roads Local roads Railways Total
1956 78.4 134.7 6.5 219.6
1977 97.4 199.4 6.5 303.3
1997 100.2 257.7 6.5 364.4

c. Cther attificial areas

Year Industrial areas Banned areas Other Total
1956 0.4 334.7 - 335.1
1977 38.4 494.4 55.9 588.7
1997 96.2 494.4 63.9 654.6

Tab. 3. Dynamics of population for the Alghero nuipality (1951-1991)

Year Resident population Ev olution of population
n° Y%
1951 21,374 - -
1961 26,688 +5,314 +24.9
1971 32,187 + 5,499 + 20.6
1981 36,424 + 4,237 +13.2
1991 39,026 + 2,602 + 741

Tourist settlements (hotel and residential settlements) amountéBtba and they
were created mainly in the 1970-1985 period; after 1985 their ameravas
negligible (0.4 ha).

With reference to road and railways network, the total area cadwpas 364,4 ha,
being equal to 20.3% of total artificial areas of the Alghero mualitjp being the
railways network negligible (6.5 ha).
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Other types of utilisation (industrial areas, banned areas) résaltz reduction of
655 ha, corresponding to 36.4% of the urban areas in 1997.

Soil consumption; the qualitative assessment

The main map unit of land capability present in the study areausmenarised in
table 4. The most frequent land capability class is thdW with 11,734 ha (52.3 %

of the total area), in which most Pleistocene lands are included, followed byshe cla
VI — VIII con 6,567 ha, in which all units with uneven morphology are included.

Tab. 4. Total and artificial areas byland capdyjaitiap unit (1956-1997)

Land capability Potential intensity of utilisation Total area Soil loss (ha)
map unit

ha % 195€ 1977 1997
Il Intensive agriculture 783 3.5 3.3 7.3 8.4
I Intensive agriculture 319 1.5 5.0 7.5 9.5
-l Intensive agriculture 1,922 8.6 150.8 317.7 505.5
IEY Intensive/semi-intensive agriculture 11,734 52.8 554.6 794.6 1,008.3
v Intensive/semi-intensive agriculture 129 0.6 1.9 2.8 5.6
v Intensive/semi-intensive agriculture 40 0.2 0.3 0.8 0.9
IV-VI Extensive agriculture and forestry 713 3.2 4.5 11.9 17.8
VI=VIII Forestry and wildlf e 6,567 29.5 29.5 223.3 237.9
VIII Recreational use and wildlif e 29 0.1 2.3 2.3 2.3

The class + 11 is limited to 783 ha (3.5 %), all on the recent alluvial soils. The class
VI, in which only naturalistic and touristic-recreational lisation is possible,
included the 29 ha mainly located along coastline.

The higher soil losses where recorded in map unitV] (1,008 ha corresponding to
55.9% of the total soil consumption) andlli{505.5 ha).

Other high losses are for map unit-VWIlI, which included 237.7 ha.

Soil losses in the other map unit were markedly smaller, almegtr exceeding 10
ha. Total soil losses for these map units amounted to 2.5% of totelss0{1956-
1997).

Considering the data aggregated by potential intensity of ublgatirbanisation
caused the loss of 515 ha of soils highly suited for intensive agriduttops (map
units HI, 11, 11 -111), and of 1,015 ha moderately suited for intensive agriculture.

In the intermediate situations characterised by extensiveudigrne and forestry
(map unit IV- VI) the losses amounted to about 18 ha (1.1% of total losses). It must
be stressed that the losses of 237,9 ha of land suitable for forestiidlde \imap

unit VI-VIII) were almost completely due to tourist settlenseifhotels, camping,
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etc.) and secondary homes located on sites having high naturalistic importanze due t
the presence of fragile ecosystems.

Conclusions

The data previously discussed showed high soil losses due to urbanisation in Alghero
rural areas, both in quantitative and qualitative terms.

The largest soil losses were recorded in areas charactbyiskeh land capability,
where there was a potential for intensive agriculture and high acoraps

Moreover, these areas were included among irrigable areas biidhe Acque
Regionale (Regional Water Plan), being among the most suited inednéoa this
use (Arangino et al., 1986).

The urbanisation of Alghero rural areas represents one of the causes of themeduc
of very valuable agricultural production, for which Sardinia is short. BEwene
important, urbanisation is contributing to the loss of a charatitelémdscapes, like
the suburban belt made of olive trees, where rare examples ofratigional
agricultural practices are still present.

The present case study highlighted that the lack of land plaremeigof land
evaluation in particular, can result in severe land degradationlymaked to the
loss of valuable economic and environmental resources. In this case the camnservati
of the natural environment, the preservation of traditional agricultuine, t
maintenance of soil fertility of agricultural areas and a sudilnaourist
development have to be the priorities.
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