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Landscape Dynamics in Mediterranean Coastal Areas: Castelld

de la Plana in the Last Hundred Years

Abstract

The littoral areas of the Mediterranean coastline have undergone a
significant transformation due to their historical and intense human
occupation. The result has been an evolution of different cultural
landscape configurations, ranging from those with a marked agrarian
character to artificial ones derived from the process of urbanisation and
metropolitan growth. The objective of this paper is to define a model
to characterise landscape types and units that explains the landscape
dynamics (1910-2015) in Mediterranean coastal spaces at local scale,
taking as study area the municipality and surroundings of Castelld de
la Plana, in Spain. The aim is to identify the way in which society has
appropriated and occupied this space. This research seeks to analyse
landscape metrics that link dynamics in both space and time to provide
a comprehensive image of landscape dynamics. The methodological
procedure is based on the diachronic study of the landscape to discern
a pattern of change in the cultural landscape over time and space
that allows us to explain the current situation of the landscape and its
relationship with urbanisation and urban planning.
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1 Introduction

The peri-urban areas of the western Mediterranean
coastal strip have undergone a major transformation
caused by an historical and intense human
occupation, with processes such as urbanisation,
infrastructure development and land abandonment
(Garcia-Martin & Ros-Sempere 2016; Smiraglia et al.
2015). There has been an increase in the number
of inhabitants residing in the coastal areas and a
progressive change of economic activities from
the primary to the tertiary sector. The pressure
has become even more acute due to tourism and
the consequential rise in population and the vital
service infrastructures required (Plieninger et al.
2016). The result has been a transformation of the
landscape, expressed in different cultural landscape
configurations over time (Marcucci 2000). Such
transformations are deemed cultural, as they are a
consequence of the interaction between the natural
environment and the society inhabiting it in each
historical period (Tieskens et al. 2017). Thus, the
present territorial configuration is a combination
that ranges from landscapes with a marked agrarian
character (linked to the historical weight of the
primary sector) to the recent urban and peri-urban
process derived from urbanisation, metropolitan
growth and outsourcing of economy.

The study of landscapes should not be separated
from the historical spatial structures and the cultural
processes that sustain them (Antrop 2005; Gomez-
Zotano et al. 2018; Kohler et al. 2015; Stephenson
2008). This historical and long-term landscape
evolution explicates the common paths and turning
points in landscape patterns (Birgi et al. 2015;
Smiraglia et al. 2015).In this way, when analysing
the landscape and its historical dimension, we can
promote sustainable development models that
integrate social, economic and environmental factors
in space and time (Antrop 1997; Agnoletti 2014).

The aim of this paper is to develop a methodology
and geographical techniques to characterise and
analyse the evolution of the landscapes in peri-urban
areas of the western Mediterranean coast. Taking
as our study area the municipality of Castellé de la
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Plana, we will make explicit the driving elements in
the evolution of the landscape, scaled in space and
time. The purpose is to identify and understand the
way in which society has appropriated and occupied
this space, generating new landscape dynamics.
This model is based in part of the landscape
taxonomic pyramid (LTP) in the local spatial scale
(Gémez-Zotano et al. 2018).The methodological
approach developed qualifies and quantifies the
transformation of landscapes, considering their
historical dimension (evolution over space and time)
and the identification of different cultural landscapes
in each of the historical time series studied. This
research is the basis for carrying out a qualitative
analysis of change processes in each time series,
as well as for generating a model that will allow for
future transformation trends.

The study area corresponds to the municipality of
Castelld de la Plana and its immediate surroundings,
20,500 ha in the Mediterranean coastal area of
Spain (Figure 1). Its delimitation is not merely
administrative, but has rather been extended beyond
the limits of the municipality following the inclusion
of complete landscape structures incorporating the
municipal area, taking into consideration topography
and viewshed landscape properties (Benevolo 1994).

2 Materials and methods

The methodological procedure is based on the
diachronicstudyoftheculturallandscape.Thelimiting
factor of this method is the lack of documentation
available (cartography, orthophotography or aerial
and oblique photography, among others) and a
deficit of homogeneity over time (Ode et al. 2010).
The available data has been processed through
geographic information systems (GIS) and a type
of geospatial modelling LUCC (land use / cover
change), although landscape types remain the base
information. Landscape types set the criteria to mark
and select the different stages of analysis in order to
ascertain cultural landscape dynamics over time and
space. This allows us to explain its current situation
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Figure 1: Situation map and location of the study area, Castellé de la Plana,
Spain.

and its relationship with the city and, at the same
time, it will help to improve decision-making for

territorial (Palang et al. 2011) and urban planning.

2.1 Methodology

This landscape approach considers land cover,
topography, lithology and biogeography as base
information to determine landscape structures,
based on the territorial structure determined by
Gbémez-Zotano et al. (2018) applied to local scale:
type T4 of LTP. In this way, with the initial data and
through the concept of landscape type, understood
to be the classification of individual landscapes with
distinct attributes (Wascher 2005), characterisation
of the landscapes is initiated (Lang et al. 2008). We
advance in this characterisation by adding historical
texts and photographs to obtain the different types
of landscape in each time series, which serves as the
basis for carrying out the fieldwork. Thus, following
the concept of land units as the delimitation of
continuous and homogeneous landscape types
sectors (Zonneveld 1989; Veldzquez & Bocco 2001)
belonging to the characterised landscape types,
landscape units are obtained homogeneously. These

landscape units can be compared in each time series,
thereby coming up with models and exchange rates
corresponding to each landscape type (Antrop 2000).

The diachronic study of the cultural landscape is
carried out, using the land cover polygons of Corine
Land Cover as a base layer for the delimitation
of landscape types for 2012 (Carvalho-Ribeiro et
al., 2013), together with a previously calculated
physiographic model (altitudes, slope gradients
and slope aspects) (Aguilo et al. 1992; Lépez et al.
2016), lithology and data on bioclimatic zones and
biogeography (Costa Talens 1999; Rivas-Martinez
et al. 2014). With this information, individual
landscapes have been classified by their attributes
to obtain landscape types representing a six-time
series. These situations include the interpretation
of orthophotography (2015 and 1997), aerial
photographs (1977 and 1956) and historical
cartography (planimetric maps for the vyears
1940 and 1910). With these types, we proceed to
incorporate the historical information (texts and
obligue photography), along with the execution
of the current fieldwork, to obtain landscape units
(Zonneveld 1989; Veldzquez & Bocco 2001) (Figure
2).
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Figure 2: Outline global methodology.

2.1.1 Stages of the methodological procedure

This procedure sets out from a holistic landscape
hypothesis (Antrop 2000), with an integrated vision
of the elements that shape the landscape. The
necessary data are obtained in order to arrange the
materials that allow the passage from land cover of
Corine Land Cover of 2012 to landscape types and
finally to landscape units for each one of the time
series. The information is pre-processed so as to
perform photointerpretation of the different stages
and gather a uniform time series that enables us to
analyse the geo-history of the landscape (Antrop
2005).

Analysis of specific documentation (including
reports; and statistical and graphic documentation)
is carried out, when available, to determine the
territorial environment organised by historical
states that can guide the evolution and change of
the landscape over time. Through fieldwork, the
correlation between the compiled and processed
documentation and the current landscape in the
study area is checked. For this purpose, itineraries
are made, pre-planned and supported with the data
and notes obtained from the previously analysed
documentation.

The data used to indicate the landscape types and
landscape units are:

* Morphology: cartography and information
of altitudes, slope gradients, slope aspects
and hydrology (channels), obtained from the
National Geographic Information Centre CNIG
Geographical Download Centre (CNIG, 2017)
and from Infraestructura Valenciana de Dades
Espacials (Institut Cartografic Valencia 2017).

» Lithology: geological and lithological cartography
and information, obtained from the Geoscientific
Information Catalogue (Instituto Geoldgico vy
Minero de Espafia 2017).

» Biotic: vegetation coverage (natural and
agricultural), obtained from the Land Monitoring
Service (Copernicus, 2017), bioclimatic zones
of the Valencian area (Costa Talens 1999) and
biogeographic units (Rivas-Martinez et al. 2014).

* Human: cartography and statistical data on
population, settlements, typology of buildings
and infrastructures  (irrigation  systems,
communications networks, and facilities),
obtained from the Land Monitoring Service
(Copernicus, 2017) and statistical data with
geographic properties sourced from the National
Institute of Statistics (INE) database (INE 2008).
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* Protection: soils, landscapes, cultural and
natural protected areas, obtained from Estructura
Valenciana de Dades Espacials (Valencian Spatial
Data Infrastructure) (Institut Cartografic Valencia
2017).

2.2 Production and manipulation of base
information

This phase starts from the base information of the
digital terrain model (DTM) with a definition of 5
m to perform the calculation and parameterisation
of the physiographic model (Table 1). All the
parameterisations (Aguilo et al. 1992; Lépez
et al. 2016) have been modified to adapt the
externalities of the peri-urban areas of the western
Mediterranean coastal strip specifically for the study
area environment (Sanjaume Saumell 1985) and in
this way, suitably incorporate the land uptakes from
the grounding of the coastal lagoons and marshes.

Table 1: Parameterisation according to the digital terrain
model.

Parameterisation

<lm, 2m, 10m, 20m, 50m, 100m,
200m, 300m, 400m, 500m, >500m

<1%, 3%, 6%, 10%, 20%, >20%
09, 1359, 2252, 3602

Morphology

Altitude

Slope gradient

Slope aspect

For the physiographic model, the hydrographic
network (rivers, ravines and irrigation network) was
taken into account (Obiol Menero & Soriano Marti
2009), as well as lithology, the different types of
rocks being categorised according to their capacity
to maintain vegetation within the biogeographic
units of Valencian coastal areas: Mediterranean
region, West Mediterranean sub-region, Valencian-
Provencale-Balearic province, Valencian sub-
province, Valencian-Tarraconense sector, Espadan
Sierra and Castellonese district and dry Thermo-
Mediterranean area (Rivas-Martinez et al. 2014;
Costa Talens 1999).

Regarding human activity parameters, they are
categorised according to the population and
household density by census sections (INE 2008).
We also take into consideration the road network
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structure (large infrastructures, roads, urban roads
and historic rural roads) that guides and organises
the territory, especially the large road and railway
infrastructures, essential for the study, given that
they fragment the territory and the landscape.

Once the necessary base information was collected,
the patterns and landscape types were identified and
the landscape units delimited, the information was
homogenised by a digital adjustment for both aerial
photography and historical cartographies. To this
end, using Adobe Photoshop CS4 the photograms
are aligned with grid tools and arbitrary rotation.
Historical aerial photograms that do not have colour
information are converted to 1 band, grayscale. All of
them are adjusted for tone and contrast to improve
the scanned image from analogical media, usually
from positive print originals. The information of the
flight and pass characteristics is trimmed to leave
only the aerial image and the points of reference, by
means of crop and canvas size tools provided by the
software.

Prior to georeferencing, historical cartography was
analysed using MapAnalyst software to evaluate
its projection and positional accuracy. Spatial
location of old maps was compared with a correctly
processed current cartography (Jenny & Hurni 2011).
Georeferencing (Chias & Abad 2009) was carried out
with ArcGIS 10.3.1inthe projected coordinate system
ETRS1989, UTM zone 30N using at least 4 control
points that had a well identified correspondence
with the current reference orthophoto. Control
points were uniformly distributed over the full
extent of the document to be georeferenced and
were rectified using the most appropriate function.
This function in the study area turned out to be
projective transformation for aerial photography
(years 1956 and 1977) and adjust transformation
for planimetric maps (years 1910 and 1940).
Orthophotography compositions corresponding to
1997 and 2015 were obtained from official entities,
with geolocation criteria according to the Spanish
Spatial Data Infrastructure (CNIG 2017).

2.3 Landscape unit delimitation

Landscape unit boundaries were delimited following
a retrospective sequence, starting from the
most recent time (2015) to the first date (1910),
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and characterised according to the established
classification of landscape types in each time
series studied. All the information is generated in
a single vector file that includes all the time series.
Together with the cartography, the data fields
that unequivocally identify the unit and its type of
landscape in the table of contents are added:

* Generation of a unique polygon name field, to
identify it unequivocally. Initial polygon number,
adding one letter per time series.

» Generation of landscape type field for each of
the tabulated moments (2015, 1997, 1977, 1956,
1940 and 1910). This will enable us to calculate
the matrices of change between time series.

* Generation of surface and longitude (perimeter)
fields, to perform statistical calculations of types
and change over time, and to obtain the basic
statistics associated with changing matrices and
landscape patterns.

In each time series, all polygons were revised,
subdivided, and assigned the landscape type at
that historical state following an alphanumeric code
that differentiates it from the others and has been
maintained from its initial state to the end.

Once the landscape units have been obtained at
each state, an analysis of their variation over time is
carried out. First, a variability analysis is performed,
using ArcGIS and the corresponding vector file,
between each two contiguous states, to obtain
the annual change rate. At the same time, taking
advantage of the calculations made, we obtain
the rate of change and the number of times a unit
changes the landscape type over time series (Amici
et al. 2017; Lang et al. 2008).

After performing the variability analysis, we proceed
to perform a statistical analysis that shows the
patterns of landscape change and its long-term
trend (McGarigal et al. 2012). For this purpose,
basic spatial metrics calculations are performed for
each landscape type: number of patches (NP); sum,
average and standard deviation of its surface; sum,
average and standard deviation of its perimeter. In
addition, fragmentation rates are calculated. For this
research, we used the following landscape metrics,
which were calculated to evaluate spatial-temporal
trends: Largest Patch Index (LPI) in hectares; Patch
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Density (PA) ratio of patches per hectare; Edge
Density (ED) ratio of perimeter metres per hectare
(Kumar et al. 2018; Amici et al. 2017; Jaeger 2000).

3 Result and discussion

3.1 Landscape units, main features

We identified seventeen types of landscape, of
which 5 are urban and peri-urban, 6 agricultural, 3
forests and 3 water types (Table 2).

Table 2: Landscape types for areas of the western
Mediterranean coastal strip.

Type Urban and peri-urban landscape pattern

U1l Dense urban on lowlands Dense construction in land occupation
and building, alignment to public road,

on coastal and lowlands

U12 Scattered urban Scattered buildings with urban or
agricultural open spaces, on coastal,

lowlands and hills

U13 Industrial and tertiary urban
on flat lands

Buildings, facilities and endowments, on
coastal and lowlands

Ul4 Urban free space on
lowlands

Urban free space landscaped, on coastal
and lowlands

U16 Linear infrastructures Road and railway linear infrastructures
that fragment the landscape, on

lowlands

Type Agricultural landscape pattern

A21 Agricultural, orchard mosaic  Agricultural mosaic of irrigated orchards,
irrigated on lowlands on lowlands

A22  Agricultural, irrigated citrus
fruits

Irrigated citrus fruits, on lowlands and hills

A23  Agricultural, orchard mosaic  Agricultural mosaic of irrigated orchards,
irrigated on marsh on coastal wetland lands with drainage
channels

A24  Agricultural, rice paddy on
marsh

Rice paddy, on coastal wetland lands with
drainage channels

A25  Agricultural, pastures Pastures or land without apparent crops,

on coastal wetland lands and lowlands

A26 Agricultural, rainfed
wooded mosaic

Agricultural mosaic of carob trees, olive
trees, almond trees and rainfed vineyards,
on lowlands and hills

Type Forest landscape pattern

N31 Forested coniferous with
scrub on hillside

Coniferous forest, understory and scrub
areas, on hills

N32  Garrigue, scrub on hillside Garrigue, understory and basophilic scrub,

on hills

N33 Without vegetation on dry
riverbeds and beaches

Land barren or with very little vegetation,
on dry riverbeds, beaches and hills
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Type Water landscape pattern

H41 Marsh on wetland Marshes and lagoons, on a former coastal

lagoon

H52 M2 Cristina Reservoir Sheet of continental water generated by

the M2 Cristina reservoir

H53 Mediterranean Sea Sheet of seawater, Mediterranean Sea

3.2 Landscape units and dynamics

The generated landscape units, characterised by
their landscape type, allow their distribution to
be represented with a homogeneous symbology
for each time series. This affords a first visual
approximation to models of association, changes
and even fragmentation. Figure 3 compares the

landscape types

vt us

B uie A22 A24
vz u14 A21 A23 A25
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landscape types of the year 1910 with the types of
the year 2015, appreciating the important landscape
transformations between both states (location of
typologies, area occupied by each type, big increase
in landscape fragmentation, among others).

Changes in landscape types differ in amount and
sign according to their typology (Table 3). Urban
types increase their surface in every time series.
Irrigated agricultural types are maintained over
time, although changing their spatial position to be
replaced by urban types, which in turn have replaced
the rainfed types. The rainfed agriculture area has
been reduced in every time series, but more sharply

A26 I N32 B H41 H53

I N33 H52

Figure 3: Map of changing landscape patterns. Study area, 1910-2015.

201 I
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Figure 4: Variability chart of landscape types. 1910, 1940, 1956, 1977, 1997 and 2015.
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Table 3: Landscape types (%) and rate change by type.

Landscape Online 69 (2019) -

Type 1910 1940 Ratio 1956 Ratio 1977 Ratio 1997 Ratio 2015 Ratio
% % 1940/10 9 1956/40 o  1977/56 o  1997/77 ¢  2015/97

Uil 098 1.17 1.2 1.49 13 2.50 1.7 3.28 13 4.29 1.3
Ul2 0.76 0.86 1.1 0.98 1.1 2.29 24 6.12 2.7 8.02 13
ui3 0.14 0.17 1.3 0.38 2.2 2.84 7.4 4.81 1.7 7.21 1.5
ui4 0.27 0.27 1.0 0.30 11 0.25 0.8 0.30 1.2 0.68 2.2
u16 - - 0.66 - 1.55 23 2.44 1.6
A21 0.80 1.03 1.3 0.75 0.7 1.13 1.5 0.49 0.4 0.34 0.7
A22 21.57 30.48 1.4 32.32 11 40.45 1.3 38.36 0.9 30.49 0.8
A23 434 3.96 0.9 3.39 0.9 1.95 0.6 1.80 0.9 1.80 1.0
A24 1.77 2.87 1.6 4.33 1.5 - - -
A25 0385 191 2.2 1.37 0.7 5.37 3.9 4.15 0.8 7.08 1.7
A26 34.57 25.32 0.7 21.18 0.8 6.32 0.3 1.40 0.2 0.75 0.5
N31 442 4.20 1.0 1.25 0.3 1.42 11 0.97 0.7 2.28 2.3
N32 0.57 0.58 1.0 6.07 10.5 8.54 1.4 10.50 1.2 9.25 0.9
N33 1.83 1.25 0.7 1.22 1.0 1.51 1.2 1.59 11 1.68 11
H41 290 0.99 0.3 - - - -
H52 0.46 - 0.46 1.0 0.46 1.0 0.46 1.0 0.46 1.0
H53 24.24 24.48 1.0 24.50 1.0 24.29 1.0 24.21 1.0 23.24 1.0
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since the middle of the twentieth century. Forest
types have increased slightly over time series. Finally,
water types have changed with the construction of
the Maria Cristina reservoir and the disappearance
of the marsh and rice paddy landscape (Figure 4).

Along with the quantified analysis of change rates,
the variability of landscape types and the number of
changes that have taken place over the last hundred
years is also calculated (Figure 5). Most changes in
landscape units occur only once, but there is also a
significant number of units that have changed twice
and a very low number that have changed three and
even four times.

Besides the analysis of variability, we have also
studied how changes affect the fragmentation of
landscapes. To obtain the fragmentation in the study

area, the number of patches (NP), the sum of the
perimeter of the patches of each type (TE) and the
density of the edges (ED) were calculated (Table 4).
We can observe, from the evolution of the selected
landscape metrics, that the fragmentation of the
landscape units increases with time.

The fragmentation, illustrated in figure 6, has grown
from the outset in 1910 with 125 patches until its
maximum in 1977 with 452 patches, an increase of
361%. Since then, it has decreased to a lesser extent,
reaching 358 patchesin 2015, areduction of 26%. The
greatest increases, both in the number of patches
and in the length of its perimeter, have taken place in
scattered urban (U12), urban industrial and tertiary
(U13) landscape types, as well as in agricultural
irrigated citrus fruit (A22) and agricultural pastures
(A25) (Figure 6).
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without changes 29.34%
changes 70.66% 1910-2015

Figure 5: Variability map of landscape units. 1910 - 2015.

Table 4: Landscape metrics by type: number of patches (NP), total edge (TE) in kilometres
and edge density (ED) ratio of metres per hectare.

Type 1910 1940 1956 1977 1997 2015
NP TE ED NP TE ED NP TE ED NP TE ED NP TE ED NP TE ED

U1l 3 1430 0.60 3 1570 0.66 8 2457 1.03 26 5218 2,18 19 56.05 2.34 15 65.22 2.72
U12 13 26.10 1.09 17 3188 1.33 35 4639 1.94 82 11581 4.83 81  236.57 9.87 66  240.38 10.03
u13 6 10.76 045 8 12.18 0.51 15 19.60 0.82 57 86.81 3.62 43 102.99 4.30 31  130.39 5.44
ui4 2 605 025 2 605 025 3 631 026 3 571 024 5 8.03 0.34 14 27.25 1.14
u1e6 0 - 0 - 0 4 4757 198 8 11550 4.82 1 17271 7.21
A21 6 3120 130 9 4061 1.69 11 26.70 1.11 12 26.72 112 12 21.50 0.90 9 14.05 0.59
A22 14 11499 4.80 29 214.74 8.96 26 241.09 10.06 32 327.35 13.66 55 360.01 15.02 70  341.78 14.26
A23 1 2700 113 1 2775 116 2 2659 111 6 2543 1.06 9 4339 1.81 8 40.55 1.69
A24 2 1091 046 3 1863 0.78 2 2273 095 O 0 0

A25 7 2315 097 15 36.09 1.51 28 49.92 2.08 73 127.26 531 70 137.52 5.74 67 192.63 8.04
A26 23 211.67 8.83 60 289.57 12.08 69 342.13 14.27 83 201.00 8.39 40 64.22 2.68 25 33.84 1.41
N31 5 5351 223 6 5409 226 1 038 0.02 7 28.47 1.19 14 33.04 138 17 56.91 2.37
N32 16 36.63 1.53 10 34.40 1.44 45 16799 7.01 46 202.12 843 28 173.70 7.25 21  155.76 6.50
N33 24 9327 3.89 16 6584 275 24 60.63 2.53 19 67.11 2.80 15 65.42 2.73 12 58.36 2.44
H41 2 2437 1.02 2 1845 0.77 O 0 0 0

H52 0 - - 1 1013 o042 1 10.13 042 1 10.13 042 1 10.13 042 1 10.13 0.42
H53 1 5210 217 1 52.01 217 1 5287 221 1 53.15 222 1 53.96 225 1 60.10 2.51
Total 125 736.01 183 928.14 271 1,098.02 452 1,376.82 401 1,482.01 358 1,600.04
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Figure 6: Landscape fragmentation by type: variability chart of edge density (ED) ratio of
perimeter metres per hectare, 1910 to 2015.

3.3 Discussion

In the last years of the twentieth century, some of
the landscape evolution studies carried out were
characterised by their regional and supraregional
geographical scope, type TO and T1 of LTP (Gémez
- Zotano et al. 2018), such as those elaborated by
Plan Blue (Benoit et al. 2001) and the Mediterranean
Commission on Sustainable Development (MCSD)
(UNEP / MAP 2016). More recently, some analyses
at smaller scales, subregional and supralocal, type T2
and T3 of LTP, have been carried out related to other
sectors of the Mediterranean region, such as those
focused on rural areas of the Spanish and Italian
mountain regions (Agnoletti et al. 2015; Gémez -
Zotano et al.2018; Serrano, 2018; Statuto etal. 2016;
Tortora et al. 2015). Regarding detailed studies in
Spain, some works are related to landscape trends
in coastal wetlands and agricultural surrounding
environments, for example, the research focusing
on the traditional farming area of Murcia (Mata &
Fernandez 2004; (Garcia - Martin & Ros - Sempere
2016). The inland continental wetlands of the lberian
Peninsula have also been analysed (Vega-Pozuleo et
al. 2017).

These works, however, do not incorporate the
holistic study of the landscape as a cultural element
in continuous transformation in space and time.
This lack of integration and interaction in studies of

urban, peri-urban, agricultural, forestry and water
landscapes types makes it more difficult to analyse
the dynamics of change over time and space. This
study homogenises the characterisation of landscape
types in order to analyse these models of change at
local scale.

All the data gathered with this research will provide
the basis to explore the possible future scenarios for
the coming years. This will enable us to analyse the
correlation between landscape types and the land
classifications of current urban planning. In addition,
the combination of future trends in landscape
dynamics and their relationship with urban planning
criteria may help establish the basis for the new
future planning approaches.

4 Conclusions

The changes of the landscape in coastal spaces of
the western Mediterranean coastal strip have taken
place over space and time, due to the historical and
intense human occupation of the coast, with a major
increase over the last hundred years. In this period of
time in the study area at local scale of TLP, landscape
types that were predominant in previous centuries
have disappeared, mainly the wetland marsh (H41)
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and the wooded mosaic on rainfed agricultural land
(A26). These landscapes have been replaced mainly
by urban and peri-urban types, both the dense
(A11) and scattered (A22) on the lowlands and the
industrial and tertiary (A13) ones more related
to the new forms of land occupation by current
societies. These transformations of the landscape
have accelerated over the last hundred years and,
to a greater extent, since the last quarter of the
twentieth century. Furthermore, transformations
have been aggravated by the fragmentation
introduced by large infrastructures, landscape type
of linear infrastructures (A16), which impede the
connectivity and homogeneous visualisation of
large areas of the territory. These data lead to the
accumulation of the sum of the perimeter of the
patches of each type (TE) and Edge Density index
(ED), which have constantly increased throughout
the study period.

This study generates the information and the base
data with which to analyse the possible landscape
scenarios in the coming years. For this purpose,
Markov chain analysis and cellular automata will be
performed. In addition, it will allow us to analyse
the relationship between current urban planning
strategies at each time series and their relationship
with the landscape types generated. These historical
landscape dynamics will facilitate better decision-
making for future territorial and urban planning.
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