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Abstract: This study explores the synergistic integration of remote sensing (RS) and Historical Land-
scape Characterisation (HLC) methodology as an innovative, multi-scalar and holistic approach to
enhance archaeological planning. The goal is to maximize the effectiveness of the investigations,
optimizing data collection and improving the contextual understanding of the sites. In fact, these
methodologies can significantly contribute to the documentation, conservation, planning and val-
orisation of archaeological areas. By integrating RS data with features detected by HLC, a complete
picture is obtained that facilitates a deeper understanding of the landscape and historical dynamics.
This article will explain the combined approach of RS and HLC, presenting some methodologies key
to improving the precision and effectiveness of archaeological planning. This integration facilitates
the sustainable preservation of archaeological resources and contributes to the conscious management
of cultural heritage in the context of contemporary development. The paper demonstrates, through
a case study, how the application of the two methodologies (RS and HLC) in an integrated form
can provide an exhaustive interpretation of the territory in which the archaeological area is located,
which can represent an exhaustive knowledge base on which to set up effective processes for the
strategic territorial planning of archaeological areas.

Keywords: archaeological sites; remote sensing; conservation and planning; landscape characterization;
Caulonia

1. Introduction

Historical Landscape Characterisation (HLC) is a spatial reading method that is used
to understand and represent landscapes with particular reference to their historical devel-
opment [1]. This methodology was modelled by English Heritage in the early 1990s [2]
and is mainly applied in England, although very similar methodologies are becoming
increasingly common in other parts of Europe [3].

The particularity of the method lies in the fact that instead of mapping individual
archaeological sites, it attempts to interpret the entire landscape as a continuous cover
based on changes in historical development [4].

Landscapes change over time, deriving their shape and typicality from human actions
and the natural processes of the past and present; this is also why they are very complex
spatial forms with many thousands of individual physical elements that can be interpreted
with a range of different values in the past and present, and with different perspectives for
the future [5,6].

Therefore, the analysis of evolutionary dynamics entails the examination of those
signs that human activity has imprinted on the territory: land use and the shape of plots of
land, the distribution of settlements and population, the deployment of the infrastructure
and transport network, the articulation of the administrative grid, the relations between
productive structures, and so on.
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The HLC recognises that all parts of the landscape have historical significance as a
result of human activity and use over millennia [7].

The HLC maps the ‘types’ of character, bringing the historicity of the landscape into
the foreground by presenting its present-day character in the light of the ‘long chain’ of
events in history [8]. The HLC, based on the assumption that the landscape is the result of
the combination of different forms of social, economic, legal and political–administrative
organisations which have shaped an area and its multiple components over time, thus
emphasises the diachronic aspect. In this sense, the landscape represents the material
translation of the relations that have developed, over time, between a human group and its
environment, whereby the set of physical elements, and the signs left by man through the
transformative activities of the natural elements, define the identity of a place. Furthermore,
the method is very flexible; it can be modified to adapt to variations in the nature of local
landscapes or to the objectives of a project [7].

The use of satellite remote sensing (RS) in archaeological research dates back to the
second half of the last century [9]. More recent, i.e., dating back to the 1970s, are the aerial
platform surveys carried out using hyperspectral scanners, to which the Multispectral
Infrared and Visible Imaging Spectrometer (MIVIS) sensor belongs [10,11].

In Italy, the MIVIS airborne hyperspectral sensor was first employed in the archae-
ological field by the CNR LARA (Laboratorio Aereo Ricerche Ambientali del Consiglio
Nazionale delle Ricerche), which started a research programme in 1994 on the archaeo-
logical areas of Selinunte [12] and Marsala. Since 1999, other areas in Sicily have been
affected by the application of MIVIS in archaeological research such as Alesia, Mozia,
Piazza Armerina, Soriana and later, in 2005, in Apulia in the archaeological area of Apri
and Siponto, and in northern Italy starting in 2002 in Piedmont along the Po valley and
Friuli Venezia Giulia in Aquileia [13].

Today, thanks to the good availability of high-resolution satellite images, remote
sensing is one of the most powerful tools for low-cost surveys in the archaeological con-
text [14–16]. This is also because we are in the presence of a landscape that is rapidly
changing due to strong human impact [17,18], and, very often as a result of this, archae-
ological evidence is erased and/or buried very quickly. In particular, in Mediterranean
coastal areas, which are critical areas of investigation because, they are affected by erosion,
desertification, rapid agricultural development more than the others, and at the same time,
historically, they are custodians of an enduring synergistic relationship between landscape,
ancient cultures and societal evolution [19,20], which seem to be endangered today with a
serious impact on archaeological remains. More heavily, it has also sometimes happened
that the change in the use of some areas facilitated by mechanical means, for agricultural
purposes or construction or other, has destroyed several archaeological sites, levelling their
original relief forms. The use of remotely sensed digital imagery allows for the elaboration
of predictive models, in an attempt to interpret the spatial distribution of unknown sites
and to identify areas where the probability of locating ancient settlements is highest [21,22].
Furthermore, the identification on hyperspectral images of surface traces and anomalies,
further investigated by measuring the physical properties of soils and vegetation, can be
related to the presence of buried archaeological deposits [13].

Finally, the GIS, where both the surveys carried out with the HLC and RS methods
converge, becomes a useful system for managing and integrating the different remote
sensing data and the information extracted from it, such as the historical and landscape
interpretations and any other data useful for configuring a predictive model implemented
for the location, conservation, planning and management of archaeological areas [23].

The integrated methodology that combines HLC and RS aims to offer a detailed and
comprehensive view of landscape variations, facilitating the detection of archaeological
features and investigations to discover the presence of possible finds underground. In this
sense, the aim is to fill some specific gaps in archaeological research, which in most cases
has either investigated and then made assumptions in the area covered by archaeological
excavations without considering a wider reference territory, or has referred to more or
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less in-depth analyses of land use but never in a historical–diachronic form. Therefore,
considering the specific limitations of current methodologies, it is hypothesized that this
type of experimental approach, based on the synergic use of HLC and RS, can improve
the effectiveness and accuracy of archaeological planning by significantly contributing
to the sustainable conservation of archaeological resources and the management and
enhancement of archaeological sites.

2. Materials and Methods
2.1. Methodology

In more detail, HLC is carried out by examining the current landscape through the
use of maps, aerial photographs, or other sources, and characterising it according to
particular component patterns into landscape ‘types’. These types are usually defined prior
to mapping [23,24].

The mapping in the specific case of the archaeological area of Caulonia in the Calabria
Region was carried out using Quantum GIS software, and the data for each individual block
of a specific landscape character ‘type’ were recorded using a Microsoft Access database.
A number of sources, such as maps from the Military Geographical Institute of Italy,
digital orthophotos, historical and modern maps, and vertical colour aerial photographs,
were used to inform character mapping. Some other data sets were also used, where
available, e.g., the detailed survey of the Strategic Plan, and, as far as possible, the number
of different HLC types was kept to a minimum. HLC ‘types’ were then assigned on the
basis of similarities with the case studies, and recorded in the database together with
‘morphological’ information on each block of each character type.

In particular, land cover variations were considered for the following macroclasses:
1. Artificially modelled territories; 2. Agricultural territories; 3. Wooded territories and
semi-natural environments; 4. Vacant areas; 5. Areas with buildings.

In addition, an analysis of the changes in land area was carried out, through the
intersection of the vector data for 1938 and 2024, two different time thresholds, the land
areas subject to land cover transformations in the considered interval were identified. From
these, transition matrices were derived, from which the source and target land use classes
can be known.

All of these data are then available to be analysed and to chart trajectories of change in
the future, as it allows us to see the links between landscapes of different periods, in which
sense landscape archaeology can play an important role in informing spatial planning by
helping to guide change in the future [23].

The remotely sensed data make use of MIVIS technology, i.e., a simultaneous hyper-
spectral imaging system operating in the regions of the electromagnetic spectrum from
visible to thermal infrared, with high spectral resolution.

More specifically, MIVIS has a modular electro-optical sensor consisting of 4 spec-
trometers that simultaneously capture, with an instantaneous angle of view of 2 mrad, the
radiation coming from the Earth’s surface in the visible wavelengths (20 bands between
0.43–0.83 pm) in the near infrared (8 bands between 1.15–1.55 pm), in the mid-infrared
(64 bands between 2.0–2.5 pm) and in the thermal infrared (10 bands between 8.2–12.7 pm)
for a total of 102 bands that allow for image composition in both real RGB colours and false
colours [25,26].

The MIVIS hyperspectral images were acquired in 2011 as part of the Simona project
of the CNR Institute of Air Pollution [27].

To highlight the surface inhomogeneities present on the images, due to variations
in texture, humidity and vegetation cover induced on the surface by the presence of un-
derlying structures, different hyperspectral data processing procedures were used: the
transformation technique (Minimum Noise Fraction and Principal Components Analysis
(MNF and PCA), the Spectral Angle Mapper (SAM) classification, and the NDVI Vegeta-
tion Index.
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The photo-interpretative analysis of the archaeological site of Caulonia takes into
consideration the presence of areas of differentiated humidity, which appear with a different
colouring on the image, such as the vegetation cover that grows more luxuriant and greener
where more humus and greater humidity are present, the granulometric alteration of
the terrain, the slight and gradual altimetric variations that detect the presence of buried
archaeological elements, as well as the presence of ancient materials in certain points of
the soil.

The MIVIS images resulting from the transformation techniques of Minimum Noise
Fraction (MNF) and Principal Components Analysis (PCA), and the Rules Images derived
from the Spectral Angle Mapper (SAM) classification, as well as aerial photographs and
orthophotos, were interpreted from an archaeological and topographical point of view.

The photo interpretation of all the traces identified was supported by accurate bib-
liographic research and a systematic reconnaissance of the terrain that allowed for an
archaeological reading of the anomalies, and provided a great deal of information on the
general situation and the individual structures of the archaeological area of Caulonia.

This methodological framework allows for a holistic understanding of landscape
transformations over time.

The novelty of the approach lies in the integration of two distinct methodologies—HLC
and remote sensing—into a unified framework for archaeological planning. This multi-
scalar and holistic approach is innovative in its ability to provide a comprehensive under-
standing of the landscape and historical dynamics, thereby improving the accuracy and
effectiveness of archaeological conservation and planning. In the literature, there are no
existing experiences with the integration of the two methods, so this integration progresses
beyond existing practices.

2.2. Study Area

Caulonia (Caulon) was founded by Achaean colonists. Between the end of the 8th
century BCE. and the beginning of the 7th, the excessive proximity of larger and more
powerful cities, combined with the narrowness and low fertility of its territory, severely
limited its expansion. The heyday of the Achaean city must be considered the second half
of the 6th century BCE when it participated in the Battle of Sagra alongside Crotone against
the Locrians [28]. Historical sources speak of successive destructions (which could imply
relative reconstructions): in 389 BCE by Dionysius the Elder, tyrant of Syracuse; in 280 BCE
as part of Pyrrhus’ expedition against the Romans; in 209 BCE, after being the object of
contention between Hannibal and Rome. Between the 1st century BCE and the 1st century
CE, the Romans implanted a statio on the site—a resting/change station along the road
that connected Taranto and Reggio Calabria—known as Caulon, Stilida or Cocyntum and
frequented until the beginning of the 7th century CE. Its implantation was a consequence of
the planning of road axes, following the Roman conquest of Bruttium (roughly present-day
Calabria). New villas sprang up around the abandoned settlement, linked to the latifundary
exploitation of the territory [29].

The archaeological area includes the sanctuary of Punta Stilo consisting of a Doric
temple dating from around the mid-5th century BCE (Figure 1); the Casamatta, where
several coins of the period were found, as well as traces of a cult to Demeter; the House
of the Dragon (Figure 2), which includes the remains of a house in which a floor mosaic
representing a sea dragon was found, which has become the symbol of Caulonia itself in
recent years (Figure 3); the hill of the Punta Stilo Lighthouse where there are the remains of
a temple presumed dedicated either to Poseidon or Apollo, and other houses such as the
House of the Grotesque Character, the House of Insula I, House Guarnaccia, and House of
Clete [30–32].



Heritage 2024, 7 2448Heritage 2024, 7, FOR PEER REVIEW  5 
 

 

 
Figure 1. Archaeological remains of the Doric temple at Punta Stilo. Aerial photo shows the location 
of the temple near the coastline. 

 
Figure 2. Aerial view of the archaeological area of Caulonia, with the archaeological remains of the 
Doric temple of Punta Stilo, the remains of Casamatta, and the remains of the Dragon House. On 
the aerial photograph, archaeological remains are identified by their designation. 

 

Figure 1. Archaeological remains of the Doric temple at Punta Stilo. Aerial photo shows the location
of the temple near the coastline.

Heritage 2024, 7, FOR PEER REVIEW  5 
 

 

 
Figure 1. Archaeological remains of the Doric temple at Punta Stilo. Aerial photo shows the location 
of the temple near the coastline. 

 
Figure 2. Aerial view of the archaeological area of Caulonia, with the archaeological remains of the 
Doric temple of Punta Stilo, the remains of Casamatta, and the remains of the Dragon House. On 
the aerial photograph, archaeological remains are identified by their designation. 

 

Figure 2. Aerial view of the archaeological area of Caulonia, with the archaeological remains of the
Doric temple of Punta Stilo, the remains of Casamatta, and the remains of the Dragon House. On the
aerial photograph, archaeological remains are identified by their designation.

Heritage 2024, 7, FOR PEER REVIEW  5 
 

 

 
Figure 1. Archaeological remains of the Doric temple at Punta Stilo. Aerial photo shows the location 
of the temple near the coastline. 

 
Figure 2. Aerial view of the archaeological area of Caulonia, with the archaeological remains of the 
Doric temple of Punta Stilo, the remains of Casamatta, and the remains of the Dragon House. On 
the aerial photograph, archaeological remains are identified by their designation. 

 

Figure 3. Particular of the Mosaic of the Dragon House. The mosaic is part of the floor of the house.



Heritage 2024, 7 2449

2.3. Archaeological Research on the Site of Caulonia

The definitive identification of the ancient Achaean city of Caulonia is due to Paolo
Orsi, who, in excavation campaigns from 1912 to 1915, brought to light the remains of
the Doric temple and remnants of the city walls [33]. In 1959, Schmidt and Chevallier
used Orsi’s aerial photographs and archaeological data to study the topography and town
planning of the city. In the 1970s, research activities continued under Alfonso De Franciscis,
and more intensively in the 1980s, with the start of programmatic and systematic research
on the archaeological site on behalf of the Archaeological Superintendency of Calabria
with the contribution of Calabrian universities, the French National Council of Research
(CNRS), the Ecole Francaise, and L’Ecole Belgique in Rome [34]. Since 2003, archaeological
investigations have focused almost exclusively on the city’s seafront by the University of
Florence, and numerous artefacts have been found. In recent years, various structures and
objects pertaining to the ancient city have been found in the archaeological area, especially
from the excavations at the Doric Temple and from the excavation of Casamatta, where in
2012, an extraordinary mosaic was discovered near a monumental thermal environment
dating back to the 4th century BCE. That is considered the largest and most articulated
Hellenistic mosaic of the entire Magna Graecia (Figure 3), as well as the oldest in Calabria,
dating back to between the end of the fourth and the first decades of the 3rd century
BCE [35,36].

3. Results and Discussion

The principle on which the methodology of reading the historical landscape through
HLC is based is to verify changes in land use and land cover by identifying minimum
landscape units and vocational areas [24]. This is important in order to monitor future
transformations of the landscape and assess the related landscape risk so that preventive
actions can be implemented if necessary.

The HLC analysis considered different historical periods using historical aerial pho-
tographs from 1938 (Figure 4), which provide important information that is sometimes no
longer visible on the ground today due to subsequent transformations, and Google Earth
remote sensing images from 2013 to the present day 2024. At the various dates, the key
recognisable features of the landscapes were identified through a comparative analysis
that demonstrated the changes in land use and land cover, as well as which historical
processes or practices led to their formation. The analysis was structured on a georefer-
enced database and was consequently mappable and analysable through GIS systems. The
possibility of interrogating the data in a diachronic series made it possible to analyse the
modifications of the territory over time, observing in which directions its landscape and
environmental structure is evolving. This, at the same time, made it possible to identify
elements of potential landscape risk deriving from the alterations of the agricultural mesh
and the expansion of areas with artificial cover, as well as to show in quantitative terms the
reciprocal relationship between the different land covers and therefore the balance between
the different landscape elements.

For the area under consideration, which lies between two torrents, the historical
cartographies clearly showed the signs of the soil and crops related to the centurial grid, as
well as the boundaries of the territory and the landscape arrangements replaced by the most
recent reorganisation of the territory. With regard to the areas that have been transformed
over time, it is possible to note that in the vicinity of the archaeological area, many large
areas have remained with the same uses as in 1938, and only some of the information
incorporated in the landscape has been altered: the areas that have changed their use are
subdivided into small and multiple portions of areas that follow the morphology of the
territory and the subdivision of land ownership (Figure 5).
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Figure 5. Map of landscape change with variation of landscape types in the period 1938–2024 of
the archaeological area of Caulonia. The areas shaded in blue are the landscape types that have
changed over the time period in question, changing their landscape structure and use. The areas
shaded in green are landscape types that have not changed over the time period in question, while
retaining the same function. Author’s elaboration using an HLC database in GIS (with QGis software,
version 3.28).

There are different ‘types’ of landscape, predominantly agricultural with intensive and
extensive cultivation (citrus groves, orchards, vineyards, greenhouses for the production of
vegetables), while closer to the coast the built-up area extends, and much of it is destined
for the settlement of tourist facilities (Figure 6).
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The principle on which the use of photo areas and remote sensing data in archaeology
is based is that every buried object, whether of human or natural origin, introduces anoma-
lies into the characteristics of the overlying soil over time [25]. These anomalies are due
to variations in the chemical–physical properties of the soil and the state of the vegetation
cover. Specifically, some anomalies were found in the survey area [37].

In fact, the results that emerge from the processing, photolithography and photo
interpretation of the orthophotos of 2000 and 2006, the historical aerial photographs of
1938 and 1958, and the MIVIS remote sensing data of 2011, represent a valid tool for the
topographical study of the urban area, with the detection and identification of archaeologi-
cal traces that could be pertinent to buildings, the road network, and the division of the
insulae and fortifications. By comparing the edited data with the remotely sensed data,
new questions emerge about the layout of the colony, its extension, and shape. Through
the analysis of the data, it is possible to reconstruct the urban layout of the Roman town
and the road network, and make hypotheses.

The first core of the Greek colony presumably covered the central belt, with a northern
limit seemingly recognisable beyond the lighthouse hill. The city was organised in regular
subdivisions of blocks with orthogonal street axes consisting of plateaus and stenopoi
adhering to the conformation of the land, with a series of terraces progressively sloping
towards the sea.

The urban layout of the Hellenistic city was conceived according to a regular ‘Hip-
podamian’ plan by strigas characterised by elongated blocks in an east–west direction,
measuring 105 × 35 m. Only the part of the blocks located along the coast, due to the
topography of the area, which had a smaller space due to the presence of the sea, are shorter,
measuring 52.50 m on the longest side, for a length that is half that of the other blocks. All
the blocks face main roads, parallel to the coastline, oriented in a north–south direction
called plateiai, which intersect perpendicularly with minor road axes called stenopoi.

The main plateia is approximately 14 m wide and has been identified as the sec-
ond from the coastline, located immediately behind the Doric temple, which must have
constituted the urban section of the Ionian coastal road that connected Taranto to Reggio.

The blocks within them see a distribution of houses according to a square plan with
a side of 17.5 m, which runs along the sides of a courtyard and faces a long, narrow
rectangular room (the pastas) facing east. The arrangement of the houses seems to have
been determined by the morphology of the terraced land sloping towards the sea. The
entrance to the houses, for most of the excavated buildings, was on the north or south
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side. Two dwellings were arranged within a block, with the exception of a few cases (often
public buildings) where houses occupying the entire insula are documented.

From the analysis of remote sensing images, carried out in 2011, it was possible to
document traces that can be traced back to the Roman urban layout:

• In the land to the south of the urban layout, in the Carella locality, four linear stretches
(stenopoi) are visible perpendicular to the main plateia that could be pertinent to the
urban road system. The traces are light-coloured compared to the surrounding terrain,
with an east–west direction. Three of the tracks measure a length of approximately
100 m when analysing the photolithography of the MIVIS images. In contrast, the
northernmost track is recognisable on the remote sensing image for a length of approx-
imately 300 m. In the same area, five distinct light-coloured linear traces, parallel to
each other and parallel to the main plateia, were identified. The set of traces (plateiai
and stenopoi) are pertinent to the urban organisation of the Greek city, consisting of
a grid of streets that intersected at right angles and created the scamna layout of the
ancient city [27].

• In the locality of Faro, in the centre of the city, six linear traces with a north–south
orientation identifiable as stenopoi, perpendicular to the main plateia, have been
identified. They are distinguished from the surrounding terrain by their colour and
tone. All traces in these terrains are light-coloured and approximately 3 m long.
In addition to the stenopoi, four distinct tracks parallel to the main plateia were
identified. They may represent the continuation of the light-coloured tracks identified
at the Carella locality. The plateiai are characterised by their light colour and different
tonality to the surrounding terrain. The tracks are approximately 500 metres long [27].

• Between the locality of Faro and the walls surrounding the ancient centre along the
north side, four long linear traces (stenopoi) were identified that are light-coloured in
comparison to the surrounding terrain and perpendicular to the plateiai. The traces
are approximately 400 m long; they are also visible in the terrain beyond the state road
and beyond the railway line, near the beach [27].

Numerous traces have been identified within the archaeological area that, due to their
type, shape and size, could be pertinent to the remains of structures of anthropogenic origin
present in the former subsoil:

• The track (geolocalised with the coordinates 38◦26′40.34′′ N–16◦34′25.50′′ E.), which is
darker in colour than the surrounding terrain, is quadrangular in shape, and delimits
on the ground a structure with several rooms. It is located in the Carella locality,
and appears on the photolithography and photointerpretation of the remote sensing
images as a trace with a regular shape, consisting of a series of rooms that link together
to create a structure that could be pertinent to a large building. The survey carried out
in the area under examination did not yield any significant information, and to date it
is not possible to define the origin of the track identified on the remote sensing images
(Figure 7).

• To the north–west of the urban settlement, a track (geolocalised with the coordinates
38◦26′43.84′′ N–16◦34′22.91′′ E.) was identified, which is light-coloured and quad-
rangular in shape. Due to its shape and size, the trace could be pertinent to a large
building (Figure 8).

• The reading and interpretation of the anomalies proved to be problematic: the area
examined is characterised by the presence of a strong concentration of light-coloured
material on the surface, possibly due to the destruction of the archaeological evidence
by agricultural practices. In summary, a series of room-like structures arranged along
a linear track (geolocalised with the coordinates 38◦26′49.73′′ N–16◦34′28.11′′ E.) could
be identified (Figures 9 and 10).
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Figure 10. Localisation on the WordView 2 image of the various survey and photo interpretation
sheets (n. 9-12), hypothesising the presence of remains of anthropogenic structures. Points 9-12 show
the darker-coloured traces in relation to the surrounding terrain on the remote sensing images at
Punta Faro area. Elaborated by the CNR-IIA research group involved in the Simona project.

These observations offer new information that confirms the layout of the colony, its
extent and shape.

Recent investigations along the coastline facing the archaeological site add new clues
for the topographical reconstruction of the city.

The colony stood in a more inland position in the territory, with the coastline being at
least 0.5/1 km away from the town. These data are confirmed by the presence of several
structures from the Roman period found in the deep sea in front of the archaeological area.
In particular, the presence of column rocks in the stretch of water in front of Punta Stilo, at
a depth of approximately 20 m, is reported.

The discovery far from the current coastline confirms that the city in ancient times
was located further from the coast and developed towards the sea at least for its port
infrastructure. Even more complex is the identification of the southern perimeter of the
city. The hypothesis of reconstructing an urban layout that respected the protected model
on three sides, with the western side following the coastline, excluding from the urban
area both the sandy shoreline, with possible port structures, and the necropolis, could be
suggestive [27].

These proposals for reconstructing the urban layout of the ancient city were hypothe-
sised on the basis of the topographical elements and the results obtained from the analysis
of remote data and data acquired in situ.

Limits to interpretation have emerged in the study of the urban layout, due to both
the limited archaeological and topographical knowledge and the state of abandonment of
part of the archaeological area.

In the light of these considerations, the various traces identified at several points
throughout the urban area were analysed (Figure 11).

The case study of the archaeological area of Caulonia serves as a practical example,
showing the applicability of the approach in real-life scenarios. It also successfully demon-
strates how the integrated approach can reveal insights into the urban layout and historical
evolution of the area, thus providing a sound basis for strategic planning and conservation
efforts. The application of the methodology is replicable in other contexts. However, for a
critical analysis of the limitations of the study, it must be pointed out that sometimes it is not
possible to find historical cartography at significant dates useful for an effective comparison.
Going back a long way in time, it is not possible to find aerial photogrammetry or aerial
photos, but only prints or historical images, with which it is difficult to superimpose on the
actual scale.
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Figure 11. Reconstruction of the urban layout of the Roman centre of Caulonia with indication of the wall
circuit, blocks and archaeological traces attributable to buried human structures. Author’s elaboration.

4. Conclusions

In this article I propose a method for integrating a remote sensing data airborne
MIVIS sensor with historical landscape transformations surveyed through analytical HLC
methodology, to identify both buried structures and possible risks of landscape and area loss
archaeological areas, in order to formulate correct planning hypotheses for both territorial
and constraining planning.

The experimental approach tested on the archaeological area of Caulonia was made
possible by using accessible and free data, and GIS modelling and remote sensing analysis,
which was carefully field-tested and compared with historical sources.

The analysis of the historical evolution of the landscape of the archaeological area of
Caulonia can be used for the planning, design, and management of landscapes in relation
to the conservation and protection of the archaeological area and risk prevention, because
it provides all the information necessary for the identification of significant historical
reference thresholds, as well as the identification of natural (geomorphological, vegetation,
etc.) and anthropic (socio-economic urban, agricultural) thresholds that have occurred and
are occurring, in order to guide the projects and plans of the local administrations.

The analysis carried out through the interpretation of MIVIS remote sensing images
made it possible to document traces of the urban layout of the ancient city of Caulon and
advance historical reconstruction hypotheses.

This approach can offer a powerful and inexpensive method to explore vast areas for
the conservation of the cultural heritage of archaeological areas and for the reconstruction
of the history of ancient settlements, as well as for implementing appropriate preventive
strategies for risk assessment and planning and land management.

The study on Caulonia effectively illustrates how the integrated approach can monitor
and interpret changes in land use and landscape over historical periods. It demonstrates the
methodology’s potential to identify landscape risk elements and inform future landscape
transformations, and provides practical implications for heritage conservation in the face
of contemporary development challenges.
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