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Looking at Seasonal Landscapes from Above. Mapping
Spatio-temporal Conditions of Foliage across the Lucanian
Apennines by Processing Satellite Multispectral Imagery

Andrea Rolando, Alessandro Scandiffio, Mariavaleria Mininni

Abstract

The process of analyzing, interpreting, and configuring a landscape is based on a dual cognitive approach: a view from above, which
provides an overall understanding of the phenomena taking place on the earth's surface, and a view from the ground, focused on the
physical experience of space, which require forms of representation more similar to perspective views. The experience of natural phe-
nomena, such as flowering or foliage, is mainly based on the experiential approach at ground level but needs a broader view to establish
analysis procedures able to support the design process, supported by cartographic representations showing the abstract point of view
of the looking from above approach. The research was applied to the case study of the beech woodlands in the Lucanian Apennine Val
d'Agri-Lagonegrese National Park, where it is possible to observe the phenomenon of the foliage of the woods with greater evidence,
due to the homogeneity of these landscape areas. The methodology involves the use of dynamic mapping techniques which, through
the processing of multispectral satellite images and the computing of vegetation indices, enable the features of the phenomenon to be
represented in a spatio-temporal dimension. These forms of representation, on the one hand, can support decision-makers in defining
territorial development strategies in the field of sustainable tourism, and on the other hand, they can be integrated into mobile web
applications and/or web portals to provide geolocalized information which can be helpful for local actors and single users.
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The methodological framework: dynamic mapping
of changeable landscapes
aspects that may significantly and singularly change through-

The process of analyzing, interpreting, and configuring a out time, according to the seasons, the analysis process can-
landscape is generally based on a dual cognitive approach: not only be conducted by looking at it from above, but an
a view from above, based on an analytical approach —con- integrated and complementary process from the ground
ceived from a Cartesian point of view, virtually placed at level becomes even more necessary. This approach must
an infinite distance from the object and compliant with the be furthermore refined through movement, activating spe-
geometric principles of cartography— finally represented cific analysis procedures based on routes that directly cross
through the orthogonal projections of the maps; this look and sectionate the landscape itself, at ground level. In short,
is complementary to the view from the ground, conduct- it is necessary to adapt the mapping process in a dual and
ed through a more experiential and perceptive approach, dynamic way.

where man, sight and the senses, as well as the physical The experience of natural phenomena, such as flowering
experience of space, play a central role and the representa- or the change of color of the leaves in autumn, is based on
tions make use of forms more similar to perspective views. the experiential analytical approach at ground level, the one
When the landscape under observation is characterized by of the walking through, which allows us to appreciate every
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single plant component of a tree (leaves, flowers, fruits)
at ground level and to represent them conceptually and
geometrically as entities similar to a point. This way of acting
in space is a landscaping act, a way in which the perception of
the landscape becomes a cognitive and emotional act [Minin-
ni, Sabia 2020, p. I 16].

However, only through the practice of the movement across
a significant space, it is possible to appreciate the phenome-
non effectively, with the aim to better understand and con-
trol it, even in the perspective to drive the whole planning
process and to create new opportunities for territorial en-
hancement, for example in the tourism sector.

For this reason, in order to establish analysis and interpreta-
tion procedures finalized to design strategies, broader views
are needed, supported by cartographic representations that
show the virtual and abstract point of view of looking from
above, with reference to the surface in geometric terms, able
to make visible the repetitions of the individual elements in a
merged and homogeneous way, so as to make the phenom-
enon significant and appreciable at the right scale in a map. In
summary, it is worth knowing how to read what happens at
ground level, understanding in the right detail the growth of
a plant: from blooms to flowers and finally to fruits. Traces
and paths must therefore be defined in a precise way, so
to highlight how the analyzed phenomenon occurs: with the
transect method, with representations that hold together

Fig. 1. Location of the Lucanian Apennines National Park, in the system of
national parks in southern Italy (graphic elaboration by Alessandro Scandiffio).
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the line of a path (trace) and the record of the phenomena
(track): lines that cross the map, accompanied with specific
explanatory sections. In this sense, tracking technologies,
based on GPS sensors, integrated with procedures that
also make use of ground sensors, such as for precision
farming techniques, can provide information that implement
the mapping process. These are procedures derived from
various expertise, linked to territorial mapping practices, and
though they are addressed to multiple user communities,
nevertheless it is worth keeping in mind how important it
is to know how to read the phenomenon in the broadest
dimension, in order to be able to control it in a adequate ter-
ritorial dimension, with the specific tools of urban planning.
In this sense, the phenomena that characterize productive
landscapes, in particular in their variable and seasonal dimen-
sion of tourist interest as well [Rolando, Scandiffio 2022] such
as the foliage, the landscape of paddy-rice fields [Rolando,
Scandiffio 202 1; Scandiffio 2021b] or the spring blooming
require a validation based on direct experience, that means
observing ‘from the ground. However, in order to fully
understand the evolution of these phenomena, it is equal-
ly crucial to have a broader and more abstract view, which
enables seeing the whole picture and the evolution of the
phenomenon over time. This approach becomes particularly
important if we aim at considering a parameterization of
the phenomenon with respect to time, so as to be able to
predict the areas in which the phenomenon exhibits itself
more evidently.

A methodological approach is therefore required, based on
a loop of analysis, interpretation, identification of solutions,
and refinement on the basis of iterative and repeated checks
from the direct experiential scale to the abstract analytical
one and vice versa. The ‘place’ that combines the percep-
tible detail at ground level (the one of the individual plant
element) and the surrounding landscape is the route, where
the point and surface meet. In this sense, the GPS route re-
cording technologies and the GIS-based representation of
the individual elements inserted in cartographic environ-
ments, therefore, become complementary tools for analysis
and design.

The vector representations of the routes can be obtained
in two different ways. The first method consists in
collecting data from the ground through GPS recordings
and exploiting direct experience on the field, in order to
define a significant territorial area. The second one instead
consists in looking from above, through the identification
of the routes which cross relevant areas, on the basis of
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geographical information such as the one relating to land
use or satellite interpretations.

However, to obtain a complete and accurate representation
of the territory, it is necessary to combine both approaches
and progressively refine the interpretation of the territory,
integrating information from above and from the ground
level. In this way, it will be possible to identify effective and
customized intervention strategies for each specific area.
The discourse is articulated and affects different disciplines
and research fields, looking for scientific references that can
perhaps help to put the research question in original terms
and in a perspective useful for the analysis and intervention
strategies and enhancement of seasonal landscapes. In this
sense, the work of the plant biologist Stefano Mancuso is
useful, when he states, also referring to Geddes, that plants
are not simply passive organisms that adapt to the environ-
ment, but that they are also able to perceive and communi-
cate with it, interacting with other organisms and with the
soil, based on the principle of cooperation, which is the main
force that shapes life: both in nature and in the cities, and
human-made landscapes [Mancuso 2020, pp. 45-69].

This underlines how important it is that, when reading and
interpreting a landscape, we also take into consideration not
only the visible aspects, but also the dynamic interactions be-
tween green components and the surrounding context. In this
way, it is possible to better understand the landscape com-
plexity and dynamics and create nature-based design solutions
which respect the natural balance of the environment.

The study case examined effectively explains the process of
mapping related to autumn coloring due to the phenome-
non of foliage in the beech woodlands within the Lucanian
Apennine Val d'Agri-Lagonegrese National Park. Through
the mapping of the natural elements that make up the land-
scape and their interaction with the productive landscapes,
procedures of analysis and interpretation have been experi-
mented with the aim to support actions of regulation, pro-
tection, and conservation or design strategies, for example,
aimed at enhancing of territories in terms of tourism.

The seasonality of landscapes in the enhancement pro-
cesses promoted by landscape planning

The making up of knowledge concerning a landscape
planning process is a complex operation because it involves
a huge amount of information dealing with muiltiple
components that make up the landscape and the territorial
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structure of a region and the holistic dimension that belongs
to the landscape. In many cases, the amount of data is not
ensuring the making of strategic knowledge, because each
cognitive ‘frame’, in decision-making processes, also has the
task of working first of all in the construction of ‘opinion
making’, strongly influenced by the way in which knowledge,
‘opinion setting’, are presented and problematized.

From this statement derives the strategic structural
character of every planning process, in the sense that
on the one hand, the knowledge is built that defines the
territorial invariants as non-negotiable values within a vision
of protection and preservation of the landscape assets;
on the other hand, only a few of them will contribute to
the strategic construction of proactive protection and
therefore to the enhancement of the values considered
fundamental for the development of the territories and
the people who inhabit them.

Landscape Atlas or even better Heritage Atlas are the
evocative ways to indicate the identity and heritage dimen-
sion of all those values selected on the basis of a precise
territorial culture by the actors involved in the planning
process which interprets the meaning of the politics that
govern it, supporting their choices, beyond arbitrariness.
The integration of tangible assets with care to the intangible
dimension adds major complexity to the landscape actions,

Fig. 2. Map of the study area, with evidence of the beech woodlands, GPS
tracks with georeferenced photos recorded over the survey of 16" October
2022 (graphic elaboration by Alessandro Scandiffio).
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especially considering the increasing value attributed to
these components. Even though the value is not easily
detectable with traditional tools, since innovative and
creative methods are required and must be calibrated and
validated every time in order to support the guidelines and
regulations entrusted with planning.

In particular, perception, often interpreted as visibility of the
landscape, instead concerns with a much more complex
recognition process involving the knowledge owned by the
communities, the value of traditions and rites that regenerate
themselves, the way in which they are handed down by
updating dimension of the present so that they take root
in the contemporary world. The perceptive component,
in an anthropo-ethnographic perspective, was one of the
strategies established within the framework of the study
agreement carried out between a group of researchers
from the University of Basilicata and the Basilicata Region,
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Department of Environment, Territory and Energy for the
purpose of drafting the Atlas of the landscape aimed at
the making of the Regional Landscape Plan. The heritage
dimension within landscapes has required the recognition
of cultural landscapes by entrusting their representation
to the combination of places, symbolic representation, and
seasonality of rituals. The need to represent the notion of
time to which the rituals of farmer festivities are linked has
opened a critical reflection on the value of the dimension
of food as a cultural marker of productive landscapes.

How to represent a deciduous forest that is astonished from
the dimension of the intense greenery of spring to the slow
transformation into the autumnal aspect that gives an ap-
pearance that is a prelude to the fall of the leaves! How does
the fruiting of tree-lined crops configure landscape semantic
density to flowering and fruiting? It is therefore a question of
giving the landscapes the temporal dimension as a transitory

Fig. 3. Georeferenced photographic survey in the Monte Arioso area (PZ). Date | 6th October 2022 (photographic survey by Alessandro Scandiffio).
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value of perception, by integrating the visual aspect with the
various methods of valorization, through the choice of the
appropriate season to taste food, walk in the woods, and
participate in ritual processions or community events.

Study area: the beech woodlands across
the Lucanian Apennine National Park

The research has been applied to the case study of the
beech woodlands in the Lucanian Apennine Val d'Agri-Lag-
onegrese National Park, which represents a great natural
and landscape resource of this protected area, occupying
about 15% of the total area of the Park. The Park, estab-
lished in 2007, is located in the western area of the Basili-
cata region, southern ltaly, on the border with the Campa-
nia region, in the Province of Potenza, along the Apennine
backbone which is in-between the Cilento-Vallo di Diano
National Park and the Pollino National Park (fig. ). The ter-
ritory of the Park involves the upper valley of the Basento
and Agri rivers, dominated by the presence of some moun-
tain peaks, which are the main visual references: mount
Pierfaone (1.737 m), mount Arioso (1.772 m), mount
Volturino (1.836 m), mount Viggiano (1.772 m) and mount
Sirino (1.970 m).

The [talian National Internal Areas Strategy (SNA) classifies
the areas of the Park in the ‘peripheral’ and ‘ultraperipher-
al’ categories, in relation to the low population density and
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the lack of infrastructure accessibility. However, both factors
have contributed positively to the conservation of natural
environments and to the maintenance of high biodiversity,
essential resources for developing strategies for the tourist
enhancement of these territories. From a landscape point
of view, the Park includes an extraordinary variety of en-
vironments characterized by a high level of naturalness in-
volving, not only the mountains, but also secondary valleys,
hilly areas and historic settlements where local cutures and
traditions are rooted.

From the point of view of vegetation, there is a great va-
riety of tree species (turkey oak, maple, white fir, downy
oak, chestnut, hazel), including beech, which cover large
portions of the highest areas of the mountains. In particular,
in the elevation range between 1.000 m and 1.800 m asl,
tall beech woodlands, which are one of the main distinctive
aspects of the mountain landscape of this area, cover the
extensive areas in the upper part of the Apennine chain.
These are very dense and uniform woods, characterized by
the presence of old-centuries beech trees, up to 30 m high,
which create a homogeneous vegetative cover, interrupted
only in a few stretches by meadows and pastures. Due to
the homogeneity of landscape features of these areas, it is
possible to observe the phenomenon of natural changing
colors over the autumn season, as an identifying feature of
these places. By referring to the purposes of the research,
the area in-between Mount Pierfaone, Arioso, Volturino,
and Viggiano, located in the northern part of the Park, was

Fig. 4. The temporal sequence of the satellite imagery shows the evolution of the foliage phenomenon in the beech woodlands across the study area. Bands

combination RGB - real color (graphic elaboration by Alessandro Scandiffio).
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selected as a pilot case for the dynamic mapping of the
phenomenon of the foliage of the beech woods, which in
this area can be recognized more clearly (fig. 2). As part of
the research, a direct survey on the field was conducted
with the aim of analyzing, on the one hand, the physical
characteristics of the places over the autumn season, and
on the other hand, verifying the correspondence between
satellite and ground observations, shown by GPS track, by
the georeferenced photographic survey and a selection of
demonstrative photographs (fig. 3).

The dynamic mapping process

This section is about the dynamic mapping process [Scan-
diffio 202 2], which allows the representation of the scenic
phenomenon of the autumn coloring of the beech wood-
lands, understood as a distinctive aesthetic condition of the
landscape within a certain territory. The evolution of car-
tographic tools, over history, has allowed the performing of

12 /2023

increasingly accurate interpretative models of reality, able of
highlighting not only the spatial elements that bear the shape
of places [Pandakovic, Dal Sasso 2013, p. 218], but also to
trace its evolutionary changes over time.

In the dynamic mapping process of the landscape, new rela-
tionships are established between the physical elements of
the space and variable elements that change over time, which
it is necessary to dynamically interpret and communicate
them externally (for example between orography and veg-
etation, between vegetation and solar exposure, between
elevation and crops). The abstract zenithal view, typical of
cartography, provides a privileged point of observation of
reality, enabling each one to appropriate a certain territorial
portion and analyze it over time, through design tools. The
landscape is only apparently static, a ‘produced space, the
result of a natural and/or anthropic transformation that took
place over time [Sereno 1981]. Indeed, over the alternation
of the seasons, the landscape varies significantly, assuming
different aesthetic connotations, in relation to the rhythm
of life of the natural species and the human activities that act

Fig. 5. Application of customized thresholds to the GRVI and ARI vegetation indices for foliage mapping (graphic elaboration by Alessandro Scandiffio).
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on the earth’s surface [Palang et al. 2007]. The relationships
between shapes and colors of the landscape are strongly in-
terconnected through the cycle of the seasons, [Stobbelaar,
Hendriks 2007, p. 105] and can they can be analyzed in a
space-time dimension through complex mapping systems.

Many seasonal changes in the landscape are linked to crop
cycles and variations in vegetation, which is one of the most
changeable components of the landscape during the year
and which creates scenarios of continuous interest in the
fleld of sustainable tourism. By investigating the main phe-
nological phases of the life cycle of plants, it is possible to
dynamically identify and map the evolutionary path of plants.
By exploiting the potential of the multispectral satellite imag-
ery of the Sentinel-2 mission, within the European Coper-
nicus Program of the European Space Agency (ESA) [Mar-
concini et al. 2020, p. 654], it is possible to simultaneously
observe both the spatial and temporal dimensions of the
landscape, where scenic-perceptive phenomena of inter-
est to the community occur seasonally [Scandiffio 2021a].
Dynamic mapping, therefore, is configured as a critical-inter-
pretative process that enables extracting from the satellite
image, which provides a comprehensive zenithal representa-
tion of reality, the conditions of the greatest evidence of the
specific phenomenon (for example foliage), which occurs in
some characteristic places and at a specific time of the year.

Methodology

The methodology is based on four fundamental points:
the acquisition of multispectral satellite images, the image
processing by combining the electromagnetic bands for
the computing of the vegetation indices, the identification
of customized thresholds of the vegetation indices for the
mapping of the specific scenic phenomenon, and the inter-
pretation of the results.

The European Copernicus satellite observation program
enables the free use of temporal series of multispectral
satellite imagery of the Sentinel-2 mission, with a high spa-
tial resolution (10 m) and temporal resolution (revisit time
3-4 days at mid-latitudes), which cover the whole earth’s
surface. The use of multispectral imagery allows the use of
different bands, which record the reflectance values, emit-
ted by objects which are on the earth’s surface, in different
wavelengths of the electromagnetic spectrum (for example
visible, infrared, near-infrared). For mapping seasonal phe-
nomena affecting the vegetation, specific vegetation indices
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are used in literature (for example NDVI, GRVI, EVI, AR|,
etc.) which, through appropriate combinations of different
bands, allow investigating the phenological cycle and ana-
lyzing the health status of vegetation [Tucker 1979]. In the
case study, the Semi-Automatic Classification (SCP) plug-in
in GIS software was used for the acquisition and processing
of multispectral satellite images [Congedo 202 1]. The tem-
poral analysis of the satellite imagery acquired in the area of
the beech woods in the Lucanian Apennines enables ob-
serving the evolution of the coloring phenomenon over the
autumn season by visualizing satellite images in the real color
combination (RGB) (fig. 4). This is a preliminary step to an-
alyze the evolution of the coloring phenomenon over time.
Some of the most interesting methodological aspects con-
cerning the mapping of the coloring phenomenon deal
with the research of the vegetation indices which are sen-
sitive to the change of coloring of the leaves (from green
to yellow, from green to red) and with the performing of
related thresholds. In scientific literature, the performance
and applicability of some vegetation indices for the study
of spring flowering and autumn coloring in relation to the
different types of trees are analyzed. The vegetation indi-
ces that exploit different combinations of the green and red
bands perform better than other well-known indices such
as NDVI [Motohka et al. 2010; Junker, Ensminger 2016]. Re-
ferring to the purposes of the research, two different com-
binations of the red and green bands have been used which
correspond to the following vegetation indices:

_ GREEN — RED
GRYI'=" CREEN + RED
ARI= —L— - L

GREEN _ RED

For each satellite acquisition, in the selected time range
(autumn 2022) (fig. 4), the ARI GRVI vegetation indices
were computed. The ARl index was taken into consider-
ation, in relation to the presence of anthocyanin pigments,
responsible for the coloring of the leaves, but it appears to
be less performing than the GRVI one (fig. 5). The GRVI,
being a normalized difference, can assume values ranging
between -1 and +1. For the research purposes of map-
ping, it is also necessary to identify one or more specific
thresholds in relation to each specific vegetation index,
through which it is possible to ‘isolate’ the features of the
searched phenomenon. In the case of autumn coloring,
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19 Settembre 2022 4 Ottobre 2022 9 Ottobre 2022 19 Ottobre 2022 24 Ottobre 2022

MEDIA GRVI = 0,056 MEDIA GRVI = 0,044 MEDIA GRVI = 0,021 MEDIA GRVI = -0,013 MEDIA GRVI = -0,036

Fig. 6. Temporal sequence which highlights the trend of the GRVI average values (graphic elaboration by Alessandro Scandiffio).

96



diségno I|

the GRVI value=0 represents the sensitive threshold able to
separate the green surfaces from those in color. Negative
GRVI values make it possible to map the different nuances
of autumn colors of the beech woods in the study area.

Results

The application of the methodology based on the vege-
tation indices, which use the combinations of the red and
green bands, enables mapping with high accuracy of the ar-
eas where the autumn coloring of the beech woods occurs
and its temporal evolution. It is evident that over the climax
condition of the coloring foliage (range between [9th Oc-
tober 2022 and 24th October 2022), the GRVI performs,
within the beech woods, the minimum value, equal to ap-
proximately -0.2, which identifies the maximum level of
coloring. The GRVI values, which are related to significant
color variations, range between O and -0.2. Furthermore,
the trend of the average GRVI value, in the area of beech
woodlands, for each satellite acquisition, has been comput-
ed, with the aim to show in a spatio-temporal perspective,
the temporal evolution of the coloring phenomenon, and
the effectiveness of the methodology proposed for map-
ping this phenomenon (fig. 6).

Conclusion and future development

The research shows a method for the dynamic mapping of
the scenic phenomenon of foliage which, in recent years, has
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been characterizing some places as new tourist destinations
in many areas of Italy. In this perspective, the use of satellite
observations, with high spatial and temporal resolution, al-
lows for the creation of new forms of representation which,
in a dynamic way, show the processes taking place in the land-
scape, making them visible even to inexperienced eyes. The
temporal dimension provides further hints for the analysis
of the physical and cultural components of the landscape,
typically represented in a static form in the maps, enriching
them with changing contents that reproduce the variability
of reality in a visual form.

Furthermore, if we consider that the foliage phenomenon is
a manifestation of a crisis situation of the plant and that this is
directly influenced by the climate, these methodologies can
also offer, considering the increasing evidence of the issues
related precisely to the climate and environmental crisis, an-
alytical tools and significant research opportunities not only
in the field of tourism management, but also for broader
awareness-raising and territorial governance strategies.
Further research development can be addressed towards
the development of methodologies that allow the integration
of satellite observation with ground observation in a more
effective way, to make the results more accurate and usable
also in a predictive perspective, also including location-based
service and users generated contents for mobile devices. By
considering the role of these kind representations for practical
use, they may configure as tools able of supporting decision-
makers in defining territorial development strategies, if
appropriately integrated within web mobile applications and/
or web portals for the provision of geolocalized information,
usable by local actors and single users.

Acknowledgements

The research has been developed within the framework of the agreement
between the Department of Architecture and Urban Studies (DAStU) of
the Politecnico di Milano and the Department of European and Mediter-
ranean Cultures of the University of Basilicata (DICEM). In particular, the
methodologies and techniques of the research titled “Dynamic mapping
of the seasonal landscape conditions by using multispectral images” (deve-
loped by the E-scapes research group of the Politecnico di Milano https://
www.e-scapes.polimi.it/) are contributing to these specific aspects to the
PON-RESO research project: Resilience and Sustainability of the fruit, ve-
getable, and cereal food chains, carried on by the University of Basilicata.

Andrea Rolando, Department of Architecture and Urban Studies, Politecnico di Milano, andrea.rolando@polimi.it
Alessandro Scandiffio, Department of Architecture and Urban Studies, Politecnico di Milano, alessandro.scandiffio@polimi.it
Mariavaleria Mininni, Department of European and Mediterranean Cultures, University of Basilicata, mariavaleria.mininni@unibas.it



diségno

Reference List

Congedo, L. (2021). Semi-Automatic Classification Plugin: A Python tool
for the download and processing of remote sensing images in QGIS. In
Journal of Open Source Software, 6(64), 3172.

Copernicus Open Access Hub: <https://scihub.copernicus.eu/> (accessed
February 15, 2023).

Junker, L. V,, Ensminger I. (2016). Relationship between leaf optical pro-
perties, chlorophyll fluorescence and pigment changes in senescing Acer
saccharum leaves. In Tree Physiology, 36(6), pp. 694-711.

Mancuso, S. (2020). La pianta del mondo. Roma-Bari: Laterza.

Marconcini et al. (2020). Digital Earth in Europe. In H. Guo, M. F Goo-
dchild, A. Annoni (Eds.). Manual of Digital Earth, pp. 647-681. Dordrecht:
Springer.

Mininni, M., Sabia, V., (2020). Nuove transumanze e azioni paesaggistiche.
Uno scenario per il piano paesaggistico della Basilicata. In L. Lazzarini, S.
Marchionni (a cura di). Spazi e corpi in movimento. Fare urbanistica in cam-
mino, pp. 77-93. Firenze: SAT Edizioni.

Motohka et al. (2010). Applicability of Green-Red Vegetation Index for
Remote Sensing of Vegetation Phenology. In Remote Sensing, 2(10), pp.
2369-2387.

Palang, H., Soovdli, H., Printsmann, A. (Eds.). (2007). Seasonal Landscapes.
Dordrecht: Springer.

Pandakovic, D, Dal Sasso, A. (2013). Saper vedere il paesaggio. Novara:
Citta Studi edizioni.

Parco nazionale dell'appennino lucano Val d'Agri-Lagonegrese: <http://
www.parcoappenninolucano.it/> (accessed February 28, 2023).

98

12 /2023

Piano Paesaggistico Regionale, Regione Basilicata: <http://ppr.rregione.basi-
licata.it/> (accessed February 15, 2023).

Rolando, A., Scandiffio A. (2022). Experiencing seasonal landscapes across
the Grand Tour UNESCO in Piedmont. A strategy to achieve a more
balanced uses of the territories based on sustainable tourism. In Quaderni
di Abitare la Terra/Dwelling on Earth, No. 7-8, pp. 36-39.

Rolando, A, Scandiffio, A. (2021). Historical agricultural landscapes:
mapping seasonal conditions for sustainable tourism. In International Ar-
chives Photogrammetry Remote Sensing Spatial Information Science, XL-
VI-M-1-2021, pp. 641-646.

Scandiffio, A. (202 1a). Mappatura dinamica delle condizioni stagionali del
paesaggio. In E. Cicalo, V. Menchetelli, M. Valentino (Eds.). Linguaggi Grafici.
MAPPE, pp. 1374-1391. Alghero: Publica.

Scandiffio, A. (2021b). Parametric Definition of Slow Tourism ltineraries
for Experiencing Seasonal Landscapes. Application of Sentinel-2 Imagery
to the Rural Paddy-Rice Landscape in Northern ltaly. In Sustainability,
13(23), 13155,

Sereno, P (1981). Larcheologia del paesaggio agrario: una nuova frontiera
diricerca. In L. Gambi (a cura di). Campagna e industria. | segni del lavoro,
pp. 24-47. Milano: Touring Club [taliano.

Stobbelaar; D. ], Hendriks, K. (2007). Seasonality of Agricultural Landsca-
pes: Reading Time and Place by Colours and Shapes. In H. Palang, H. So-
ovdli, A. Printsmann (Eds.). Seasonal Landscapes, pp. 103-126. Dordrecht:
Springer.

Tucker, C. J. (1979). Red and Photographic Infrared Linear Combina-
tions for Monitoring Vegetation. In Remote Sensing of Environment, 8, pp.
127-150.



