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Preface

The Special Issue “Cultural Landscapes in Transition: Balancing Heritage, Development, and

Sustainability” was designed to deepen scientific reflection on cultural landscapes as dynamic

systems arising from the interactions among natural processes, social practices, and territorial

transformations. In a context marked by rapid environmental, social and economic changes, it is

becoming increasingly relevant to understand how these landscapes can be preserved, valued and

adapted to contemporary needs without compromising their historical and cultural integrity.

The scope of this Special Issue focuses on the analysis of the transformations of cultural

landscapes in different geographical and cultural contexts, addressing topics such as heritage

management, land use change, the impacts of climate change, urban regeneration, the relationship

between cultural identity and ecosystem services, as well as the role of communities in the

construction and transmission of heritage values. Among the published contributions, the article

"Identifying Coastal Heritage Vulnerabilities: The Case of Historical Fortified Structures in Northern

Portugal" stands out, which analyzes the vulnerabilities of the coastal heritage of northern Portugal

in the face of climate change and anthropogenic pressure, highlighting the need to integrate risk

assessment and adaptation strategies into heritage management policies. Equally relevant is the study

"Linking Ecosystem Services, Cultural Identity, and Subjective Wellbeing in an Emergent Cultural

Landscape of the Galápagos Islands", which explores the relationship between ecosystem services,

cultural identity, and the well-being of local communities, demonstrating how emerging cultural

landscapes can play a central role in the construction of social and environmental values.

The motivation for this Special Issue arose from the growing need to promote dialogue

among different areas of knowledge—including territorial planning, landscape architecture,

geography, heritage studies, and environmental sciences—that can contribute to a more integrated

understanding of changing cultural landscapes. The diversity of studies presented from Europe,

Asia, Latin America, the Middle East, and Oceania highlights the multiplicity of challenges and

opportunities associated with the sustainable management of these landscapes.

This set of articles offers relevant contributions for researchers, practitioners, policymakers,

and students interested in the preservation and management of cultural landscapes, as well as in

developing strategies that integrate heritage, social, and environmental values. By bringing together

different perspectives and methodologies, this Special Issue aims to stimulate new approaches and

strengthen the international debate on the future of cultural landscapes in an ever-changing world.

Finally, the guest editors express their sincere gratitude to all the authors who contributed to this

Special Issue, as well as to the scientific reviewers for their rigor, dedication, and valuable suggestions

that helped raise the quality of the publications. A special thanks is also extended to the Section

Managing Editor and all the editorial staff for the editorial follow-up and for the continuous support

and professionalism shown throughout the editing and publication process.

Isabel Vaz De Freitas and Fátima Matos Silva

Guest Editors
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Approaches to Collective Cognition in the Historic Centre of
Madrid: An Erasmus Interdisciplinary Experience

Mónica Alcindor 1,2,*, Waltraud Müllauer-Seichter 3, Sonia De Gregorio Hurtado 4, Leonor Medeiros 5,

Mirella Loda 6 and Delton Jackson 7
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Abstract: Beyond their direct use, buildings and heritage places are objects and settings
which help to guide community actions. Cognitive perception systems interact directly
with the built environment through action and generate experiences that will be used for
subsequent actions. This requires a reorientation towards phenomenological perspectives
that query the conceptual boundary between cognition and action. Five universities from
three countries (Portugal, Italy, and Spain) came together in July 2023 through an Erasmus+
BIP (Blended Intense Programme) experience, developed for the La Latina neighbourhood,
in the historical centre of Madrid. The intention was to highlight the importance of different
disciplines, and interdisciplinary working, for planning an urban future which includes
the goals of socio-economic and environmental sustainability, happiness, and the right of
residents to maintain longstanding emotional connections with their neighbourhoods. The
novelty of this experience compared to existing Master’s and PhD programmes in Europe
was the early and intense contact of students with the subject through the development of
fieldwork over two weeks. This was led by teachers from different disciplines to provide
interdisciplinary perspectives for a training programme which included architecture, ur-
banism, urban anthropology, geography, history, and archaeology. Through this training,
the intended outcomes were twofold: to equip students with the necessary knowledge and
criteria to critically address these issues and to raise awareness among local stakeholders
about the negative transformations affecting historic centres and their impact on residents’
quality of life.

Keywords: Erasmus+; built heritage; heritage communities; La Latina; gentrification;
Madrid; collective cognition

1. Introduction

Prior to the advent of late modernity, the preservation and safeguarding of mate-
rial heritage relied on the integration of heritage into community consciousness [1]. The

Land 2025, 14, 388 https://doi.org/10.3390/land14020388
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importance of engaging local communities in this process has also been emphasized by
the Charter for the Conservation of Historic Towns and Urban Areas [2]. Furthermore,
active community participation has played a crucial role in supporting tourism develop-
ment and managing heritage conservation efforts [3,4]. This is because a strong sense of
belonging and comprehensive local knowledge enables communities to coexist harmo-
niously with the unique assets of their regions, which are increasingly appreciated for
their distinctiveness [5]. The Faro Convention (COE 2005) was instrumental in explicitly
introducing the concept of “heritage communities” and advocating for a people-centred
approach to heritage [6]. Nowadays, however, the globally dominant economic ideology of
neoliberalism opposes the interests of local people and favours those of speculators and
bureaucrats, subjugating the lives of residents to impersonal imperatives under the guise
of improvement and development [7,8].

This paper presents an experience of teaching (supported by an Erasmus+ programme)
that was focused on understanding the importance of an interdisciplinary approach when
studying a city. This study aims to present the goals of this Erasmus+ experience, which
sought to understand the relationship between the different roles of neighbourhood places
over time and how the emotional bonds associated with them were developed by resi-
dents. Particular attention is given to the effects of touristification, gentrification, and the
intensity of leisure activities on transforming the social tissue and essence of places and
the associated impacts on their historical communities (understood as land-, use-, and
place-based associations in the traditional sense). This is founded on the understanding that
knowledge is polyhedral and enriched by the confluence of different perspectives, which
in turn strengthen joint action by communities. This approach enables a consideration of
the different perspectives which are present in public spaces, providing a broader view of
reality. The experience implied that a re-evaluation of practices which might normally be
taken for granted should be conducted, as well as one of norms and management styles.

Five universities from three countries (Portugal, Italy, and Spain) participated in this
Erasmus+ BIP, whose lecturers brought an interdisciplinary perspective to the training. The
aim was to put into practice the combination of the methodological logics of architecture,
urban planning, urban anthropology, and other relevant social and human sciences. To this
end, it was proposed to work on the historic centre of Madrid, as this was a suitable area for
the application of this methodological logic. This association made it possible to guarantee
learning results by investigating questions such as convergences in space and time, the
speeds and temporalities of the city, permanence and reinvention, and the narratives and
symbolic values that underlie the identities of a neighbourhood. This concept was then
tested through a specific case study, an examination of Madrid’s La Latina neighbourhood.

Students were first taught to examine without prejudice the rationality behind certain
activities that take place in a given community, in order to avoid them becoming discon-
tinuity agents, and to be able to proceed with an awareness of existing dynamics before
undertaking action in any place or location.

Although experiences like this have already been undertaken and analysed (see [9,10]),
there are still few experiences that combine architecture and social sciences, i.e., the tangible
and the intangible when studying cities in an intensive period. Most of the scholars investi-
gating urban matters with the assistance of Erasmus students use them as social actors to
understand urban dynamics [9,11] rather than focussing on the educational experience itself.
However, there are some studies that have highlighted the interdisciplinary approaches on
the study of the city [12] and also the importance of its didactical dimension [13].

This paper is organized into four main sections. In the first, the question is explored of
how the connections of the local community mind work, in particular with regard to the
cognitive processes of bonding with places. In the following section, the neighbourhood
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place aspects of the area of study are examined before moving to the next, where the
methodology used in the Erasmus+ experience is presented. The fourth section presents
an analysis of the experience, provided by the outcomes of the students who participated
across their different fields of knowledge together with a critical analysis by the teaching
staff involved. The final thoughts are presented at the end.

2. Theoretical Framework

The connection of individuals with the built environment is more than simply a func-
tion of experience, but it also represents how people construct their own identities, through
a mixture and interaction between their past histories and place or places of residence.
The images and forms of heritage environments generate feelings of security and trust
known as ontological security; that is to say, they maintain trust (in the form of confidence
and belief) in the continuity of the past, present, and future while connecting this trust
with routine social practices [14–17]. In this way, the physical environment continues to
embody and represent the memories of the community. These collective memories vary
in people’s individual memories according to gender, age, and education or training [18].
As Debray emphasizes, there is an indissolution of matters considered material and im-
material [19]. The material level of form transmitting is necessary to inform the physical
world by manufacturing consultable stores of externalized memory through available tech-
nologies, such as conserving, inscribing, inventorying, and distributing recorded traces of
cultural expression. In architecture, these are usually conveyed through engravings, reliefs,
and paintings on façades and by the buildings themselves [19]. Meanings are created as the
direct products of a continuing cycle between humans and the environment [20]. A nodal
point appears where materialized organization and organized matter interact [19], and the
built environment becomes corporeally absorbed into our behaviour in the pre-reflexive
and mechanically repetitive forms of cultural praxis. It is imposed on us in a materially
objectivized form by our spaces and buildings, which have become a compendium of
meaningful signs and symbols (acting as orientation schemata [21]) and which incorporate
routinized networks. In other words, the cultural construction of space comprises not only
organized space, but in a real sense, it also represents the spatial relationships between
objects and their relative positions. At the same time, the inclusion of subjects implies
that there is information about those using and occupying those spaces as well. It is not
about simple associations. Instead, they consist of cultural schemata that are both process
and structure; that is, they combine the organization and relative disposition of physical
elements with the approach, sequence, and succession of behaviours or elements in relation
to an end [21].

Cultural practices have the potential to elicit feelings of “being at home” while gen-
erating a sense of community [22]. They are symbolic actions that transmit and represent
the values and sense of order that keep a community cohesive, generating a community
without communication. They transform “being in the world” into “being at home” [23].
Conducting things in unison carries the message that the community exists [24] and main-
tains control of its environment. In fact, studies have demonstrated that ritual actions can
increase the feelings of control when people are faced with dilemmas or uncertain situa-
tions [25,26]. According to Yin Keli [27], cultural practices directly enhance the perceptions
of control, while symbolic meaning also enhances perceived control through the mediation
of positive emotions. In fact, these meanings and practices promote more participatory
experiences while enhancing the enjoyment and pleasure of consumption [28], imbuing it
with a sense of comfort derived from practices which remind individuals that they belong
to something that is larger than themselves [29].
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Therefore, through the built environment, materialized organizations (such as institu-
tions) can set out and establish communitarian arrangements, namely the diverse forms of
group cohesion that bring together the human agents of particular transmissions [19]. Para-
doxically, the explicit identification or classification of “heritage environments” represents
a fetishized memory of material forms, presenting a facticity which causes us to overlook
the origins, processes, and activities of how and why these environments were built in the
first place [19]. This becomes visible in narrative testimonies, when people use a passive
construction that indicates an official history [30,31].

In order to understand the range and complexity of the qualitative functions that
public spaces should offer in today’s society, we must also consider the new functions
of urban spaces. These urban spaces are increasingly important as a form of therapy,
as a “shock absorber”, and as a place of social encounter to channel and mitigate the
growing potential for aggressiveness and depression for a series of groups in our society,
in relation to hard-to-solve problems such as unemployment, immigration, the increasing
proportion of the elderly in European cities, and the increasing problem of unwanted
loneliness in urban areas. These groups are not homogeneous, but they are united by
some characteristics warranting attention, in particular a surplus of free time coupled with
limited economic resources [18]. The observations made show that analysing the treatment
of free time in the social sciences is obligatory; it must be analysed both in its traditional
form, as recounted in the testimonies of interviews with local residents, and by working at
the point where society starts to stigmatize this free time, which must, nevertheless, occupy
real space in society.

In this context, growing pressures on heritage communities and neighbourhoods
associated with the dynamics of urban gentrification and touristification have become
particularly intense in the recent past [32]. Gentrification is understood in multiple ways.
However, in debates about gentrification, an increasing emphasis has been placed on the re-
lationship between socio-economic processes (such as the uneven circulation of capital and
class dynamics) and aesthetic and physical changes in housing stock, the transformation of
national heritage, searches for specific lifestyles and identity creation, and even emotional
and affective issues [33]. Thus, the meaning of the term remains fluid and far from univocal,
having been generated by variegated geographies of gentrification [32,34]. For this paper,
however, it is important to understand the perspectives regarding new forms of politi-
cal struggle over space, interlaced with the socio-spatial configurations produced within
contemporary capitalism. Understanding the way in which this is culturally practiced
in communities is key to working in historic environments. To achieve the teaching of
this goal, the pedagogical approach of this Erasmus+ BIP was drawn based on two key
characteristics: interdisciplinarity and practice-oriented education.

The implementation of interdisciplinarity in a short-term programme was based on the
idea of raising awareness and recognition among students of the importance of generalist
qualities, because being an effective specialist requires more than just deep knowledge in a
narrow area. It involves the ability to link specialized knowledge to broader issues [35].
Students should understand that working in an urban environment involves learning from
different viewpoints regarding urban development problems, that every discipline has
its own value for understanding and offering definitions and solutions to these problems,
and that monodisciplinary perspectives rarely deliver solutions without any negative
effects [13]. However, according to Snellen [36], different rationales could be epistemologi-
cally impossible when it comes to integrating these perspectives completely. This is why
practical experience in working with different disciplines forces the development of the
reflective skills needed to effectively understand the difficulties of generating integrated
solutions, both in general practice and in addressing touristification in historical centres.
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At the same time, case-driven education supports students in situated learning, where
the emphasis is on the learning environment and the social aspects within it, an approach
which leads to activities that are considered “authentic” [37]. This involves a highly active
learning approach, where principles and materials are absorbed, integrated, and then
applied to new situations [38].

3. The Historical Background of the La Latina Neighbourhood in
Madrid

The La Latina neighbourhood, situated in the heart of the Spanish capital Madrid,
traces its origins back to the medieval period. La Latina’s story begins with its name,
honouring Beatriz Galindo, known as “La Latina”, a renowned 15th-century scholar,
humanist, and educator [39]. However, the neighbourhood’s history predates this era,
dating back to the Islamic period when it was part of the Muslim citadel that stood where
the Royal Palace now resides. After the Christian Reconquista, the area was gradually
resettled by Christians, evolving into a small community.

During the Middle Ages, La Latina thrived as a bustling marketplace and a hub for
artisans, merchants, and Jewish and Moorish communities. Its strategic location near the
river Manzanares and the presence of the Puente de Toledo (Toledo Bridge) contributed to
its commercial significance. The neighbourhood flourished, witnessing the construction of
churches, convents, and noble residences, shaping its architectural character.

However, a significant turning point occurred in the 16th and 17th centuries when the
area faced a decline due to epidemics and economic downturns. This decline led to the exo-
dus of nobility, and the neighbourhood gradually became a working-class district. The shift
in demographics and economic status laid the groundwork for La Latina’s transformation
and re-emergence as a vibrant, culturally diverse area.

During the 20th century, La Latina experienced urban redevelopment initiatives,
particularly during the dictatorship of General Francisco Franco, which aimed to mod-
ernize and reshape parts of Madrid. Despite these changes, La Latina retained its unique
historical essence.

Beyond characteristics such as its gastronomic allure, La Latina is home to significant
landmarks, including the San Francisco el Grande Basilica, a magnificent example of
Spanish Baroque architecture, and the Plaza de la Cebada, a historic square that has
witnessed various transformations throughout the centuries [40].

In recent years, the area of La Latina has undergone an intense process of transfor-
mation and gentrification, attracting a diverse community; reinforcing the presence of
leisure activity; and becoming a hotspot for culture, arts, and nightlife [41]. This case
study offers an insight into the changing perceptions of the local community over time.
Its present-day concerns can be summarized as follows: failure to comply with opening
hours by nightclubs and bar and restaurant terraces; the lack of street cleaning and failure
to comply with the garbage pickup schedule; premises used as STRs (short-term rentals)
without certificates of habitability; issues with noise (street music with sound amplifiers
and percussion); the over-occupation of public spaces by restaurant and bar terraces; the
replacement of ground-floor business premises with tourist apartments; a heavy increase
in apartment rent; the loss of local populations; and an increased need for Municipal Police
(neighbourhood police) patrols. Some of the problems mentioned stem directly from the
increasing number of tourists and the conversion of the old city centre of Madrid into
an area of restaurants, bars, and leisure uses [42], while others must be seen as the result
of the changing occupants of the neighbourhood. All this is resulting in the loss of the
neighbourhood character of the La Latina area and the feeling of the loss of identity on the
part of its residents.
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4. Methods

The Erasmus+ educational plan was structured around three main functions, diagnos-
tic, formative, and summative [43], in its approach to working in the city. The diagnostic
phase focused on identifying knowledge about the place through various techniques
drawn from diverse disciplines (see Scheme 1). These methods provided a robust set of
perspectives set within the same context, enabling the generation of a broader and more
comprehensive description of reality. Through this program, we achieved a deeper under-
standing of the existing connections between heritage places and their inhabitants, as well
as the critical importance of this relationship for the quality of life. Qualitative techniques
from anthropology (interviews and participant observation), geography (cognitive map-
ping and frequency charts), in situ archaeological research, freehand drawings, and Jan
Gehl’s toolkit mapping were combined to obtain these insights.

Scheme 1. Educational methodology. Source: self-development.

Ethnography, involving participant observation and interviews, focused on analysing
the semiotic keys which would allow students to decipher the varied backgrounds obtained
from a place in order to develop a more conscious analytical perspective. Interviews were
deemed a critical part of the methodology, aimed at extracting the intersubjectivity of
spatial matters. In this way, it was possible to study the meanings behind the public life
produced by individuals and their relationship to public spaces [44]. In the collection of
testimonies, the perception of change in the time axis and proposals for improvement were
investigated from a bottom-up philosophy. This was because it was based on the thesis
that local residents had a valuable role in the process of citizen participation with respect to
creating a vision for improvement in the study area (which must increasingly coexist with
mass tourism and increased levels of tourism accommodation). The aim was to demonstrate
the integral value in using the perceptive, the sensorial, and the emotional dimensions as
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fundamental chains of expression that must be considered before progressing towards the
proposal phase of architectural/urban work.

Also, in addition to these useful qualitative tools, we taught the students Erving
Goffman’s approach [45], which makes a distinction between what he terms “back” and
“front” regions. Front regions are those social areas where people feel the need to con-
struct performances and manage impressions in front of an audience. Back regions, by
contrast, are those places where individuals can more easily relax, be themselves, and
suspend contrived representations [46]. In this sense, it was important to convey that every
field research activity involves the presence of the researcher in the actions of the people
being observed.

Freehand drawing helps us to observe and see more deeply. In fact, all kinds of
drawings enhance the understanding of the physical world as more than a composition
of completed objects but rather as part of an unfolding cultural process interwoven with
actions and articulating behaviours (Ingold cited in [47]). Kuschnir [48] in particular
highlighted the importance of incorporating ethnographic drawings into anthropological
research, through a review of the most significant authors of traditional anthropology.

However, drawing as a tool is hardly discussed in contemporary ethnographic man-
uals, with the exception, as mentioned earlier, of the cognitive maps created, in this case,
by the interviewees, not by the researchers. Within the context of this project, drawings
were created by the student researchers during the research phase, rather than simply at
the proposal phase which is much more common amongst architects.

Last but not least, Jan Gehl’s Mapping toolkit emphasizes the observation and docu-
mentation of how people interact with their surroundings, including the patterns of move-
ment, social interactions, and stationary activities. This toolkit incorporates quantitative
and qualitative metrics to assess factors such as accessibility, comfort, safety, and sociability.

However, in order to carry out the fieldwork, the creation of a field guide was necessary,
enabling students to establish a filter for understanding the fundamentals which shaped the
worldview of this location. Therefore, different theoretical sessions were set up dealing with
concepts such as gentrification, energy poverty, urban beauty [49], building archaeology,
and place attachment.

The formative phase was carried out during the two weeks of on-site interaction,
where corrections were made, questions clarified, and observations refined in real time.
This phase involved contributions from professors across multiple disciplines, compelling
students to continuously think from different perspectives. This dynamic approach ef-
fectively regulated the learning process and fostered the development of the educational
project [50]. Finally, the summative phase culminated in the production of written and
graphic documentation, which was presented publicly. This final output served as a syn-
thesis of the entire process, showcasing the integration of disciplinary insights and the
educational outcomes of the project.

This training was aimed at students interested in reflecting on the new challenges
arising from recent socio-cultural and economic phenomena that materialise in the public
realm and spaces of the city, particularly in the historic centres. For this, it was paramount
to explore the urban conditions and physical context which underpin and form part of
socio-cultural structures. In particular, an attempt was made to overcome the difficulties
of giving a voice to local people and residents by providing the future professionals who
will work in these areas with a broader perspective supported by the interdisciplinarity
of different fields of knowledge and allowing factors which are significant for the local
communities (who are being served) to be captured. The difference between “space” and
“place” was a key concern that guided this experience.
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Students learned to use diagnostic tools and techniques that augment and complement
the results of the ethnographic method, and they used them to make proposals for action
in the public and symbolic space of the historic centre.

The objective of the discipline of architecture is to produce or provide solutions to
problems of space, but Omahna [51] argues that anthropology focuses on understanding
the causes in specific problems. Considering the dynamics of both disciplines, the issue is
to seek different kinds of a common form of expression in order to successfully work with
the subjective perception of the dialectic between people’s habitual capabilities and that
of constructed space [51]. Regarding the link between the two fields of architecture and
anthropology, Omahna [52] lists a series of synergic issues which include the following:
research on historical buildings and urban landscapes that indicates the process of socio-
cultural change; constructive typologies and the organization of space; the culture of
building in itself; and, finally, the use of space by social agents and institutions which,
according to “the logics of their specific practices in relation to the space provoke changes
in it” [52] (p. 41).

Promoting the understanding of the synergy between architecture and anthropology
establishes the use of reflection as a process of knowing a place as a means of better
understanding the worldview of the communities who live there [53]. This is why the
development of a diagnostic methodology based on ethnography was proposed as a
method of microcosm research of particular value to architects entering into the proactive
field of architecture. The particular relevance of the ethnographic method is that its use
provides a tool for identifying and capturing the various issues which must be addressed
with urban regeneration projects. These range from specific issues related to the direct
orders or requirements of individual clients to other variables related to the community
such as touristification. Importantly, it should not be forgotten that individual processes
continue to be social, since they always originate from a social reference [54]. In this way,
we aimed to transmit to our students that environmental knowledge is “constructed” in the
sense that individuals invent models which enable them to both understand and deal with
reality. The nature of the structures or models that are developed by individuals determines
what that individual “sees” in the real world. It was very important for students to realise
the existence of several realities, which in a certain way are layers that overlap each other.
It was also important to transmit to the group that knowledge results from interaction
between factors internal to the individual (needs, personality, motivation) and by the social
situations in which that person is operating. This means that the implicit knowledge of
local residents built up through goal-oriented activities (e.g., shopping, going to work)
constituted important dynamics which students needed to be aware of in their practice of
data collection [45].

However, a common problem which emerges in the use of qualitative techniques is
“researcher bias”, and trying to neutralize distorting biases was one of the essential aims of
this experience. Objectivity in ethnography, if it exists, focuses on the choice of strategy
employed by the researcher. From an interactive and cognitive perspective, there is not a
single cultural reality, and it must be recognized and understood that there may instead be
different cultural realities [53]. The key is not to lose sight of the intrinsic logics, rhythms,
and/or tendencies toward disassociation and division which often occur as dominant
patterns in cities.

Starting from this principle, one of the objectives pursued was to reduce the production
of data informed or influenced by the principles, beliefs, and values in which students
have been endo-cultured as social agents, in order to recognize and then overcome cultural
relativism. In seeking a position of relative objectivity, the proposed ethnography worked
with a series of related techniques and different sources, as well as borrowing from human
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geography (frequency charts, cognitive maps, stress levels, the social eye, etc.) [55]. Together
with techniques from the field of urbanism and archaeology, this enabled the triangulation
of data, providing internal validity to this method while acknowledging that external
validation is not possible, given that this is not allowed for by qualitative work [56].

In addition to the aforementioned quality mechanism, objectivity was also ensured
by having several researchers working in the same place so that this study was carried
out by more than one student. This ensured that there were re-studies of the same place,
enabling the accumulation of individual biases to annul one another and ensuring a better
and closer understanding of what is conceived as objectivity.

After developing an integrated diagnosis [57], the students made the leap to the
propositional sphere, where they proposed actions aimed at the public interest and the
collective quality of life of residents, as well as to the maintenance of their traditions,
identity, and memory, seeking to make them compatible with economic activity (tourism,
hospitality, etc.). All this was developed from a logic where sustainability, equitable
resilience, and progress towards recognition and response to ecological imperatives were at
the heart of the proposals. Moreover, this training was developed in full alignment with the
Urban Agenda for the European Union, the United Nations 2030 Agenda, and the Spanish
Urban Agenda.

5. The Erasmus+ Experience

The group involved with this project comprised 22 students, including 10 Portuguese,
5 Spanish, and 7 Italian students and those from various disciplines, including 11 geography
students, 7 anthropology students, 1 archaeology student, 2 architecture students, and 1
urban planning student.

The experience began with the creation of interdisciplinary groups of different nation-
alities and fields of knowledge (mainly comprising five students) to carry out the work of
analysis and the development of an urban micro-project of soft regeneration that would ad-
dress the problems of the different public spaces of La Latina in the Palacio neighbourhood.
The overall area was divided into sub-areas formed by Plaza de la Paja, Plaza de Puerta
de Moros, and Plaza Lina Morgan + Plaza de la Cebada. The particular areas analysed
included the streets that interconnected the plazas mentioned: Costanilla de San Andrés,
Carrera de San Francisco, Calle Toledo, and Calle del Humilladero (see Figure 1).

The aim of this study, from an anthropological perspective, was to focus on the
testimonies of individual and collective memories, working on the feeling of belonging
with respect to the different places that made up the study area intersected with an analysis
of the current situation of its public spaces in terms of use and dynamics. This study was
based on the concept of the “vital place” as a resource of well-being, personal security, and
mental health for individuals and the concept of the “city of proximity”.

Although the students received instruction on the ethnographic method and tech-
niques via PowerPoints coupled with comments in a shared online space, the first week of
activity was used for four online classes to introduce the teaching team and the group of
students from the three countries. In these classes, the unit of study and the application of
the techniques to the specific terrain where the fieldwork was going to be carried out were
presented (see Scheme 1) [55].

Data collection began with a workshop on the use of drawing. These drawings helped
students internalize the proportions, materials, and architectural language characteristic of
the La Latina neighbourhood (see Figure 2). Through the use of this tool, they identified and
explored the neighbourhood’s character of narrow, winding streets and historic buildings
with façades of brick and stone, wrought iron balconies, and tiled roofs, which collectively
create a cohesive urban fabric. They were also able to analyse public space in terms of
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aesthetics, urban scene, scale, structure, the presence of vegetation and street furniture,
the presence of bar terraces, bioclimatic conditions, activities (or lack of crucial activities
supportive of daily life) on the ground floor of buildings facing public spaces, etc. The
fieldwork also entailed the mapping of the main public facilities in the area (markets,
schools, centres for the elderly, etc.) and the presence of cars in the public spaces (circulating
or parked).

 

Figure 1. Study areas of La Latina, Madrid. (1) Plaza de la Paja, (2) Costanilla de San Andrés, (3) Plaza
de Puerta de Moros, (4) Carrera de San Francisco, (5) Calle Toledo, (6) Plaza Lina Morgan, (7) Plaza
de la Cebada, (8) Calle del Humilladero. Source: self-produced course material.

Also, from the outset, the student groups carried out combined tasks which included
the creation of frequency charts, participant observation, and writing in field diaries for their
assigned study areas. In this way, they were able to integrate information from different
sources and create a basis for what would, from then on, be their growing empirical material
and at the same time their knowledge base for formulating questions to enable them to
carry out semi-structured interviews.

A particular characteristic of the neighbourhood is its dualistic nature—during the
day, its public squares, such as Plaza de la Cebada and Plaza de la Paja, provide public
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space for the daily life of local people, while at night, the area transforms into a lively social
scene with tapas bars and terraces (see Figure 3).

 
Figure 2. Hand drawing. Source: Valiño, J.

 

Figure 3. Daytime and evening activities at the Plaza de la Paja. Source: Azevedo, C.; Giach E.;
Gomes E.; Niccoli, M.; Bartoli, T.; and Usón Gasca, T.

The toolkit developed by Jan Gehl for the diagnosis of public life was used [58] for
gathering data on the age, gender, and flow of people who frequented the study area and
the physical characteristics of spaces and how they enrich the experience of those spending
time there.

Additionally, this toolkit also revealed that private furniture for bar terraces in the
squares, such as tables, chairs, and umbrellas, varies significantly throughout the day. For
instance, in the Plaza de la Paja at 10 a.m., it is possible that no furniture might be seen,
while by 10:10 a.m., more than 20 tables and 40 chairs from various establishments may
have been set up (see Figure 4). While there are also public seating areas, by contrast, these
are often unkempt and neglected.

Pedestrian movement predominantly occurs along the edges of the squares, especially
during the hottest part of the day, as the centres lack shade. This study also revealed
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the limited presence of children, likely due to the end of the school term. In fact, the
majority of individuals aged 15 to 24 observed in the squares were tourists accompanied
by their parents. Adults aged 25 to 64, however, represented the largest group (comprising
similar proportions of men and women), either strolling through the square or seated at bar
terraces, and they were made up of both residents and tourists. People aged 65 and older
were frequently seen sitting on benches or walking their dogs, with this group consisting
primarily of local residents (see Figure 5).

Figure 4. Jan Gehl’s mapping. Source: Azevedo, C.; Giach E.; Gomes E.; Niccoli, M.; Bartoli, T.; and
Usón Gasca, T.

 
Figure 5. Jan Gehl’s mapping. Source: Azevedo, C.; Giach E.; Gomes E.; Niccoli, M.; Bartoli, T.; and
Usón Gasca, T.

Simultaneously, the fieldwork incorporated the idea of a lived-in past that remained
imbricated in the new uses and contemporary objects of the urban spaces studied. Through
exercises of observation and interpretation, the team explored how the past emerged in
the palimpsest of uses by residents, tourists, and others. This enabled the students to
develop an appreciation of the timespans over which the transformations had taken place,
aimed principally at revealing how cultural heritage could support the suggestion of
improvements being designed as part of the project [59].

The interviews were conducted with workers, residents, and institutional representa-
tives, and they revealed significant insights into the neighbourhood’s transformation due
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to gentrification and touristification. They reflected how residents occupied, used, and
related to their places throughout the year, above all regarding the people who have lived
in this area for decades. The narrative recognized and recorded places and landmarks that
were part of these people’s entire lives, which they shared with parents and grandparents
and now with their own children. Among these memories were the public swimming pool
that once stood at the intersection of Plaza de la Cebada and Calle de Toledo, which has
now been substituted by a modern sports centre, and the vibrant local shops that once
characterized Calle de Cava Baja (now completely transformed into a street for restaurants
and bars). Recollections also referenced popular festivals and personal routines, such as
Sunday walks, social gatherings, and recreational activities, all of which have contributed
to the rich and evolving identity of the neighbourhood.

Workers in local restaurants and bars consistently highlighted the dominance of
tourists among their clientele, with estimates ranging from 70% to 80%. Nonetheless, some
businesses continue to attract local residents, especially on weekends or through offerings
tailored to neighbourhood preferences. Despite the economic benefits, many workers
noted that the increasing presence of tourists is contributing to the gradual erosion of the
neighbourhood’s identity. This sentiment was echoed in observations about gentrification,
which has significantly altered the demographic and social fabric of La Latina.

‘Nos afecta mucho el tema de los pisos turísticos ya que no se ponen en funcionamiento
de acuerdo a la normativa y han subido mucho el precio de pisos y alquileres.’

‘We are very affected by the issue of tourist flats, as they are not being put into operation
in accordance with the regulations and the prices of flats and rents have risen a lot.’

(Resident 55 years old)

Also, institutional representatives, such as the director of the Santa Bárbara Institute,
pointed out that the local population has declined and aged, with many residents converting
their homes into short-term rental apartments for higher profits. This trend has severely
impacted local schools, which now rely on students commuting from other districts, such
as Lavapiés and Carabanchel, with approximately 80% of their attendees coming from
outside La Latina.

On the other hand, residents’ perceptions of these changes are mixed. While some
older residents feel unaffected, younger and middle-aged respondents acknowledge both
positive and negative aspects of the neighbourhood’s evolution. They praise La Latina’s
charm and its ability to retain a sense of community but expressed concerns about is-
sues such as noise, odours, and the rising cost of housing driven by unregulated tourist
apartments.

Another local stakeholder, however, the religious institution Hermanitas del Cordero,
has experienced distinct and nuanced effects. For instance, it has benefitted significantly
from the influx of tourists, as the increased visits to the Capilla have provided funding
for its restoration. They regard this as an opportunity to extend their mission and breathe
new vitality into their space. This dynamic, often subtly interwoven with contemporary
elements, highlighted how touristification not only engages with the rich historical legacy
of La Latina but also influences the preservation and reinterpretation of that heritage. Con-
sequently, it demanded thoughtful consideration in the site analysis to balance historical
conservation with evolving uses.

In summary, the interviews revealed the complexity involved in intervening in historic
centres in order to find integrated solutions. They also highlighted the importance of avoid-
ing monodisciplinary perspectives as they rarely deliver solutions without negative effects.

The sessions with the three neighbourhood associations, followed by a walk in the
Parque de la Cornisa with one of these, were strategic. The first took place in the Municipal
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Public Library Iván de Vargas, located on the border of the study area (see Figure 6). The
representatives of the Neighbourhood Associations Plaza Mayor and Cavas-La Latina
provided a historical framework for the area studied, and information on the evolution
of neighbourhood participation in struggles against new problems was shared. These
included issues arising from malaise and the declining quality of life in the area where we
carried out our research, with some of the most important problems mapped being the
prevalence of tourist apartments, the touristification of the area, and the intensive use of
public spaces to locate bar terraces. The second session took place in the green area nearer
to La Latina (Parque de la Cornisa) (see Figure 7). The local collective “Vecinas Corniseras”
shared with students the refusal of the municipality to engage in dialogue with the local
community about the rehabilitation of the park. From these sessions, students developed
an understanding that despite a clear need, the problems, demands, and necessities of the
local community were not being responded to by the municipality.

 

Figure 6. A session with the two neighbourhood associations in the Public Library Iván de Vargas.
Source: De Gregorio Hurtado, S.

 

Figure 7. A walk in the Parque de la Cornisa with one of the neighbourhood associations (Vecinas
Corniseras). Source: De Gregorio Hurtado, S.
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From an urban perspective, different intervention proposals (micro-projects for soft
regeneration) were proposed in the different study units that sought to include specific mea-
sures (social, economic, governance of the place, etc.) on the basis of an integrated approach
(see Figure 8). These were aimed at tackling current problems, as well as strengthening the
contribution of this part of the historic centre of Madrid to a model of a sustainable city
that moves towards equitable resilience, always bearing in mind social cohesion, ecological
and climatic challenges, quality of life, equality, and the development of “vital places”.

 

Figure 8. The different student groups generating their proposals in a classroom of the Universidad
Politécnica de Madrid. Source: De Gregorio Hurtado, S.

A number of key findings stand out, especially with regard to the area of the La
Cebada market where there was an opportunity to adapt a new space recently created
by building work for a new sports centre, introducing new uses in a place that would
normally be associated with intense collective memories. Dynamizing this “virgin” ground,
which as yet had no meaning for “long-term” residents, offered a chance to create a new
image which could work to better reconcile the new needs generated by a high degree of
touristification in recent years. We were also able to highlight new perspectives regarding
“cultural assets”, in particular wine cellars on the edges of the Plaza de la Paja which are
currently in a neglected state but could be restored.

Also, tangible proposals arose from the understanding of the meaning of “being
at home”, reinforcing the existing symbolic meaning which enhances perceived control
through the full mediation of positive emotions for “long-term” residents. In other words,
the strategy was to present proposals for better incorporating and reducing the flow of
tourists usings shared spaces, in order to recover the notion of belonging and identity
connected to the place. This involved highlighting traditional uses in different parts of the
study area, removing the invasion of the public spaces by bars and restaurants, and im-
proving the environmental quality and urban scene of public spaces (see Figures 9 and 10).
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Figure 9. Plaza de la Paja proposal. Source: Azevedo, C.; Giach E.; Gomes E.; Niccoli, M.; Bartoli, T.;
and Usón Gasca, T.

 

Figure 10. Plaza de Puerta de Moros proposal. Source: Mendes, A.B.; Miranda, A.L.; Fittipaldi, A.;
Valiño, J.; Masili, M.; and Corrêa, R.
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Understanding and addressing the preservation of cultural practices associated with
a neighbourhood’s public space, i.e., the contemporary rituals of the old residents who
gather there, enriched the different rationalities of students from different disciplines. At
the same time, the attempt to develop comprehensive proposals that considered both the
needs of residents and tourists highlighted the value of applying specialized knowledge to
address larger, more general challenges.

Finally, through an anonymous survey, the perceptions of the experiences of 19 of
the 22 students who participated in the program were collected. The interdisciplinary
work between different cultures and fields of knowledge turned out to be one of the most
valued aspects, since the learning came not only from theoretical classes but also from
the discussions students had amongst themselves. It was also apparent that the work of
the teachers in relating all of these to each other was of great importance in regard to the
formative dimension of the educational experience.

When it comes to teaching, and therefore learning, two activities occur at the same
time. On the one hand, there is the academic task environment, comprising the curriculum
which researchers and cognitive psychologists focus on. On the other, there is the structure
of social participation, which is the way in which this governs the sequence and articulation
of interactions [60]. The Erasmus+ BIP experience allowed equal attention to be paid
to both tasks, as a means of overcoming the difficulties involved in understanding the
complexity of the city. It was crucial to activate the different “expertise” provided by each
of the students (coming from different courses and different disciplines, as mentioned
above). This involved a highly active learning approach, where principles and materials
were absorbed, integrated, and then applied to an empirical case in the form of a real
location. It forced them to develop reflective skills to understand and act to find integrated
solutions for touristification in historical centres.

It was particularly important to establish the structure of social participation by
students [60] in order to identify any gaps which needed to be addressed, in order to
ensure the development of required and desirable skills. In the accompanying analysis
of the city, cooperative and interdependent actions dominated. This was derived from
what Vygotsky [61] referred to as the zone of proximal development, in which the teacher’s
reaction depended upon the degree of internalization of the contents by the students.

This experience was an essential precursor to developing and conveying the meaning
of “context”, holistically understood as constituting the enactment of activity involv-
ing people and spaces, since it involves specific objects and goals together with specific
settings—the conception of context as a transformative relationship between people, spaces,
and artefacts (c.f. [62]). Through the Erasmus+ BIP experience, students were encouraged
to actively question the rationale behind various community activities, rather than focus-
ing solely on the physical environment. This approach prevented them from becoming
agents of disruption, as they developed an understanding of the existing social dynamics
before taking action in any location. By fostering interdisciplinarity and involvement, this
experience allowed students to consider the intangible dimensions present in public spaces,
offering a more comprehensive understanding of reality. It also prompted a re-evaluation
and re-examination of assumed norms, practices, and management styles, encouraging a
more thoughtful and context-sensitive approach.

6. Final Thoughts

Public spaces not only provide conditions for being human but also for responding to
the human condition. There is a need to pay attention to the philosophy underlying material
manifestations that, roughly, are induced in projects by architects on behalf of communities
yet still act as detached and independent agents with very different worldviews. Therefore,
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architects and other “experts” are unsurprisingly viewed with suspicion [63], and to
overcome this, it is paramount to explore the public space conditions that support and are
part of socio-cultural structures.

This methodology is based on taking a broad perspective and allowing factors which
are significant to the communities studied to be captured. In this way, students were
supported in their search for hidden rules and patterns, for developing a sense of future
orientation, and for making strategic judgements about the meaning and relevance of
design [64] in facing the transformation of the city. This allowed for a critique of the spirit
of the place that characterizes La Latina and that which has emerged from its long history,
its adaption to the social and cultural changes in urban design, and the uses that are now
taking place in its streets and plazas.

Briefly, the learning outcomes of the Erasmus+ BIP experience are the following:
Improved communication across disciplines and diverse backgrounds which will help

close the gap between fields such as anthropology, archaeology, geography, architecture,
and urban planning.

A heightened awareness and sensitivity towards the preservation of heritage com-
munities was successfully cultivated among the participants with regard to the threat
of touristification.

All participants were exposed to and engaged with tools from a variety of knowledge areas.
However, to understand the extent to which students were able to construct an under-

standing of daily life in the territory which formed the study area, a series of issues must
be mentioned that could potentially result in an incorrect view of the spaces investigated.
As was described, the fieldwork was carried out in only 15 days. From the perspective of
qualitative research, this is a very short time to carry out the rigorous fieldwork needed to
generate sufficient empirical material required to produce serious and weighty conclusions.
In fact, the fieldwork was undertaken in the month of July when the school year had
finished, an important point to consider as the study area is a vital space for after-school
activities during term time and a meeting point for parents and children in the hours
before class is dismissed (see Figures 11 and 12). It was important to present this reality
to our students, enabling them to realistically understand and assess the cyclic use of the
study areas throughout the year, rather than relying on observations shaped during the
most touristed months of July and August when the area was simultaneously almost free
of children.

 

Figure 11. Carros plaza in July 2023. Source: Müllauer-Seichter, W.
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Figure 12. Carros plaza in February 2024. Source: Müllauer-Seichter, W.

Another aspect that can lead to the incorrect interpretation of the empirical material
gathered in this space of time is the fact that very few zones have vegetation and trees.
Historical city centres, due to their nature, present narrow streets and alleys, and the oldest
city centres do not offer many options for incorporating parks, unless there are empty lots
that make it possible. Because of this, both in general and in our specific case, the long-time
residents of these historical spaces have their strategies for using the plazas and the “urban
green” [18], depending on the time that they have available (plazas for a short amount of
time and for social encounters; if they have an hour or more, they go to the gardens that
are relatively close). This was also the case in our study area, which at first sight might
seem to be a “hard space” characterized by plazas, in general paved with old stone and
accompanied by narrow sidewalks. What is less apparent, particularly when visiting as a
stranger with limited local knowledge, is the enormous greenbelt presented by the nearby
Las Vistillas; the Parque de la Cornisa (which we visited with the local collective “Vecinas
Corniseras”); the Jardines de la Cuesta de la Vega; the Parque de Atenas; the Campo del
Moro; and, since 2009, the Madrid Río linear park that merges all of these interconnected
green areas with the Casa de Campo. In total, these collectively offer an enormous belt of
urban nature for the historical centre and particularly for the Palacio neighbourhood in
which the area of La Latina is located.

The Erasmus+ BIP experience was built upon the fundamental recognition of the vital
connections between heritage places and their heritage communities. However, the neolib-
eral context of recent decades has steered conservation efforts towards a predominantly
economic focus, often at odds with the interests and well-being of historical communi-
ties [65]. Through this training, our goal was twofold: to equip students with the necessary
knowledge and criteria to critically address the current challenges facing European tra-
ditional city centres from a people-based approach and to raise awareness among local
stakeholders about the negative transformations affecting historic centres and their impact
on residents’ quality of life. In this sense, the training aligned with our ongoing commit-
ment to fostering meaningful reflections on social and urban challenges through our roles
as educators and researchers.
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Abstract: This paper explores the concept of ephemeral cultural landscapes through the
lens of public election advertising during the 2025 Australian Federal election in the re-
gional city of Albury, New South Wales. Framing election signage as a transient cultural
landscape, the study assesses the distribution of election signage (corflutes) disseminated
by political candidates against demographic and socio-economic criteria of the electorate.
The paper examines how corflutes and symbolic signage reflect personal agency, spatial
contestation, and community engagement within urban and suburban environments. A
detailed windscreen survey was conducted across Albury over three days immediately
prior to and on election day, recording 193 instances of campaign signage and mapping
their spatial distribution in relation to polling booth catchments, population density, gen-
erational cohorts, and socio-economic status. The data reveal stark differences between
traditional party (Greens, Labor, Liberal) strategies and that of the independent candidate
whose campaign was marked by grassroots support and creative symbolism, notably the
use of orange corflutes shaped like emus. The independent’s campaign relied on personal
property displays, signaling civic engagement and a bottom-up assertion of political iden-
tity. While signage for major parties largely disappeared within days of the election, many
of the independent’s symbolic emus persisted, blurring the temporal boundaries of the
ephemeral landscape and extending its visual presence well beyond the formal campaign
period. The study argues that these ephemeral landscapes, though transitory, are powerful
cultural expressions of political identity, visibility, and territoriality shaping public and
private spaces both materially and symbolically. Ultimately, the election signage in Albury
serves as a case study for understanding how ephemeral landscapes can materially and
symbolically shape public space during moments of civic expression.

Keywords: cultural landscapes; ephemerality; cultural heritage; demographics; elections;
political advertising

1. Introduction

Cultural landscapes represent past and present human interactions with their environ-
ment, thereby commonly leaving observable and tangible traces of events and activities
on a larger micro- or macro-landscape scale [1]. Commonly, such cultural landscapes
are ascribed a value by the community and are regarded as cultural heritage. On other
occasions, cultural landscapes are more ephemeral or transient and do not persist long
enough for heritage values to emerge.

Broadly speaking, cultural heritage emerges from the interactions between people
and their environment, as well as the interactions between people themselves. Intangible
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cultural heritage is derived from human relationships and is primarily reflected in elements
such as language, technical skills, folklore, customs, and traditions [2]. Intangible heritage
also exists in the sensorial space, primarily visual and auditory [3] but also olfactory [4].
In contrast, the interaction between people and their environment generates aspects of
tangible heritage as manifested in the form of built structures (e.g., buildings, roads) or
modifications to the natural environment (e.g., mining, agriculture). Tangible heritage also
encompasses a variety of movable objects and artifacts of different forms and materials
(e.g., tools, objects of art). In addition, we need to consider an emergent third domain, that
of virtual heritage, which considers an intangible digital dimension of human–machine
interaction [5]. What defines these interactions as “heritage” is the cultural significance
that a community assigns to them [6,7]. In addition to cultural heritage, we need to
consider natural heritage, an environmental space that is valued by the current generations
for its seemingly unspoiled and unmodified characteristics [1]. These assigned values,
which are mutable qualities [8], motivate community efforts to preserve and manage this
natural, tangible and intangible heritage for the benefit of the current population [9–11]
and, purportedly, also for future generations [12]. While most heritage assets are managed
or curated as single units, some may be aggregated in the form of heritage conservation
areas [13]. A different kind of spatially circumscribed heritage asset is cultural landscapes.

In its traditional/orthodox framing, an interpretation and analysis of cultural land-
scapes is focused on the tangible manifestations, such as landscape modification change,
archeological evidence, structural evidence, or cultural plantings. Even though exceptions
exist [14], cultural landscapes do not tend to represent an unadulterated ensemble of past
land use. Rather, cultural landscapes are a palimpsest of one or more phases of past cultural
interactions that are overlain by modern contemporary land use [15,16]. Viewed from a
First Nations, as well as an Indigenist, standpoint [17], this landscape space extends, and
always has extended, to the cultural attachment and the valuing of seemingly ‘natural’,
unmodified landscape features that have cultural and spiritual meaning and significance
to First Nations communities [18–20]. An intangible manifestation of cultural landscapes
are toponymic landscapes, where settler colonialist societies supplanted the First Nations
appellations of localities, natural and spiritual features with colonial imports or phonetic
bastardizations of First Nations names [21–23]. In addition to these permanent cultural
landscapes, we need to consider the phenomenon of ephemeral landscapes and place these
into the cultural heritage context.

1.1. Ephemeral Landscapes

By definition, ephemeral landscapes are impermanent transient manifestations of
natural or cultural phenomena within a spatially circumscribed dimension. The attributes of
these landscapes, in common parlance, are that they are tangible and visually interpretable.
Excluded from this paper are additional intangible, sensory dimensions that may add to
or enhance the perceived value and significance of these ephemeral landscapes, such as
soundscapes [24–26] and smellscapes [4,27,28].

Ephemeral landscapes are commonly seen through a geomorphological lens [29],
associated with natural phenomena. Examples are the flooding of Kati Thanda-Lake Eyre,
an endorheic lake in the far north of South Australia [30], the annual inundation of river
floodplains [31] or ephemeral wetlands [32]. Beyond this, ephemeral landscapes can be
regularly reoccurring, such as seasonal landscapes; transitory, such as peri-urban zones; or
as temporary transformations of persistent landscapes.

Seen through another environmental lens, seasonal landscapes not only reflect the vi-
sual appearance of seasonally variable vegetation (natural or planted as crops), its flowering
and coloring [33–36], but also find manifestation in harvesting features (large haybales) [36],
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as well as in economic and communications systems [37]. Transhumance, for example,
has been a long established way of life in the alpine areas of Europe [38–40], South Amer-
ica [41,42], and Asia [43,44] but also North America [45,46], and Australia [47,48]. Likewise,
some tracks and roads may be closed due to snow and ice in winter (e.g., some mountain
passes) or due to thawed and boggy ground in summer, while frozen lakes and estuar-
ies may allow for direct communication across the ice that is impossible in summer and
requires longer, circum-estuary trips or ferry rides [49].

In the urban planning space, the concept of ephemeral landscapes has been applied
to peri-urban areas within the urban growth corridor. Traditionally, an expanding urban
space saw the peri-urban belt of orchards being replaced by dwellings, while new orchards
were developed on former pastures and arable land. More recently, these orchard belts
are no longer replanted, with the urban fringe dominated by pastures and arable land that
see a lower level of care, especially when already purchased by developers waiting for
the right economic conditions to commence construction [50]. Here, the ephemerality is
represented by transitory existence between two stable states.

A third ‘class’ of ephemeral landscapes are temporarily circumscribed cultural land-
scapes. Commonly, these are transformations planned by authorities, such as garden
festivals that transform a peri-urban space into a complex, primarily flower-based tourist
landscape replete with structures (e.g., the German Bundesgartenschau) [51,52], or Inter-
national Exhibitions (Expos) that create temporary communities with usually ephemeral
architecture [53]. Likewise, theme parks are imagined ephemeral landscapes [54–56] that
will persist as long as they remain commercially viable. Other examples, on a smaller
scale, are transformations of roads into urban parklets [57,58], roads along river fronts into
temporary beaches [51], town squares converted into Christmas market villages [59] and
streets illuminated with Christmas decorations [60,61]. While intended as ephemeral in
their ‘original’ presentations, some elements of these ephemeral transformations may not
revert back to the prior status quo once the festival ends, but may be retained, thereby
generating a new permanent cultural landscape layer [62,63]. Examples are Balboa Park in
San Diego as a remnant of the 1915 Panama–California Exposition [64] or elaborate film
sets that have been retained as tourist attractions, such as “Hobbiton’ (Lord of the Rings) in
New Zealand [65] or ‘Tatooine’ (Star Wars) in Tunesia [66].

Finally, there are event-based ephemeral landscapes that are reactive to the event and
manifest themselves for its duration. An example are the ad hoc testing stations that were
established during the COVID-19 pandemic [67,68].

1.2. Personal Agency in Ephemeral Landscapes

While the majority of ephemeral landscapes are generated by natural phenomena or
through communal or governmental control, some ephemeral landscapes can be created by
individual or personal agency. These landscapes can be created by individual or collective
expressions of custom, tradition or political opinion. These can range from sanctioned [69]
and unsanctioned (‘guerilla’) privately created gardens in public spaces [70] to ritualized ex-
pressions of nationalism, such as homeowners flying the US flag each year on Independence
Day (4 July) [71] or the yellow ribbon campaign during the first Iraq war (1990) [72,73].
Collective, socially acceptable personal agency can generate public landscapes by decorat-
ing the exterior of private residences for Halloween [74,75] or Christmas [76]. Communal
art projects reclaiming urban spaces, such as yarn bombing [77,78], create ephemeral land-
scapes that are welcomed or tolerated by the wider community. Similar personal ephemeral
art projects, reclaiming urban spaces in the form of graffiti [79–82], are widely perceived as
anti-social behavior. While yarn bombing and graffiti are expressions of territoriality in an
ephemeral landscape, Halloween and Christmas decorations are individual, yet collective
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expressions of community-wide customs. The display of national flags as well as political
stickers and posters are expressions of political opinion that create a visually recognizable
ephemeral landscape.

The temporality of these ephemeral landscapes differs. While some are defined by
cyclical events at fixed (Halloween, Christmas) or semi-regular intervals (elections) with a
well-defined duration, others can be event-based and manifest themselves for the duration
of that event (yellow ribbon campaign).

Another type of ephemeral landscapes are political landscapes created in the run-
up to elections, which find their visual expression on election posters on power poles,
fences and houses. Election posters are not merely visual artifacts of political messaging
but reflect deep-seated power dynamics related to political dominance, socioeconomic
stratification, and territorial ‘control’ as manifested where posters appear, how densely
they are distributed, and on whose property they are placed.

1.3. Political Landscapes

Political landscapes are commonly considered in their intangible form, conceptualizing
the relationships of political parties with their voters in the social and geographical [83,84]
or the digital space [85]. In these contexts, the term ‘landscape’ is used metaphorically
rather than referring to a physical entity [86]. Yet political landscapes can also have a
permanent, or at least semi-permanent, tangible form where political power manifests itself
in structures of dominance such as the now largely demolished socialist architecture of the
former German Democratic Republic [87], or structures of exclusion and inclusion, such as
the Berlin Wall, and the border wall between Mexico and the USA [88]. Political landscapes
can also be tangible, yet transitory, such as temporary urban destruction following civic
riots [89,90], or they can be fully ephemeral, such as election signage of protest signage.
There is a limited body of work that considers election signage in the form of yard signs as
expressions of political cultural landscapes in the USA [91–94] and papers that contextualize
the nature and spatial distribution of protest signage, responding to a natural disaster event
in Florida (USA) [95] and responding proposed development in an Australian setting [96].
Some studies have suggested that the socio-economic makeup of a suburb or neighborhood
will find expression in the nature and messaging on formal election signage as well as
individualized yard signage [91,92,94,97]. A very small number of studies looked at the
spatial distribution and density of campaign signage in suburban spaces correlating them
with socio-economic and ethnic data [91,92].

In this paper we will consider the ephemeral cultural landscape of an Australian Fed-
eral election as it is represented by public election advertising, using a regional community
as an example. We will demonstrate that Australian ephemeral landscapes are culturally
influential, if not significant, and that they can shape public and private spaces both ma-
terially and symbolically. To do so, we will first provide a contextual background on the
Australian electoral system as well as the study community. Following an explanation of
the methodology espoused, we will discuss the spatial distribution of electoral signage in
relation to demographic and socio-economic parameters.

2. Background

2.1. Background to Federal Elections in Australia

The House of Representatives of the Commonwealth of Australia is re-elected every
three years as is half of the Senate, unless a double dissolution has been called (when the
entire Senate is reelected). The House of Representatives is made up of directly elected
representatives chosen by popular vote from all citizens residing and being registered in the
150 electoral divisions (henceforth ‘electorates’) which are single member constituencies [98].
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The electorates are broadly of the same population size (~120,000 people) but because of
the uneven spatial distribution of Australia’s population, these electorates differ widely
in geographical size [98]. Thus they can be spatially very small, such as the electorate of
Wentworth which comprises parts of northern Sydney (NSW) with an area of 31.2 km2

(127,588 voters), or very large, such as the electorate of Durack in Western Australia with an
area of 1.41 million km2 (118,845 voters) [99]. The boundaries of the electorates are defined
by an independent, apolitical body, the Australian Electoral Commission. Gerrymandering,
a common feature of U.S. politics [100,101], does not exist in Australia. The candidate with
the highest number of votes in each electorate after the distribution of preferences (see
below) takes the seat in parliament. The Senate is made up of party-nominated candidates
based on the proportion of votes that party receives in a given state, with the number of
seats per state defined in the constitution of 1901 [98]. Voting in an Australian Federal or
State election is compulsory for every citizen over the age of 18 residing in Australia and
registered to vote [64].

Voting occurs via in-person voting at any of the voting centers (‘polling booths’) within
the electorate, in-person voting at polling booths outside the electorate (absentee voting), in
person voting prior to election day at specific pre-poll voting centers within the electorate
(pre-poll voting), or mailed-in ballot papers (postal ballot) and phone votes for people with
severe physical disabilities [64]. The distribution and location of polling booths is driven
entirely by spatial and access considerations. School halls tend to be the preferred venue as
they are held in public hand (land?), are vacant on election days (which are always held on
a Saturday) and, being in primary and high schools, tend to be spatially well distributed.

Voting is based on the preferential system, where voters are given printed ballot papers
(green for the House of Representatives and white for the Senate), enter a cardboard booth
and are required to indicate their preferences by entering a number in delineated boxes next
to the candidates’ names. For ballots for the House of Representatives, voters are required
to number all boxes 1 (for their first preference), 2 (for their second preference), 3 and so on
until all boxes are numbered. Failing to number boxes, omitting or doubling up numbers,
or annotating the ballot paper in any way results in the ballot paper being declared invalid
(‘informal’) and excluded from the count of the valid (‘formal’) votes [64]. In the case of the
2025 election, the ballot paper for the electorate of Federal (Farrah?), which contains Albury,
carried nine names. The order in which these names are listed are drawn at random [102].
Being on top of the list provides a small vote windfall as some people, simply in order
to fulfill their voting obligations, number the candidates sequentially from top to bottom
(‘donkey vote’) [64]. The ballot paper for the Senate comprises the parties arranged (again
by random allocation) from left to right. Voters are given the opportunity to vote for a
party above a horizontal line on the ballot paper and which case they are obliged to allocate
their preference to at least six parties, or they may choose to allocate their preferences to
individual candidates, arranged by party, below that line. In that case, 25 candidates need
to be allocated sequential preference numbers (Figure 1) [64].

After close of voting, usually 6 p.m. on voting day, all ballots are counted by sorting
them according to the first preferences (i.e., boxes with the number 1). The candidate
with the lowest number of primary votes is excluded and the ballot papers with first
preferences for that candidate redistributed to the other candidates based on the second
preference marked on the paper. That exclusion and redistribution process continues until
only two candidates remain, with the candidate obtaining the highest number of votes
being declared the winner of the parliamentary seat [64].
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Figure 1. Example of a cardboard voting booth with pencil and the ballot papers for the House of
Representatives (green) and the Senate (white). Note how the long Senate ballot paper curls up on
both sides. Federal election 2013. (Photograph DHRS 2013).

2.2. Background to Election Advertising

Campaigning in the 2025 Federal election involved a variety of media ranging from
‘traditional’ physical mailouts, letter box drops and advertising posters, ‘corflutes’ (weather-
resistant 3–5 mm thick sheets of corrugated polypropylene plastic), as well as television
advertisements, and social media campaigns via Instagram, and Facebook (Figure 2).
One party made ‘a name for itself’ by sending out unsolicited text messages to people’s
phones [103]. On election day, party volunteers positioned near the entrances to the polling
booths were handing out how to vote cards (Figure 3) that are aimed at undecided voters
and that indicate a party’s preferred sequence of preferences (Figure 4).

While the public display of election material is permitted from the time an election
is called until the end of election day, and while there are rules related to the nature and
conduct of election campaigning and advertising [104,105], there are no restrictions from
the perspective of electoral law other than a requirement they not be placed within 6 m of a
polling place [105,106]. The public posting of election posters and corflutes is governed by
laws and regulations relating to political signage as promulgated by state government (for
example with regard to placing placards on electricity poles) and local council (in regard
to placing placards on private fences and properties that can be seen from the street). In
consequence, there is considerable variation across Australia [106–108].

Commonly permitted are advertising posters mounted on private properties as long
as they do not exceed the standard ISO A1 size (841 × 594 mm). Advertising material larger
than this may require council approval, which may not be granted, requiring candidates to
take down the offending posters (Figure S6) [109].

While this is not the venue to discuss in detail the relative merits of advertising and
campaign approaches and the target audiences that these are reaching, or the amount of
waste that they are generating [110,111], some comments are warranted to contextualize the
data set of corflutes that will be drawn on for this paper. Broadly, social media advertising
has become a major plank of political messaging prior to and during the election period,
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largely displacing static media such as election posters, as well as reducing the relevance of
TV advertising (Figure 2) [112–114]. Yet, because of the low cost and relative permanence,
election posters persist in the tool kit of campaign managers.

 

 

 
Figure 2. Screen shots of Facebook banners of three candidates polling the most votes in the electorate
of Farrer in the 2025 Federal election.
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Figure 3. Volunteers handing out how-to-vote cards for the 2025 Federal election at the Thurgoona
East polling booth, Albury. Note the corflutes. (Photo DHRS 2025).

 

Figure 4. A selection of how-to-vote cards produced for the Farrer electorate for the 2025 Federal
election (Photo DHRS 2025).

Corflutes, which because of their durability have long since replaced paper and car-
board posters, are a well-established means of political communication [115] that provides
visual exposure and recognition for candidates, in particular those that lack established
recognition (such as incumbency) or exposure in other media [107,115–117]. The placement
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of corflutes has also been theorized as a means of projecting strength [117,118] and visually
claim territory by deliberate and strategic placement in prominent positions, thereby
generating free news media coverage [107] through repeated recognition of a familiar face
in order to generate a personal vote [119].

2.3. Background to Albury

Albury is a regional service center in the southern Riverina area of New South Wales
(Australia) located at the northern banks the Millewa/Murray River [120]. Based on the
2021 census, Albury’s population in 2025 was 56,084 people, approximately 77.5% of which
were of election age [121]. The local government area (LGA) of Albury comprises the
town’s historic nineteenth century core in the south (Central and South Albury), early
twentieth century subdivisions surrounding that core, mid-twentieth century subdivisions
in the north (merging the village of Lavington), late twentieth century subdivisions in the
west and north together with the emerging satellite community of Thurgoona in the north
east, as well as twenty-first century subdivisions in the north and in the Thurgoona area
(Figure 5) [120,122].

Figure 5. Map showing the Albury local government area with suburb terms used as well as the loca-
tions of the polling booths. Suburbs: A—Splitters Creek; B—West Albury; C—South Albury; D—East
Albury; E—Glenroy; F—Lavington; G—Hamilton Valley; H—Springdale Heights; I—Thurgoona;
J—Wirlinga; K—Ettamogah; L—Table Top. Polling Booths: 1—Albury West Public School; 2—Albury
Public School (Hall); 3—Albury High School; 4—Glenroy Public School; 5—Lavington Public School;
6—Albury North Public School; 7—Albury East; 8—Lavington East Public School; 9—Hume Pub-
lic School; 10—Springdale Heights Public School; 11—Thurgoona Public School; 12—Thurgoona
Community Centre.

2.4. Background to the Federal Electorate of Farrer

Albury is the largest community in the predominantly rural electorate of Farrer, which,
with an area of 126,563 km2, forms the geographically largest electorate in NSW, extending
from the South Australian border in the west to Jingellic in the east. The boundaries of the
electorate for the 2025 election were circumscribed by the boundaries of local government
areas, encompassing the cities of Albury and Griffith (population 27,086) as well as the rural
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shires of Albury City, Balranald, Berrigan, Carrathool, Edward River, Federation Council,
Greater Hume, Hay, Leeton, Murray River, Murrumbidgee, Narrandera, and Wentworth
(Figure S1) [123].

Given the largely rural population, the electorate of Farrer is traditionally a politi-
cally conservative area that has been held by conservative politicians since its creation in
1949 [124]. In the past seven elections it has been held by the Liberal Party by a considerable
margin, ranging from 61.2% in 2007 to 70.5% in 2016 (two-party preferred vote) [125,126].
When considering the two-party preferred votes over time, it should be noted that the
boundaries of the electorate had been readjusted to the current boundaries in 2016 [123,127].
This entailed excluding the City of Broken Hill that had been included in the electorate
since 2007 [128,129] and that had a more left leaning population.

2.5. Election Results 2025

At the 2025 election, nine candidates nominated for the electorate of Farrer, the po-
sitions on the ballot paper were determined on 11 April 2025 [130] (Table S2). The total
eligible (enrolled) voting population in the electorate of Farrer for the 2025 election was
123,827 persons [131] with 112,522 votes cast [132]. Of these, 8.4% were informal [133]. The
election was called on 28 March 2025 [134]. Pre-polling opened on 21 April, two working
weeks before the election on 3 May 2025. Albury was serviced by two pre-polling centers;
one located in the Albury CBD and one in Lavington. Pre-poll votes made up 58.5% of the
total of 32,133 votes cast in combined Albury polling booths (Table 1).

Table 1. First preferences (in % of formal votes) received at the Albury booths [133]. Abbreviations:
G’roy—Glenroy; HS—High School; Lav—Lavington; PS—Public school; SHts—Springdale Heights;
Tb Top—Table Top.

Albury Lavington Thurgoona Tb
Top

Pre-Poll

nº Name PS HS East North West G’roy SHts Hume PS East PS East Alb Lav.
MapCode 2 3 7 6 1 4 10 9 5 8 12 11 — — —

1 Ley 27.4 28.8 29.2 26.2 28.3 30.3 27.0 26.3 28.9 29.1 27.4 32.1 38.0 38.7 37.6
2 Hyde 13.3 12.6 10.2 16.1 10.4 17.5 18.1 14.8 15.7 18.2 17.9 13.7 8.1 13.2 15.5
3 Milthorpe 34.0 35.5 36.1 29.5 41.8 27.2 25.8 29.5 25.4 21.4 26.7 29.0 33.9 31.7 26.9
4 Hendrie 10.3 10.9 10.4 9.3 8.1 8.6 8.7 11.8 9.4 10.5 9.4 6.6 4.3 5.4 4.9
5 Hicks 4.5 3.9 5.6 7.2 4.1 6.8 7.9 6.8 7.7 8.5 5.0 5.7 4.6 3.9 5.3

6 Sinclair 3.1 1.8 2.6 2.9 2.0 3.1 3.3 4.7 4.5 3.4 3.7 2.5 4.4 2.0 2.9
7 O’Reilly 2.6 2.4 2.6 2.5 2.1 1.3 2.2 1.8 2.0 2.5 3.3 3.5 2.4 1.7 1.8
8 Scriven 2.8 2.7 1.2 3.8 1.4 2.1 3.5 2.1 4.0 4.1 3.8 4.0 3.5 1.7 2.6
9 Hargraves 2.1 1.4 2.0 2.6 1.7 3.1 3.5 2.3 2.4 2.4 2.8 2.7 0.7 1.7 2.6

total formal 1443 940 801 1100 801 1265 473 708 1382 v 1513 1091 540 12,372 6600

% informal 9.9 4.8 7.7 10.6 8.5 9.6 10.4 9.9 8.8 11.3 8.7 6.7 6.1 4.9 9.6
overall total 1602 987 868 1231 875 1407 549 811 1549 1129 1675 1178 575 13,011 7302

After full distribution of preferences, Sussan Ley won the election with 56.19% of
all eligible votes cast [132]. The previously referred to conservative character of the rural
spaces in Farrer becomes clear when one considers the percentages of the top five vote
winners (Table 2).
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Table 2. First preferences (in % of formal votes) cast in Albury compared with votes cast in the rest of
the Farrer electorate.

nº Name Albury Rest of Farrer Formal Votes

1 Ley 34.5 48.2 41,694
2 Hyde 14.3 15.4 14,367
3 Milthorpe 30.0 15.7 19,613
4 Hendrie 6.9 3.5 4439
5 Hicks 5.1 7.3 6247

3. Methodology

3.1. Survey

The survey area focused on the key populated areas of Albury as well the arterial roads
in and out of the Albury CBD (Figure 6). The spatial distribution of the public advertising
material, comprised on posters or corflutes, cut out party symbols (emus, see below) as
well as other election messaging, was mapped via a windscreen survey. The windscreen
survey, which was carried out on 1 and 2 May 2025 (both DHRS and DD) as well as the
morning of 3 May (election day) (DHRS only), entailed systematically driving all streets
in the survey area and recording the presence of public advertising material via a field
map data collection form hosted on ArcGIS pro 3.5 [135,136]. The survey area was defined
as the core of the Albury LGA, omitting the low-density areas of Splitters Creek in the
west and Ettamogah/Table Top in the north (see Figure 5 for locations). Figure 6 shows
the streets traversed on each of the three days. Not recorded were the corflutes outside
the polling stations on election day, as well as the corflutes outside the two pre polling
stations in Albury and Lavington [137]. The data recorded were the location of the election
advertising, the party it represented, its type (corflute, emu) and whether it was placed on
a public or a private space.

 

Figure 6. Map showing the area of Albury Local government area surveyed for this study (shaded in
grey) with the roads covered in the windscreen survey.

3.2. Analysis

It was posited that most people who had not cast their vote at a pre-poll station would
attend the polling booth closest to them. The study area was segmented into twelve polling
booth ‘catchments’ based on a detailed road network including footpaths and consisting of
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an attribute of length in meters [138]. A Closest Facility analysis established routes from
the centroid of each property to the closest polling booth, followed by an aggregation into
booth ‘catchments’ via a Service Area analysis (Figure S2).

The distribution of election posters is plotted against Australian Bureau of Statistics
census data (census 2021) at the census mesh block level where specific data sets are
available (e.g., population density) [139] or otherwise against Statistical Area Level 1 (cell)
data (e.g., Index of Relative Socio-economic Advantage and Disadvantage score) [140].

While census data are presented in 5-year age brackets starting with 0–4, it made more
sense to aggregate the ages into generational cohorts (e.g., Generation Y, Baby Boomers) as
they share common socio-cultural characteristics (for correlation of cohorts, see Table S4).

3.3. Limitations

The election signage comprises co standard ISO A1 sized (841 × 594 mm) corflutes as
well as signs in the shape of emus (large emus ~440 × 550 mm, small emus ~220 × 250 mm)
(Figure S3d,e). While corflutes were usually mounted at the property fence or boundary
facing the street, some emus were mounted on walls or Colorbond fences that were aligned
perpendicular to the street. As these emus could be missed depending on their size and on
the direction of vehicle movement, it is likely that the number of orange emus has been
undercounted. At least on two occasions such emu signage was noted when the survey
sequence required the authors to backtrack on a street that had already been surveyed.

3.4. Statistics

Summary data and frequencies as well as t-test probabilities were calculated using MS
Excel, while the statistical comparisons of proportions were established with an on-line
comparison of proportions calculator [141].

3.5. Auxillary Data

To improve the readability of the paper, a number of additional tables and figures
have been related to a supportive data document. These can be identified by the prefix ‘S’
(e.g., Table S1) and can be accessed from the journal’s web page.

4. Results

The survey identified locations with 193 corflutes and other stationary election signage.
Signage for Michelle Mithorpe dominated with 77.2% of all locations, followed by the
Liberals (10.0%) and the Greens (7.3%) (Table 3). Setting aside the displays that were
displayed at the polling booths on election day, all election signage by the Labor Party,
the Greens, the Independent and the Shooters, Fishers & Farmers party was mounted on
private properties. On the other hand, one third of the Liberal party’s election signage and
the sole National party corflute were placed on public spaces.

Unlike the traditional parties, which all relied on standard A1-sized corflutes, the
campaign of the independent also used orange corflutes in the shape of an emu of varied
sizes) either blank or with the stenciled text ‘Milthorpe for Farrer’) (Figure S3d,e). These
orange emus as a symbol of the independent ‘Voices of Farrer’ campaign, started to appear
in some areas well before the candidate had been decided. The symbolism of the orange
emu is three-fold: orange as a color for an independent political voice [142] which was
successfully used in the success of Independent candidates in the adjacent electorate of
Indi [143,144]; the choice of an emu as a typical bird in the Riverina; and the choice of an
emu as a bird that symbolizes progress as it cannot easily moved backwards, and that for
that reason (like the Kangaroo) is used in the Commonwealth Coat of Arms [145].
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Considering only the corflutes promoting the independent candidate, 40.9% of lo-
cations displayed just an emu and 35.6% of locations displayed a corflute. Just under a
quarter of locations (23.5%) displayed both a corflutes and one or more emus.

Spatially, the majority of corflutes are concentrated in the election booth catchments of
central, north central and west Albury, while the lowest numbers were noted in East Albury,
Springdale Heights, Lavington and Thurgoona (Table 3). A correlation of the number of
a party’s corflutes in a polling booth catchment with the percentage of votes received
for that party show no statistical significance for any of the four key parties: Liberals
(r = 0.262530807), Milthorpe (r = 0.360746872), Labor (r = −0.374007451) or the Greens
(r = 0.454955675).

Broadly speaking, it is not surprising that the presence of corflutes appears, at first
sight, to be correlated with the density of population (Figure 7). Yet, at a booth catchment
level, the number of corflutes is not correlated with the average population density, nor is
it correlated at that level with specific generations (baby boomers, Gen X, Gen Y, Gen Z).

Figure 7. Distribution of election advertising mapped against population density (based on census
mesh blocks [139]) in the area surveyed for this study (see Figure 6 for details). Map faces north.

A finer-grained analysis at the census mesh block level (Figure 7) showed that the
proportion of corflutes per population density quintile is significantly correlated with
the frequency of mesh block quintile (r = 0.9864) (Table S5), indicating that the corflute
placement follows the general distribution of Albury’s population. When aggregating the
corflute data into left-leaning (Labor, Greens) and right leaning (Liberals, National, Farmers,
Fishers & Shooters) ‘traditional’ parties, as well the independent (Milthorpe) (Table S6),
differences emerge. The corflutes associated with right leaning parties are concentrated
in the lower two quintiles of population density. There are significantly more corflutes
associated with right leaning parties in the lowest quintile than the frequency of mesh
blocks in the quintiles (p = 0.0061), while corflutes associated with the independent are
significantly fewer in that quintile (p = 0.0334).
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Table 3. Absolute number of corflutes per booth catchment observed during the survey. For map
codes see Figure 8.

Albury Lavington Thurgoona
Booth Name PS HS East North West G’roy SHts Hume PS East PS East n %

Map Code 2 3 7 6 1 4 10 9 5 8 12 11
Milthorpe (emu) 14 11 1 4 12 10 1 2 1 2 3 61 31.6

Milthorpe (Corflute) 10 13 3 8 9 5 1 2 2 53 27.5
Millthorpe (emu & CF) 6 9 1 3 10 1 1 1 3 35 18.1

Liberal 2 5 1 2 4 3 1 2 1 21 10.9
Greens 2 2 1 3 1 2 2 1 14 7.3
Labor 1 2 1 1 5 2.6

Nationals 1 1 0.5
Farmers, Fishers &

Shooters 1 1 0.5

Other (non-party) 1 1 2 1.0
total 34 41 7 18 41 22 1 6 7 3 6 7 193

The average age of the entire population in the SA1 cells is 40.17 ± 24.41 years
(n = 29,584) with the average age of the population eligible to vote 51.36 ± 18.33 years
(n = 21,676). The overall population of voting age in the surveyed area (n = 22,283, Statistical
Area Level 1 data) comprises 7.8% Generation Z, 32.0% Generation Y, 33.4% Generation X
and 26.8% Baby Boomers (and older). A finer-grained analysis of generational data (only
possible at Statistical Area Level 1) (Figures S16–S22) showed that the generations are not
evenly distributed in the surveyed area with both Generation Z (Figure S19) and Baby
Boomers (Figure S17) showing some clustering. The distribution of population density
quintiles of the generation of Baby Boomers and older is skewed as they are clustered in
those SA1 cells that contain retirement homes.

Looking at the frequency distribution of quintiles of total the population in the 69
SA1 cells, the majority of the cells belong to the fourth (44.8%) and third quintile (31.3%)
(Table S7). Not surprisingly, using this frequency distribution as a base, the overall dis-
tribution of corflutes mirrors the distribution of the population. When looking at the
generational breakdown, however, differences emerge (Table S7). Corflutes tend to be
concentrated in areas with a low density of Baby Boomers r = −0.6018), Generation Y
(r = −0.0220) and Generation Z (r = −0.2763), which suggests it is not these generations that
reflect the posting of the corflutes. The frequency distribution of Generation X (SA1 ages
46–64) (Table S7), however, correlates very well with the distribution total the population
(r = 0.9601)

With six exceptions (of a total of 21), the Liberal Party corflutes were all displayed
tied to the poles of traffic signs along the arterial roads of Albury (Figure S20) reflecting
party-organizational placement of these with little personal engagement. In contrast, the
corflutes of all other candidates were displayed on private property.

Albury has seen period expansion of its urban envelope from the core in the south to
the north (Lavington, Springdale Heights, Hamilton Valley), west (West Albury), east (East
Albury), and north-east (Thurgoona, Wirlinga) (Figure 5). Correlating the distribution of
corflutes with the growth periods of Albury showed that greatest number of corflutes was
placed in the oldest (pre-1930s, 13.3%) and older suburbs (1930s, 35.7%), with a further peak
in the 1970s (14.8%). There is no significant correlation with the distribution of the overall
mesh blocks per period with the actual distribution of the corflutes (Tables S9 and S10).

Figure 8 shows the distribution of corflutes against the Index of Relative Socio-
economic Advantage and Disadvantage score (ISRAD) expressed in quintiles. There
is no significant correlation between the number of corflutes and the average ISRAD when
assessed at the booth catchment at the overall level (r = 0.2346) nor at candidate levels
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(Ley r = −0.3097; Milthorpe r = 0.3003) (Table 4). A finer-grained analysis at Statistical
Area Level 1, however, shows that Statistical Areas with a higher ISRAD score also show a
higher number of corflutes. When considering the distribution of corflutes displayed by
supporters of the independent candidate, then residents in areas with the highest ISRAD
score displayed very significantly more corflutes than residents in areas with the second
highest ISRAD score (p = 0.0051), which in turn displayed very significantly more corflutes
than residents in areas with the third highest ISRAD score (p = 0.0056). The distribution
of corflutes by the other parties showed no significant differences which may be due to
the small sample size for each of these. Worth noting is that there are no differences in
corflute distribution between the ‘traditional’ parties when the data are concatenated into
left-leaning (Labor, Greens) and right leaning (Liberals, National, Farmers, Fishers & Shoot-
ers) and the ISRAD score categories are aggregated into ‘low’ (two bottom quintiles) and
high (two upper quintiles).

Table 4. Frequency of corflutes (in %) per Index of Relative Socio-economic Advantage and Dis-
advantage (ISRAD) quintile based on Statistical Area Level 1 boundaries. FFS—Farmers, Fishers
& Shooters.

ISRAD Score Milthorpe Labor Green Liberals FFF Nationals All

646–796 — 20.0 7.1 9.5 100.0 — 2.6
797–895 18.8 — 35.7 19.0 — — 19.4
896–972 13.4 40.0 7.1 28.6 — — 15.2

973–1037 26.2 20.0 35.7 23.8 — 100.0 26.7
1038–1129 41.6 20.0 14.3 19.0 — — 36.1

n 149 5 14 21 1 1 191

Figure 8. Distribution of election advertising mapped against the Index of Relative Socio-economic
Advantage and Disadvantage (ISRAD) score by Statistical Area Level 1 [140], overlain with the
boundaries of the booth catchments.
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5. Discussion

While election posters are commonly interpreted as spatial visual communica-
tions [115,146–148], they exist within the context of the urban space in which they are
placed. This space is not neutral, but shaped by power, practice, and ideology [149]. The
spatial distribution of election and protest posters mirrors power relations, access to visi-
bility, and contested territories that can be interpreted as a cultural landscape of political
power [97,150], race relations [91,92] and community identity [95,96]. From a cultural land-
scape perspective, the deliberate and strategic placement of election corflutes in prominent
positions represents, in visual form, the claiming of territory by the candidate [107]. In a
theoretical framing, prime poster locations at busy intersections, commuter corridors, or
public squares, are more than neutral display surfaces. Given that visibility is a form of
power, such locations represent high-value political real estate, establishing a perception of
territoriality [96].

In marginal and thus hotly contested electorates, this territoriality manifests itself in
‘poster wars,’ where mundane surfaces are turned into arenas of contestation and control.
These ‘wars’ are characterized by a monopolization and saturation of prime spaces, as well
as unauthorized removal (Figure 9 and Figure S13), vandalism and defacement [150,151].
The practice of layering, that is pasting posters on top of those by opposing parties, which
had been common in earlier campaigns, has largely ceased with the introduction of the
stiff corflutes.

 

Figure 9. Election posters at the Albury Public School polling booth. Election day, 3 May 2025, 7 a.m.
Note the vandalized poster of the Australian Labor party on the ground.

These traditional poster or corflute wars were absent in Albury during the 2025 Federal
election, with the exception of the fences at some polling booths (Figure 9) where proximity
to the entrance gate was ‘premium real estate’ (Figure S12). While Sussan Ley as the
long-term incumbent could rely on established recognition and a personal vote, [119] the
Independent candidate Michelle Milthorpe, without a personal electoral track record and
without the backing of the brand recognition afforded by a political party, had established
public recognition. Thus, the corflutes of the Liberal party were primarily placed, at random
intervals and locations, on the poles of traffic signs on Albury’s arterial roads, signaling a
top-down placement approach with limited citizen involvement.

As corflutes provide considerable visual exposure and recognition for candidates that
lack established recognition or longer-term exposure in other media [107,115–117,146], the
Milthorpe campaign relied on sympathizers to display the corflutes on their properties.
This strongly signaled grassroots support through individual endorsement and personal
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engagement, suggesting that residents actively participated in shaping the visual political
landscape. The creative and symbolic use of orange corflutes shaped like emus, used
even before candidacy was confirmed, illustrates a grassroots and identity-driven strategy
distinct from traditional campaign methods. The resonance of the orange emus as both a
campaign emblem and a protest symbol suggests a deeper connection of political messaging
with local values and dissatisfaction with traditional representation. Much like yarn
bombing or Christmas lights, they represent and reflect personal and collective agency, and,
collectively, demonstrate community-driven expressions of identity [96]. They not only
map a transient landscape of political expression and social affiliation but are also situated
within a lineage of bottom-up production of ephemeral cultural landscapes [94].

While the visual ephemeral landscape of an election is legally circumscribed as the
time period between the day the election was called (in this case, 28 March 2025) and
election day itself (in this case, 3 May 2025) [134], this was not necessarily true in the case
discussed here. Under ‘normal’ circumstances, it takes a few days after an election is
called to ramp up the production, distribution and placement of corflutes. In consequence,
the density and spatial patterning of electoral signs will increase in the first two weeks
and plateau towards election day. Normally, election posters that had been placed in
public spaces are taken down on election day as soon as the polls have closed or on the
day after, because leaving posters hanging for a longer time tends to generate public
backlash. Election posters placed on private property are also usually removed on the day
of, or the day after the election. Thus, the visual urban landscape undergoes a temporally
constrained transformation.

While the established parties (Liberal, Labor, Greens, etc.) followed that pattern, the
independent campaign differed in that regard. Established in June 2023 as a grass roots
campaign to emulate the success of an Independent candidate in an adjacent electorate [152],
the groups selected their candidate in September 2024 [153]. Well before the candidate was
selected, the orange emu had been adopted as campaign logo and had begun to appear on
people’s fences and walls from April 2024 onwards, as a sign of protest and need for political
change. Once the election was called, these were augmented by standard A1 corflutes. This
multi-phase approach reflects staged messaging tactics and movement-building prior to
electioneering. While all standard A1-sized corflutes promoting the independent candidate
have long since been removed, several of the orange emus still persist at the time of writing,
60 days after the polls closed (Figure 10B). The fact that several of these emus still persist
well past the election period attests to their dual function as protest symbols as well as
election posters. This echoes observations in Queensland where individually designed and
executed protect signage persisted for a prolonged period [96]. It is unclear how long these
residual emus will persist. Ultimately it depends on the will of their owners continuing to
display them and the physical preservation of the emu signage. Given that they are made
from corflute material (polypropylene plastic) covered with orange paint, they are prone
to an, albeit slow, decay due to exposure to UV radiation once the orange paint starts to
break down.

While everybody has their own cultural positioning in terms of spirituality/religion
and political leanings, it is a commonly accepted notion for most, but not all members of
society, that such polarizing topics best be avoided in ‘polite conversation’ as well as at the
workplace [154]. Setting aside issues based protest movements, such as the anti-nuclear
debate of the 1970s and 1980s [155,156], only a minority will carry their values ‘on their
sleeve’ and express them through buttons, car stickers or postcards [157–161]. On occasion,
controversial development proposals can result in protest signage that crosses standard
political boundaries [96]. With the exception of a usually uncontestable public expression
of national pride in the form of the national flag being flown on private flag poles, people’s
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political positioning, however, is rarely expressed in the urban landscape. This changes
during election times.

 
(A) 

(B) 

Figure 10. A corflute and multiple emus promoting the independent candidate, Michelle Milthorpe.
Seen in Central Albury. (A) prior to election day, 2 May 2025; (B) persistent presence of the emus,
nine weeks after the election, 5 July 2025.
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Depending on what is (perceived to be) at stake at the election, supporters of political
parties will engage in a public display of political protest and allegiance, which shapes
public and private spaces materially and symbolically [91,94]. Personal observations in
the author’s neighborhood suggest that this public display is not instant/overnight, but
grows incrementally during the declared election campaign period, culminating in the last
days before election day itself. Gradually the visual appearance of a streetscape is reshaped
from politically neutral to engaged by property owners taking a stance and signaling this
to all passers-by. While it can be surmised that personal agency and engagement in the
political process are the motivating factors, it appears that people are initially hesitant to
project their own political opinions in such a public fashion but follow once others have
taken the step. Future research into the motivations and timing could prove a rich filed of
enquiry at the next state or Federal election.

The interpretation of contemporary urban landscapes is commonly limited to an
understanding of broad power relationships that position places of authority (govern-
ment buildings, religious structures) against places of commerce (shops) and private
residences. Visual elements of streetscapes, such as established leafy suburbs and her-
itage precincts/conservation areas, or modern ostentatious housing contrasted with so-
cial housing complexes, signal socio-economic strata within a community. But they do
not illuminate the cultural and political positioning of the community let alone in its
spatial patterns.

While ephemeral, these temporally constrained political landscapes project individual
cultural and political positioning beyond the confines of family and personal acquaintances.
At a time when general disengagement with established political parties is on the rise [162]
in particular among the youth [163], Independent candidates have gained traction [143,164].
The cultural landscape of election signage reflects this well. The cultural landscape elements
generated by established parties are both top-down in nature and overall limited—which
may well be a tangible expression of a sentiment that takes the electorate of Farrer for
granted. The cultural landscape of independent campaigns is generally characterized by
bottom-up active construction and engagement across the community. The abundance
of election signage for the Independent candidate, all of which was displayed on private
property, reflects this well. When seen in juxtaposition to the election signage displayed
by, and for, the established parties, the public expression of support for the Independent
candidate visually acts a sign of the public’s political voice, of protest and community
power [94,96]. Although ephemeral and transient, election signage generates a culturally
influential landscape.

Finally, a major unknown is the future of such ephemeral, political cultural landscapes.
Whereas in the past media advertising was limited to free-to-air and commercial television
as well as print media, the advent of social media has reshaped the communications
landscape [165]. This entails passive media (such as campaign Facebook pages) but also
active media in the form of advertisements inserted into people’s personal social media
feeds. Facebook advertising has been commonplace since the late 2010s [166–168], followed
by Instagram [169,170] and most recently TikTok [171,172]. Social media campaigning
allows candidates to project both a more detailed, a more nuanced and, significantly,
also a more immediate response to election issues as they emerge, providing greater
exposure to lesser-known candidates. Location and demographic data of Facebook users
allows political parties to target specific demographics in geographically circumscribed
locations (state, region) with focused messaging [165,173]. Anecdotally, based on personal
observations of the authors, the overall number of election signage posted during Federal
elections at arterial roads and public spaces has continually declined over the past decade.
Similar decreases have been observed elsewhere [93]. While the overall trend may point
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downwards, with ongoing supplantation by digital media, the case study discussed in this
paper has shown that grassroots mobilization still can generate a tangible, albeit ephemeral,
political cultural landscape.

While these digital political cultural landscapes are likewise ephemeral, the individual
elements (posts), lack the ontic dimensions of materiality and thus will be difficult to
accurately document and collect [5]. Future research should explore the dissonance between
traditional tangible cultural political landscapes that can be witnessed by every person in
the community and the emerging digital political landscapes that can be witnessed only by
the viewer and that may well be highly personalized.

6. Conclusions

This paper has demonstrated that ephemeral cultural landscapes, such as election
signage, are not merely passive backdrops to political events but actively shape and
reflect political engagement, territorial expression, and community identity. The 2025
Federal election in Albury provided a valuable case study in which the distribution, form,
and persistence of campaign materials reflected divergent political strategies, levels of
community involvement, and socio-spatial dynamics. The marked contrast between the
top-down placement of Liberal Party corflutes on public infrastructure and the grassroots,
individually endorsed deployment of independent candidate Michelle Milthorpe’s signage,
particularly the symbolic orange emus, highlights differing models of political engagement
and visibility.

Significantly, the study reveals that ephemeral landscapes can transcend their de-
signed temporality. The continued presence of the orange emus beyond the legislated
campaign period illustrates how visual elements of political communication can acquire
extended symbolic lives, becoming enduring features in the socio-political landscape. This
challenges conventional understandings of election advertising as temporally bounded and
instead frames it as part of a broader continuum of community expression, resistance, and
identity formation.

This study expands the concept of cultural landscapes by highlighting the significance
of ephemeral political signage as a transient yet meaningful layer of spatial expression.
It demonstrates that cultural landscapes are not solely shaped by enduring structures or
historic use, but also by short-lived, community-driven interventions that reflect identity,
agency, and political sentiment. The research reveals how such ephemeral elements, espe-
cially when grassroots in origin, can challenge dominant spatial narratives and contribute
to evolving cultural memory. By foregrounding temporality and personal engagement, the
study offers a nuanced perspective on how cultural landscapes are continuously produced,
negotiated, and contested.
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Abstract: Territorial transformations in Indigenous regions are shaped by intersecting
ecological, political, and cultural dynamics. In San Juan Bautista Valle Nacional, Oaxaca,
the construction of the Cerro de Oro dam disrupted river flows, displaced livelihoods,
and triggered the decline of irrigated agriculture. This study examines the long-term
impacts of these changes on land use, demographics, and cultural practices, emphasizing
women’s contributions to community resilience. Using a mixed-methods approach, the
study integrates geospatial analysis (1992–2021), census data (2000–2020), documentary
review, and ethnographic fieldwork, including participatory mapping. Results show a
shift toward seasonal rainfed agriculture, fluctuating forest cover, and a rise in female-
headed households. Women have emerged as central actors in adapting to change through
practices such as seed saving, agroforestry, and backstrap-loom weaving. These spatially
grounded practices, enacted across varied socio-ecological zones, sustain food systems,
preserve biodiversity, and reinforce biocultural memory. Although often overlooked in
formal governance, women’s territorial agency plays a vital role in shaping land use
and community adaptation. This research highlights the need to recognize Indigenous
women’s roles in managing change and sustaining territorial heritage. Acknowledging
these contributions is essential for building inclusive, culturally grounded, and sustainable
development pathways in regions facing structural and environmental pressures.

Keywords: community-based adaptation; gender and territory; indigenous governance

1. Introduction

Contemporary territorial movements are complex processes that reflect both structural
transformations and symbolic disputes over the use, control, and meaning of space [1,2].
These changes are shaped by external drivers such as market expansion, infrastructure
megaprojects, and state-led development policies [2,3], which, individually or collectively,
generate structural transformations that deeply impact community life, economic dynam-
ics, and cultural heritage [4,5]. In the Papaloapan regions of Oaxaca, Mexico, territory
represents more than a productive base; it is a social construct shaped by customary prac-
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tices, traditional knowledge, and communal governance expressed through collective labor,
community assemblies, and the defense of biocultural heritage [6,7].

Territorial governance and development are deeply connected to the people who
inhabit the land [8]. Land use is influenced by cultural values, economic activities, and
social structures, including gender roles [9]. Territorial transformation often depends on the
degree of social organization, the sense of belonging, and the historical memory maintained
by the community. In many Indigenous localities, spatial knowledge is transmitted orally
and preserved through symbolic markers such as boundary stones, rivers, or ancestral
footpaths [9,10]. However, climate variation, economic pressures, and cultural shifts are
gradually altering the landscape and erasing these longstanding territorial references [11].

In this context, the knowledge of elders plays a central role in maintaining the memory
of how territories have changed over time [5,12–14]. Their guidance is key in assemblies,
where collective decisions are made regarding land use, cultural preservation, and local
development. However, demographic changes caused by migration, social conflicts, or the
emergence of dominant groups have transformed the composition of rural populations [15].
In many cases, women and older adults remain and assume increasing responsibilities in
land and resource management [16].

In Oaxaca, territorial transformation has also been shaped by state-led modernization
processes that often fail to consider the ecological and cultural particularities of Indigenous
territories [17,18]. Infrastructure expansion, extractive policies, and centralized spatial
planning have fragmented landscapes, reduced access to agricultural land, and weakened
traditional systems of land control [18,19]. These changes have intensified precarious
working conditions and led to the depopulation of rural areas, significantly altering the
dynamics of community participation and land use [19].

The continued presence of women in these territories has given rise to new forms of
agency [20]. Women engage in productive and care work while also participating in com-
munity organization [21]. They are key actors in sustaining local economies, often through
agroecological initiatives, food systems, and artisanal production such as textiles [22–26].
These contributions, though often invisible, support household livelihoods and are central
to the cultural continuity and resilience of the territory [5,20,22,27].

The Papaloapan region of Oaxaca, commonly known as Chinantla, provides a relevant
case for analyzing these interactions. Development planning in this region operates across
three levels: local, municipal, and regional. At the local level, decision-making occurs
through assemblies and is based on available resources and community involvement. At
the municipal level, public infrastructure projects are coordinated across wider areas. At
the regional level, economic development policies are often implemented without sufficient
alignment with local priorities and social structures. The interaction or disconnection
between these levels has a significant impact on the success of conservation and sustainable
development efforts.

The main research gap addressed by this study lies in the limited empirical evidence on
how community-based territorial management, supported by women’s participation and
intergenerational knowledge, influences land use transitions while preserving biocultural
heritage. Unlike conventional top-down planning approaches, this study demonstrates how
collective decision-making can promote equitable access to natural resources, strengthen
local governance, and support the regeneration of cultural identity through sustainable
territorial practices.

This study aims to contribute to the understanding of cultural landscapes as living
territorial constructions shaped by both ecological conditions and social processes. It offers
a critical perspective of land use change in Indigenous rural contexts, with particular
attention to the role of women as agents of cultural continuity, community adaptation,
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and sustainable development. These dynamics are explored through the case of San
Juan Bautista Valle Nacional, located in the Chinantla region of northern Oaxaca, where
Indigenous women play a central role in shaping biocultural resilience amidst ongoing
territorial transformations.

2. Theoretical Background

This research is grounded in an interdisciplinary theoretical framework that integrates
feminist political ecology, territorial governance, and Indigenous epistemologies rooted in
biocultural memory. These perspectives provide critical tools to understand the interplay
between gender, land use change, cultural continuity, and socio-ecological resilience in
Indigenous communities.

2.1. Feminist Political Ecology and Territorial Governance

Feminist political ecology (FPE) offers a lens through which to analyze how socio-
environmental transformations differentially impact men and women, particularly re-
garding access to resources, decision-making authority, and ecological knowledge sys-
tems [21–23,25]. It underscores the central—yet often undervalued—role of women in
sustaining agri-food systems, conserving biodiversity, and transmitting intergenerational
knowledge, especially under conditions shaped by male outmigration and institutional
neglect [16,20,22].

Territorial governance complements FPE by emphasizing local agency in shaping
land use trajectories and resisting top-down impositions. Moving beyond technocratic
approaches, it focuses on the symbolic, affective, and cultural dimensions of territory. In
regions like Valle Nacional, state-led interventions such as the construction of the Cerro
de Oro dam are not passively accepted [17–19]; rather, they are reinterpreted, resisted,
or adapted through grassroots organizing, customary land management practices, and
collective mobilization [6–8,28].

From a broader perspective, territorial transformation is also shaped by dynamic and
contested processes of access, exclusion, claim-making, and territorialization [29]. These
processes reflect historical struggles and complex agrarian structures, often reproducing
inequalities through institutional arrangements that govern land ownership, use, and
control. Thus, governance is not neutral; it reflects and reproduces power dynamics.

In Valle Nacional, governed by customary law, community-based institutions play a
central role. Through assemblies and collective labor, residents demonstrate strong organi-
zational capacities for natural resource management and conflict resolution. Meanwhile,
municipal and state authorities influence territorial dynamics through social and produc-
tive development programs. The intersection of these governance layers creates complex
negotiation arenas that shape land access and decision-making processes.

2.2. Indigenous Epistemologies and Biocultural Memory

Indigenous epistemologies deepen the understanding of territory by framing it as
a living and relational entity imbued with cultural meaning, historical continuity, and
collective responsibility [13,14]. Knowledge is place-based and transmitted orally through
direct engagement with the landscape, linking spiritual beliefs, daily practices, and
environmental stewardship.

Practices such as seed saving, home gardening, and textile weaving are deeply embed-
ded in this worldview. Beyond their practical utility, they serve as symbolic expressions that
sustain identity and preserve ecological balance [16,27,30–38]. In particular, weaving encap-
sulates narratives of ecological and cultural memory, with motifs that reference mountains,
rivers, and native species—bridging the tangible landscape with its symbolic representa-
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tion. These actions embody biocultural memory—the cumulative reservoir of ecological
and cultural knowledge, values, and practices that co-evolved with specific environments.

Biocultural memory encompasses localized agricultural calendars, traditional cere-
monies, and artisanal production such as the huipil chinanteco, all of which reflect embed-
ded knowledge systems. These expressions serve as strategies for continuity and resilience,
particularly in the face of marginalization or environmental degradation. They also repre-
sent epistemological resistance to development paradigms that externalize or commodify
natural and cultural resources.

Acknowledging these epistemologies not only legitimizes Indigenous ways of know-
ing but also reveals the crucial role of cultural continuity in sustaining socio-ecological
systems. Their relational approach to land and stewardship offers critical insights for biodi-
versity conservation, climate adaptation, and territorial governance in contexts of rapid
change. For this reason, it is essential to promote the autonomy of Indigenous peoples,
ensuring that their self-determination is respected as a foundational principle in the design
and implementation of sustainable land use practices.

2.3. Biocultural Resilience and Adaptive Socio-Ecological Systems

Biocultural resilience refers to the adaptive capacity of communities and ecosystems
to respond to environmental, social, and economic disruptions while maintaining core
functions, cultural identity, and social cohesion. Rooted in reciprocal human–environment
relationships, this resilience depends on flexibility, intergenerational learning, and inno-
vation. Nonetheless, it requires balance: overexploitation of natural resources can lead to
negative outcomes when ecological thresholds are exceeded [39]. This concept underscores
the interdependence of social and ecological systems and the importance of preserving
both biodiversity and cultural integrity. It is particularly relevant in contexts of overlap-
ping vulnerabilities, where hybrid knowledge systems—blending ancestral practices and
adaptive innovations—enable continuity and well-being.

Biocultural diversity [40], understood as the co-evolution of biological and cultural
systems, reinforces resilience by maintaining heterogeneity and context-specific practices.
Its erosion through homogenizing pressures can lead to cultural dislocation and ecological
degradation. In contrast, reinforcing biocultural resilience strengthens a community’s
capacity to navigate change.

2.4. Biocultural Heritage as a Tool for Territorial Continuity and Cultural Resistance

Biocultural heritage refers to dynamic, place-based knowledge systems, practices,
values, and memories that connect communities to their landscapes and sustain local
livelihoods [41]. It includes ecological knowledge, as well as spiritual, linguistic, and
symbolic dimensions embedded in daily life. As such, it embodies both continuity and
adaptability in response to environmental transformations.

Home gardening, seed conservation, and textile production are not merely productive
strategies; they are acts of cultural affirmation. These practices reinforce community
identity while resisting cultural homogenization and ecological degradation. Weaving,
in particular, operates as a cultural cartography—encoding symbolic representations of
territory, kinship, and ancestral knowledge—thus serving as a textile form of territoriality.
Analyzing landscape multifunctionality through the lens of biocultural heritage enables
the identification of vulnerable areas, conservation priorities, and sustainable development
opportunities [42].

In this study, biocultural resilience is defined as the collective capacity of Indigenous
communities to respond to socio-ecological uncertainty through cultural cohesion, adaptive
stewardship, and the revitalization of ancestral practices. It manifests in actions that
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promote food sovereignty, defend territorial rights, and maintain spiritual and material
relationships with the land.

Together, these frameworks provide an integrated lens to examine how gender, cultural
practices, Indigenous knowledge, and collective action shape resilience and sustainable
land governance in Indigenous territories undergoing transformation.

3. Materials and Methods

3.1. Study Site Location

The municipality of San Juan Bautista Valle Nacional (commonly referred to as Valle
Nacional) is situated in the northern region of Oaxaca, Mexico, between 17◦46′ N latitude
and 96◦08′ to 96◦31′ W longitude, at an average elevation of 60 m above sea level [43].
According to the 2020 Population and Housing Census, it has a total population of
23,067 inhabitants, of whom 47.6% are men and 52.4% are women [44]. The presence
of Chinantec Indigenous communities is highly significant, with 51.8% of the population
speaking an Indigenous language and 41.48% self-identifying as Indigenous [45]. Valle
Nacional’s local economy is predominantly based on primary sector activities, particularly
agriculture, forestry, and fishing, which together engage 46.97% of the economically active
population [45].

Land tenure in Valle Nacional is governed predominantly by social property regimes.
The municipality comprises 33 ejidos and two communities with communal land tenure
systems, each managed by local agrarian authorities [46]. In total, the municipality encom-
passes 18 police precincts, 10 municipal precincts, and 27 rural settlements.

Valle Nacional is part of the broader Chinantla region, renowned for its exceptional
biodiversity, humid tropical forests, and rich sociolinguistic diversity. Sites such as Cerro
Baúl, Cerro de Uva, Montebello, Cuchara, and San Mateo Yetla are located within the
municipality and form part of the “Ruta Chinantla,” a cultural and ecological circuit
promoted by the Oaxaca State Secretariat of Tourism [47].

In addition to its natural wealth, the municipality is a repository of intangible cul-
tural heritage, particularly the traditional weaving of huipiles on backstrap looms. This
artisanal practice, passed down through generations, remains a vital expression of Chinan-
tec women’s identity and territorial memory [34,37]. Recent documentation efforts have
drawn attention to the decline of this tradition due to economic pressures and generational
shifts [31], making Valle Nacional a critical site for examining the intersections between
land use, gender, and cultural resilience.

3.2. Methodological Approach and Data Collection

This study adopts a qualitative, diachronic approach aimed at understanding territo-
rial dynamics from a socio-spatial and cultural perspective. A multiscale and longitudinal
design was employed to examine changes in land use and demographic structure over a
thirty-year period.

Spatial analysis was conducted using ArcGIS Pro software 3.5.2 [48], based on official
land use and vegetation maps from the National Land Use and Vegetation Inventory for the
years 1992, 2001, 2005, 2009, 2013, 2017, and 2021 [49–55]. Eight land use categories were
digitized and analyzed: irrigated agriculture, seasonal rainfed agriculture, pine-oak forest,
montane cloud forest, permanent cultivated grassland, tall evergreen rainforest, secondary
shrubby vegetation of tall evergreen rainforest, and secondary arboreal vegetation of
tall evergreen rainforest. This allowed the identification of spatial trends and territorial
transitions in San Juan Bautista Valle Nacional.

In parallel, demographic data and gender-disaggregated indicators were gathered
from the National Institute of Statistics and Geography (INEGI) Population and Housing
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Censuses for 2000, 2005, 2010, and 2020 [56]. Variables such as marginalization levels,
educational lag, lack of access to basic services, and population structure by sex and
age were used to contextualize territorial transformations through a socio-economic and
gender lens.

The spatial and demographic analyses were complemented by archival research and
review of press articles documenting the impacts of the Cerro de Oro dam and other state-
led infrastructure projects [57]. To understand women’s spatial practices across different
socio-ecological zones, the research incorporated participatory mapping and field-based
observations conducted between 2020 and 2024. These interactions enabled the iden-
tification of gendered land use practices related to rainfed agriculture, home gardens,
milpa–agroforestry systems, and permanent grasslands. The resulting typology was devel-
oped by cross-referencing observed practices with geo-referenced landscape features using
ArcGIS, supported by iterative field visits. Although not based on a quantitative survey,
this approach provides a grounded framework for analyzing spatial agency from a femi-
nist political ecology and biocultural heritage perspective, shedding light on knowledge
systems and territorial engagement often excluded from formal land classifications.

4. Results

4.1. Land Use Transitions and Vegetation Cover Change (1992–2021)

Geospatial and temporal analysis of San Juan Bautista Valle Nacional reveals a pro-
found transformation in land use and vegetation cover from 1992 to 2021. One of the most
significant changes was the expansion of seasonal rainfed agriculture, which increased
from just 78 hectares in 1992 to 10,290 hectares in 2021. This growth coincided with the
complete disappearance of irrigated agriculture after 2001, a land use that previously
occupied 3934 hectares. The transition toward less water-dependent agriculture reflects the
cumulative effect of altered hydrological regimes and local adaptation strategies (Figure 1).

Figure 1. Land use transition and vegetation cover change (2013–2021) (source: own elaboration
based on geospatial information from INEGI [53–55]).
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Earlier dynamics are illustrated in Figure 2, showing how forested areas declined and
were replaced by secondary vegetation types between 1992 and 2009. This period marked
a turning point toward a more fragmented, yet flexible, territorial configuration.

Figure 2. Land use change transition and vegetation cover change (1992–2009) (Source: own elabora-
tion based on geospatial information from INEGI [49–52]).

A comprehensive overview is provided in Table 1, which summarizes changes across
all land use classes. These data show not only linear expansions or reductions but also eco-
logical cycles—degradation followed by partial regeneration—across multiple ecosystems
and productive zones.

Table 1. Land use changes in San Juan Bautista Valle Nacional, Oaxaca (1992–2017) in hectares.

Land Use 1992 2001 2005 2009 2013 2017 2021

Irrigated agriculture 3934 0 0 0 0 0 0
Seasonal rainfed

agriculture 78 4811 5191 5082 4781 10,283 10,290

Pine-oak Forest 131 819 0 0 0 0 0
Montane cloud forest 2961 4100 4034 4034 4047 4047 4047
Permanent cultivated

grassland 1043 819 622 706 1221 1515 1631

Tall evergreen
rainforest 22,398 8406 40,526 40,622 41,924 39,339 37,627

Secondary shrubby
vegetation of tall

evergreen rainforest
23,606 22,088 10,669 10,598 9067 4198 3713

Secondary arboreal
vegetation of tall

evergreen rainforest
14,289 28,005 7188 7188 6344 8656 10,616

Urban zone 0 147 147 147 356 356 456
Water bodies 0 66 66 66 66 49 63

Source: own elaboration based on geospatial information from INEGI [49–55].
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Among forested ecosystems, the tall evergreen rainforest experienced the most dra-
matic changes. A sharp decline of 62% occurred between 1992 and 2001, driven by intensi-
fied land use. However, partial recovery was observed starting in 2005, with the area reach-
ing a peak of 41,924 hectares in 2013, followed by a gradual reduction to 37,627 hectares by
2021 (Figure 3).
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Figure 3. Trends in tall evergreen rainforest and secondary vegetation (1992–2021). Solid lines show
actual land use values (in hectares), while dotted lines indicate linear trends for each land use type
(source: own elaboration based on geospatial information from INEGI [49–55]).

Secondary shrubby vegetation steadily declined by 84% during the study period,
indicating both degradation and forest recovery processes. Secondary arboreal vegetation,
on the other hand, followed a non-linear trajectory—initially expanding, then declining,
and finally stabilizing above 10,000 hectares.

The montane cloud forest remained relatively stable over time, with minimal surface
loss. Permanent cultivated grassland showed early reduction but experienced recovery after
2013. These combined trends, including modest urban expansion, are illustrated in Figure 4.

Figure 4. Trends in agriculture, forest, and urban land use (1992–2021). Solid lines show actual land
use values (in hectares), while dotted lines indicate linear trends for each land use type (source: own
elaboration based on geospatial information INEGI [49–55]).
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4.2. Socioeconomic Dynamics and Gender Roles

Demographic and household-level data suggest an ongoing transformation in the
gender composition of population and land management. Between 2000 and 2020, the total
population of San Juan Bautista Valle Nacional rose slightly from 22,886 to 23,067. Male
population steadily increased from 11,140 to 12,081, while the female population peaked in
2010 (11,758) and declined to 10,986 by 2020 (Figure 5).
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Figure 5. Total, male, and female population in San Juan Bautista Valle Nacional (2000–2020) (source:
own elaboration based on demographic and social information from INEGI [56]).

Household dynamics changed more noticeably. Total households increased from 4586
to 6027 between 2000 and 2020. Female-headed households more than doubled, from 819
to 1724, while male-headed households remained relatively constant (Figure 6).
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Figure 6. Household composition by gender of head (2000–2020) (source: own elaboration based on
demographic and social information from INEGI [56]).

Further analysis (Figure 7) shows that the number of individuals living in female-
headed households grew from 3219 to 5680, underscoring women’s growing responsibility
for domestic and economic resilience.
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Figure 7. Family members in female-headed households (2000–2020) (source: own elaboration based
on demographic and social information from INEGI [56]).

These findings indicate a redistribution of household authority and rural labor roles,
suggesting a gendered transition in the spatial and productive organization of the terri-
tory [44,46,58].

4.3. Gendered Territorial Practices Across Socio-Ecological Zones

Women’s engagement in land management in San Juan Bautista Valle Nacional re-
veals a profound spatial awareness, expressed through daily practices across diverse
ecological zones. These zones—rainfed plots, home gardens, milpa–agroforestry systems,
and grasslands—are not neutral or interchangeable spaces. Rather, they constitute socio-
ecological niches where women navigate topographic constraints, resource access, and
household needs, transforming these environments through situated knowledge and care.

Each ecosystem type reflects distinct gendered practices. On sloped or marginal
terrain, women cultivate rainfed plots through seasonal intercropping and soil conservation
strategies. Adjacent to their homes, gardens are used for seed saving, cultivation of
vegetables and medicinal plants, and raising poultry. In the milpa–agroforestry systems [59],
women foster biodiversity by integrating fruit trees, coffee, native timber, and shade
crops—often within landscapes that border secondary forests. Coyuchi cotton (Gossypium
hirsutum)—from the Nahuatl word coyōichcatl, meaning “coyote-colored cotton” (light
brown or beige)—is a native variety of Oaxaca, Mexico. It is intercropped in these plots in
small quantities and used for weaving huipiles, napkins, and other handcrafted items [60].
Although its production has declined, it held substantial economic value in the past,
representing 34% of the municipality’s total agricultural production in 1980 [61]. In lower
riverine areas, pasturelands are managed through fodder planting and rotational grazing,
sometimes collectively organized.

This diversity of spatial practices underscores women’s territorial agency in adapting
to ecological constraints and shaping multifunctional landscapes. Their decisions about
where to grow, graze, or regenerate ecosystems reflect both environmental knowledge
and cultural continuity, contributing to the creation of resilient and productive territories
(Table 2).
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Table 2. Gendered management practices and spatial characteristics of ecosystems.

Ecosystem Type Management Practices by Women Spatial Characteristics

Rainfed agricultural plots Seasonal cropping, maize–bean
intercropping, soil conservation

Hillsides, former irrigation zones,
marginal terrain

Home gardens Seed saving, vegetable cultivation,
medicinal plants, poultry raising

Adjacent to homes, fenced patios or
backyards

Milpa–agroforestry systems

Integration of fruit trees, coffee,
native timber, shade crops, and

small-scale cotton cultivation for
artisanal use

Edges of secondary forests, partially
shaded areas, interspersed crops

Permanent cultivated grasslands Fodder cultivation, rotational
grazing, water access planning

Lowland pastures, individual or
communal plots, near rivers

Source: Own elaboration. This typology reflects women’s differentiated ecological roles and their contribution to
food systems, textile production, and the resilience of biocultural landscapes.

4.4. Adaptive Land Management in Response to Territorial Change

Women’s land practices have responded dynamically to environmental shifts, particu-
larly following the hydrological changes caused by the dam’s construction. As irrigated
plots became less productive or entirely unviable, women intensified the use of rainfed
areas through techniques such as soil recovery, organic composting, and integrating short-
cycle crops such as maize (Zea mays), beans (Phaseolus vulgaris), squash (Cucurbita pepo),
radishes (Raphanus sativus), tomato (Solanum lycopersicum), and edible greens such as Op-
untia spp. and Piper auritum, adapted to rainfall variability, demonstrating how these
strategies, often applied on sloped and marginal terrains, reflect a deliberate shift toward
agroecological restoration.

In the milpa–agroforestry system [59], women’s adaptive responses include adjust-
ing planting calendars, selecting drought-resistant seed varieties, and diversifying with
shade-tolerant crops such as coffee and fruit trees. The continued cultivation of coyuchi
cotton within these plots illustrates not only ecological adaptation but also the mainte-
nance of ancestral production systems, even at a reduced scale. This spatial reorgani-
zation and knowledge application has led to visible transformations: abandoned lands
were re-integrated into productive mosaics, increasing both ecological functionality and
household autonomy.

4.5. Spatial Agency and Biocultural Resilience

The land use decisions made by women in Valle Nacional are not only practical but
also symbolic, rooted in the transmission of cultural identity and collective memory. Home
gardens, for example, serve as living archives of edible and medicinal biodiversity. Their
arrangement often follows ancestral knowledge, including planting by lunar cycles or
slope orientation.

These practices embody what might be termed invisible geographies—forms of spatial
agency that are underrepresented in cartographic data yet crucial for ecological and cultural
resilience. By managing the edges of forests and watersheds, interplanting tree species,
and maintaining soil fertility through organic methods, women ensure continuity in food
security and biodiversity retention. Their spatial agency bridges the tangible (soil, water,
species) with the intangible (rituals, calendar, identity), making them pivotal actors in
sustaining territorial integrity.

4.6. Weaving Practices and Cultural Continuity

The weaving of huipiles and other traditional textiles represents a territorial expression
grounded in women’s ecological practices. Though often excluded from land use analysis
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due to its domestic and artisanal character, weaving is intrinsically linked to territorial
management. The raw material—coyuchi cotton—is cultivated within milpa systems; the
natural dyes derive from local flora; and the motifs themselves encode ecological and
cosmological knowledge.

Motifs such as mazorcas of maize, birds, or rivers are not merely decorative—they
serve as symbolic references that evoke territorial knowledge, narrating the cyclical rhythms
and sacred features of the landscape. In the context of increasing outmigration and gener-
ational shifts, textile production becomes a medium of resilience, maintaining a tangible
connection between domestic life and the surrounding environment. Women thus act
as cultural cartographers, weaving territorial narratives that sustain biocultural heritage
across generations.

4.7. Historical Drivers of Territorial Transformation

Territorial change must also be understood within its historical context. In the 1960s,
flooding prompted the construction of the Cerro de Oro dam, which dramatically reduced
water availability and led to the decline of irrigated agriculture between the 1970s and
1990s [18,62,63]. This large-scale infrastructure significantly reduced river flows, resulting
in the loss of irrigated agricultural areas and a gradual shift toward seasonal rainfed systems
starting in 1996 [63,64]. Women’s territorial engagement—through the management of
marginal lands, diversification of crops, and adaptation to rainfed conditions—must be
understood as an integral part of this broader adaptive process. These transformations in
land use were further reinforced by national conservation programs, such as the Payment
for Ecosystem Services (PES), launched in 2003 [65].

Concurrently, women upheld the tradition of textile weaving, which gained re-
newed institutional visibility after 2000 through cultural programs and legal protec-
tions [30–33,64,66]. Although textile production had long served as a form of cultural
expression, this period marked a turning point in its external recognition. In 2019, the gov-
ernment advanced the promotion of collective intellectual property rights for Indigenous
communities [67], further reinforcing its political visibility. However, this institutional vali-
dation did not emerge spontaneously—it was the result of sustained efforts by Indigenous
women to defend and assert the originality of their textile designs, a process that exempli-
fies biocultural resilience [39,42,68]. However, the COVID-19 pandemic in 2020 disrupted
the intergenerational transmission of this knowledge, contributing to demographic shifts
that also impacted territorial practices (Figure 8).

Figure 8. Timeline of key socio-environmental and cultural events influencing territorial transforma-
tion in San Juan Bautista Valle Nacional, Oaxaca.
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5. Discussion

5.1. Territorial Change as a Historical and Socioecological Process

The historical trajectory outlined in the previous section underscores how territorial
change in Valle Nacional has been shaped by overlapping processes of environmental
intervention, state-driven infrastructure, and community adaptation. Rather than isolated
events, the construction of the dam, the decline of irrigated agriculture, and subsequent
conservation efforts reflect a continuum of imposed and negotiated transformations. These
pivotal moments not only reshaped the physical landscape but also redefined social roles
and community structures over time [1,2,19].

Such transformations are not merely technical or environmental in nature; they are
also deeply symbolic, influencing cultural practices, gender roles, and territorial mean-
ings. In the Chinantla region, women engage actively in the use and transformation of
territory—through agriculture, textile production, and environmental stewardship—yet
they often remain excluded from formal land tenure and decision-making structures. This
mirrors similar cases in Africa, where women farmers continue to seek recognition of their
land rights and struggle for equitable participation in governance [21].

5.2. Migration, Depopulation, and the Reconfiguration of Rural Life

Migration—particularly of men—intensified in the early 2000s, largely in response to
declining agricultural productivity, land scarcity, and insufficient institutional support. One
of the key drivers was the region’s loss of commercial importance following the construction
of the Cerro de Oro dam, prompting residents to seek alternative employment in other
areas [64]. Between 2015 and 2020, 34,644 people from Oaxaca migrated abroad, with 2% of
this figure originating from the Chinantla region [69]. This trend reflects broader patterns
of structural displacement in Indigenous territories affected by state-led development
interventions [2,5,17].

According to INEGI, the primary reasons for migration from Valle Nacional were
family reunification (67.3%), followed by employment (18.2%), education (6%), insecurity
(2.7%), and other causes (5.8%) [43–45]. This demographic restructuring has resulted in the
visible feminization of rural life. Women have assumed not only caregiving and subsistence
roles but also increasing responsibility for agricultural plots and household economies.

These roles are grounded in specific territorial practices. Women in female-headed
households cultivate rainfed plots in marginal lands and former pastures, manage forest
patches through agroforestry systems, and oversee communal grazing areas for small
livestock. In areas where irrigation is no longer viable due to the dam’s impact, women
have reorganized production strategies around seasonal cycles and microclimates, relying
on local knowledge to optimize land suitability and resource access. This spatial adap-
tation constitutes a form of territorial management that redefines how land is occupied
and utilized.

The sharp rise in female-headed households—from 819 in 2000 to 1724 in 2020—indicates
a broader gendered realignment in land and resource management. This demographic
shift has had a direct impact on land use. Between 2000 and 2005, the expansion of
tall evergreen rainforest—from 8406 ha to 40,526 ha—suggests a temporary reduction
in agricultural pressure, likely linked to rural depopulation and the abandonment of
cultivation zones [49–51]. This pattern supports the hypothesis that while depopulation is
socially disruptive, it may enable ecological regeneration when not followed by extractive
activities [7,9].
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5.3. Repopulation, Institutional Support, and the Return to Territory

By 2010, repopulation trends began to emerge, coinciding with the stabilization of
rainfed agriculture and the rise of community-led conservation initiatives. The increase in
the total number of households during this period can be attributed to several factors.

First, although many residents had emigrated for economic reasons, favorable local
conditions encouraged their return. These conditions included renewed opportunities
for sustainable livelihoods supported by public policy interventions from the Oaxaca
state government and federal initiatives such as the Payment for Environmental Services
program promoted by the National Forestry Commission (CONAFOR), alongside support
from civil society organizations [29,65]. Return migration was also driven by a strong sense
of belonging and cultural attachment, particularly among Indigenous residents who view
land as both a material and symbolic space.

Second, demographic changes contributed to household growth. Many local offspring
who had reached adulthood formed new nuclear households, either within the community
or nearby, often maintaining strong ties to their extended families [46,58].

Third, repopulation was not limited to returning residents. In-migration from neigh-
boring communities also played a role, drawn by local productive initiatives, collective
land management practices, and territorial governance structures that enabled access to
land and social integration [44,46,69].

Importantly, this repopulation process was shaped by the intersection of state support
and strong local governance. Customary institutions played a pivotal role in reinforcing
communal land rights, enabling collective decision-making, and facilitating community
participation. These governance structures enhanced the appeal of returning, as they
offered real opportunities for dignified livelihoods anchored in cultural continuity and
ecological sustainability.

In Indigenous communities, attachment to territory is not only utilitarian but deeply
symbolic. Migration is often a necessity rather than a choice, and the possibility of returning
is conditioned by the potential to reestablish one’s role within a culturally meaningful and
ecologically viable setting. In this context, repopulation reflects more than demographic
recovery—it signals the resilience of territorial identity and the capacity for adaptive
self-determination within socio-ecological systems.

The COVID-19 pandemic further encouraged return migration, particularly among
men who lost employment in urban centers. These dynamics reflect the complex interplay
between external shocks, social responses, and territorial memory—mediated by cultural
values and collective agency [4,6,12].

5.4. Women’s Agency, Community Governance, and Biocultural Resilience

Throughout this period, community-based governance has played a pivotal role in
maintaining territorial resilience. Local committees have responded to pressing threats
such as wildfires, illegal resource extraction, and land degradation. The introduction of the
national Payment for Environmental Services (PES) program in 2003 helped institutionalize
conservation efforts by providing economic incentives for the protection of ecosystem
services [6,28,65]. These decentralized and participatory mechanisms contrast sharply with
earlier technocratic approaches, which frequently excluded Indigenous perspectives from
land management and spatial planning decisions [8,19].

By 2020, 28.6% of households in Valle Nacional were headed by women. While
this figure captures a demographic shift shaped by factors such as male outmigration,
widowhood, and aging, it also provides an entry point for examining how women navigate
rural life under changing conditions. In some cases, women become the primary economic
providers and take on decision-making roles within their households. However, female-
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headed households do not inherently signal greater autonomy or collective power; rather,
agency emerges through broader socio-cultural dynamics and support networks.

In the Chinantla region, long-term participatory research has documented how Indige-
nous women, regardless of household structure, contribute decisively to community life,
subsistence farming, and ecological stewardship. Some women face structural barriers to
public engagement due to restrictive gender norms and unequal domestic burdens. Others,
however, are actively involved in local governance and collective initiatives—especially
when supported by family networks and community-based institutions.

Women across these contexts are central to the preservation of agroecological knowl-
edge. They cultivate a diversity of crops [16,70,71] that sustain food sovereignty and agro-
biodiversity [10,19,22,24]. These contributions are not confined to female-headed house-
holds but are part of a broader gendered division of labor that shapes biocultural resilience.

These gendered roles are not only symbolic or cultural; they have material conse-
quences for land use patterns and territorial dynamics. Women’s participation in agro-
forestry, rainfed agriculture, and cattle management—particularly in response to male
outmigration—has directly influenced land occupation strategies. As such, the transfor-
mations documented in Table 1 are not solely driven by environmental or demographic
pressures, but also by the adaptive agency of women who sustain food systems and shape
community resilience.

In addition, women safeguard ancestral knowledge through agroecological practices
such as seed saving, intercropping, and home garden management. These techniques—often
overlooked or undervalued by mainstream rural development programs—are essential for
maintaining ecological integrity and enhancing community resilience [12–14,16,38]. Beyond
their practical function, they facilitate intergenerational knowledge transfer and rein-
force cultural identity and a deeply rooted sense of place. Figure 9 illustrates this multi-
faceted role, highlighting how women act as custodians of both ecological systems and
cultural continuity.

 
(a) (b) 

Figure 9. Home Gardens as Spaces of Agroecological Practice and Cultural Continuity: (a) Inter-
cropped plot with squash (Cucurbita pepo) and radish (Raphanus sativus); (b) Intercropped plot with
cilantro (Coriandrum sativum), radish (Raphanus sativus), and tomato (Solanum lycopersicum), cultivated
by women in the Chinantla region. These home gardens represent one facet of women’s broader
involvement in land stewardship, which also includes rainfed agriculture, agroforestry systems, and
livestock care, especially in contexts of male outmigration.

5.5. Cultural Heritage, Symbolism, and the Paradox of Recognition

This stewardship also extends to the realm of textile production—particularly the
weaving of huipiles on backstrap looms—which has long been recognized within Chinantec
communities as a vital cultural expression. Since the mid-20th century, these garments have
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obtained national visibility through their presence in rituals and dances such as the Flor
de Piña at the Guelaguetza festival. Weaving traditions encode cosmological knowledge
and territorial memory through specific motifs—birds, rivers, trees, and maize—that
symbolically represent ecological elements and social values [27,32,33,35–38,47].

However, it was not until the early 2000s that institutional policies began to formally
support and promote the revitalization of these practices. For example, Mexico’s Alternative
Tourism Program in Indigenous Zones (PTAZI), launched in 2007 by the former National
Commission for the Development of Indigenous Peoples (CDI), fostered the preservation
of Indigenous cultural heritage by promoting artisanal production, community tourism,
and environmental stewardship [72]. In this context, weaving has not “suddenly” gained
recognition but has instead become more publicly valorized through initiatives such as
storytelling, educational workshops, and local exhibitions.

Today, huipiles continue to serve as living archives of identity, worn in commu-
nal festivities and proudly exhibited as embodiments of collective memory and cultural
pride [11,27,31,38,73,74] (Figure 10). Yet, the practice faces increasing threats due to gener-
ational disinterest, economic hardship, and migration to urban areas [20,25,75]. Outside
the community, these garments are often abandoned as young women face pressures to
assimilate or avoid ethnic discrimination [75].

(a) (b) 

Figure 10. Public Exhibition of Chinantec Huipiles from San Juan Bautista Valle Nacional as Part
of Local Cultural Revitalization Efforts: (a) Huipil displayed at the 2023 Guelaguetza Artisan
Fair. (b) Huipil displayed at the 2025 Guelaguetza Artisan Fair. Both garments feature traditional
backstrap-loom weaving and intricate iconography, including motifs of birds, trees, maize, and cos-
mological patterns. These elements embody territorial memory, Chinantec identity, and the symbolic
relationship between women, land, and cultural resilience.

Despite their vital cultural and ecological contributions, women remain marginal-
ized within formal governance structures. Community decision-making continues to be
shaped by customary law, which often limits women’s participation to auxiliary roles in
church groups, school committees, or supportive tasks [20–22,46]. Leadership positions
are predominantly held by men, reflecting persistent gender hierarchies embedded in
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both traditional norms and institutional frameworks [23,26,74]. This underscores a struc-
tural paradox in which women sustain critical territorial practices yet remain politically
invisible. In Valle Nacional, this invisibility is most striking in the cultural domain: while
the Chinantec huipil has gained national recognition, the social systems that support its
production—land access, gender equity, and intergenerational learning—remain fragile.

6. Conclusions

This study shows that land use change in San Juan Bautista Valle Nacional is shaped
not only by ecological and infrastructural shifts—such as the construction of the Cerro
de Oro dam—but also by community-based responses rooted in cultural memory, gender
roles, and local governance. The decline of irrigation agriculture prompted transitions to
rainfed systems and contributed to demographic restructuring, including a notable rise in
female-headed households due to male outmigration.

Amid these transformations, Indigenous women have played a central role in sustain-
ing community life and biocultural resilience. Their contributions—ranging from agroe-
cological food production and seed saving to textile weaving—reflect adaptive strategies
grounded in ancestral knowledge and daily territorial decision-making. These practices
enhance food security, strengthen cultural identity, and help maintain biodiversity across
complex ecosystems.

The analysis of women’s spatial practices—including in rainfed plots, home gardens,
agroforestry systems, and pastures—reveals a gendered geography of land management.
Through decisions related to planting, water use, soil restoration, and ecological regen-
eration, women have reconfigured land use patterns to respond to environmental and
socio-economic pressures. This spatial agency remains largely invisible within formal
land use planning frameworks, yet it plays a crucial role in ecological recovery and the
continuity of cultural landscapes.

Recognizing these practices as valid forms of territorial governance is essential for
developing inclusive and resilient strategies. Women’s agency—though often operating
outside formal institutions—shapes reterritorialization processes that are simultaneously
social, ecological, and symbolic. Territory, as shown in this case, is not governed solely
through infrastructure or state policy but through the embodied, everyday decisions of
women who preserve and transmit biocultural knowledge.

Nevertheless, a paradox persists: women are vital to maintaining land, culture, and
biodiversity, yet they remain politically marginal in both customary and state gover-
nance structures. This institutional gap limits the recognition of gendered contributions
to territorial transformation. In Valle Nacional, land use change, cultural heritage, and
gender dynamics must be understood as interconnected—not isolated—dimensions of
rural transformation. Women’s agency is not simply reactive to environmental crises; it
represents a force of continuity that preserves memory, resists marginalization, and shapes
future trajectories.

While this study integrates participatory mapping and field observation to document
women’s land practices, it is not exhaustive. Limitations include the lack of high-resolution
temporal data to track short-term change and the absence of systematically collected oral
histories, which would enrich the symbolic and historical reconstruction of the territory.
Future research should strengthen participatory approaches, engage younger generations,
and pursue comparative analysis to better understand intergenerational resilience and
spatial memory.

This research underscores the importance of designing public policies that explicitly
include women in the conservation of cultural heritage and territorial management. Such
policies should not only increase economic opportunities for women but also promote a
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more equitable distribution of household responsibilities—enabling greater participation
in collective and community-based initiatives.
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Abstract: Researchers observed that even if one’s environmental concern was high, people
would delegate others to take responsibility for climate change mitigation and undertake
sustainable actions. In this study, we explored how citizens of different countries in Central
Europe, Central Asia, and the Middle East perceived responsibility for mitigating and
reducing climate change consequences of various collective and individual agents. Also,
we asked about the role of cultural values, environmental worldviews, and beliefs in the
intractability of climate change in the prediction of the responsibility distribution. The
total sample consisted of n = 1267 participants from Belarus, Lithuania, Poland, the United
Arab Emirates, and Uzbekistan. We created the list of 11 collective and individual entities
as accountable for mitigation and sustainable activities. We used the Collindex scale to
measure collectivistic and individualistic values, the NEP scale to measure anthropocentric
and ecocentric worldviews, and two questions concerning the intractability beliefs. Results
showed that participants attributed more responsibility to collective agents than to indi-
viduals across countries. The predictors’ patterns indicated that ecocentric worldviews
consistently increased perceived responsibility of both collective and individual actors,
whereas anthropocentrism reduced the attribution of collectives’ responsibility. Collectivis-
tic values appeared to foster greater expectations of individuals. Also, differences between
national samples were observed.

Keywords: climate change; mitigation; cultural values; new environmental paradigm;
intractability; cross-cultural study

1. Who Is Most Responsible for the Mitigation of Climate Change?

An Intercultural Study in Central Europe, Central Asia, and the Middle East

Climate change mitigation refers to any action taken by governments, businesses, and
people to reduce the flow of heat-trapping greenhouse gases into the atmosphere to make
the impact of climate change less severe. Also, mitigation includes enhancing carbon sinks

Land 2025, 14, 1914 https://doi.org/10.3390/land14091914
71



Land 2025, 14, 1914

that remove greenhouse gases from the atmosphere by protecting and restoring forests
and critical ecosystems. Reducing and avoiding emissions requires changing almost every
sphere of people’s lives, and at every level of functioning of societies and individuals, from
how economies work, to what everyday choices are made by individuals [1]. Mitigation
efforts include transitioning to renewable energy sources, reducing energy consumption,
changing agricultural practices, and changing individuals’ habits concerning transportation
or diet [2]. The climate change issue is fundamentally collective because everyone acts in
ways that benefit themselves but produce greenhouse gas emissions. Therefore, efforts
to address the impacts of climate change must also be collective [3], as the problem is
too vast and complex to be solved by a single individual or entity [4]. There is consider-
able psychological literature on personal beliefs, emotions, and attitudes toward climate
change [2,5–8]. There is a significant gap in research regarding how people perceive the
responsibility for climate change action among different stakeholders. Understanding these
perceptions is crucial for fostering effective collaboration and accountability in the fight
against climate change.

There are many reasons why we should inquire about how people view responsibility
for acting on climate change. To start with, although individuals are aware of climate
change, they are often hesitant to alter their behaviors significantly. These activities, such
as waste sorting, reducing shower duration, and unplugging electronics when not in
use, are somewhat beneficial; however, they are unlikely to induce substantial mitigation
effects [1,9,10]. Nevertheless, many people find it difficult to include these habits in their
daily routines. Furthermore, convincing people to change their lifestyle—such as eating less
meat, driving cars less, or avoiding extra flights, which have the greatest potential to cut
greenhouse emissions—is much more difficult, if not impossible. Naturally, adopting the
most effective behaviors requires greater effort and can be psychologically and financially
demanding. Therefore, we should not be surprised that people tend to avoid deeper
mitigation efforts, reject personal responsibility, and prefer to pass the task onto others.
In this study, we aimed to examine how citizens of countries in Central Europe, Central
Asia, and the Middle East attribute responsibility for climate change mitigation to various
entities. Also, we are interested in the role of cultural values, ecological worldviews, and
beliefs in the intractability of climate change in shaping opinions about responsibility
distribution and sustainable practices.

Responsible agents. First of all, it should be underscored that before ascribing respon-
sibility to someone, one must admit that a climate change problem exists, and it should be
resolved by taking proper actions. For people who deny or minimize the consequences of
climate change, responsibility issues are of less importance or even irrelevant to their lives.
Nevertheless, research shows that responsibility for mitigation is the major concern for
most individuals and for collective bodies, such as corporations or governments [3,9,11].

It is reasonable to expect that responsibility for climate change mitigation should be
shared across different actors, such as governments, corporations, international organiza-
tions, and individuals, within their means. For example, governments have the means
and power to implement policies and regulations appropriate to achieve mitigation, and
sustainability aims, and to cooperate on climate issues with their counterparts at the inter-
national level [10,12]. Stoddart and his colleagues explored environmental group members’
opinions on responsibility and discovered that among the top four responsibilities, the
government was perceived as the most responsible, followed by individuals, “everyone,”
and corporations [13]. Becker and Sparks’s qualitative study, in which many participants
agreed that the government should play a crucial role in addressing climate change, though
along with members of the public and corporations [14], confirmed these findings.

72



Land 2025, 14, 1914

Nowadays, corporations have even more power, which enables them to invest in
the research and development of cleaner technologies, transition to sustainable business
models, and disseminate best practices across the globe [3,11,15]. The list of collective
agents can be quite extensive, comprising numerous organizations, such as universities,
cities, sub-national governments, and businesses [3].

Also, individuals can contribute to mitigation efforts by adopting sustainable practices
in their daily lives, such as reducing energy consumption, using public transportation, con-
suming less meat, and minimizing waste [9]. Some people may help to achieve mitigation
goals indirectly by increasing public and individual awareness of environmental threats
and by teaching and supporting sustainable behaviors in children, community members,
and social media users. These may be parents [16], teachers [10,17], religious leaders [18,19],
social media influencers [20,21], as well as community leaders, respected by others.

In addition, individuals can also play a role in advocating for climate action by
supporting policies that promote sustainability and checking on how governments and
businesses operate within climate issues [3,22].

In the study on a German representative sample, the following actors were assessed as
responsible for climate protection measures: politicians, economists, individuals, the society,
industrialized countries, emerging economies, and developing countries. It occurred that
every actor was considered highly responsible. However, developing countries were
held the least responsible compared to other actors, while the highest responsibility was
attributed to industrialized countries. The individuals were assumed to be less responsible
than politicians, economists, or society in general [23]. The study carried out in Australia
also showed that people placed more responsibility on groups and organizations, and less
on individuals, for both causing and responding to climate change, regardless of their
opinion on the causes of climate change [24].

If people believe that such a large number of entities are responsible for climate
change action, it may generate diffusion of responsibility, which in turn will interfere with
mitigation efforts [9]. Individuals may think that their actions are meaningless and pointless
to politicians or businesses; politicians may place responsibility back onto individuals,
etc. [12]. Indeed, the study with focus groups carried out in Switzerland revealed that
individuals tend to justify their lack of engagement in mitigation efforts by blaming others
for inaction, including governments [23].

The distribution of responsibility among numerous actors may depend on how in-
dividuals perceive the actors: their intention to act in the name of the right cause, their
ability to act efficiently, their power to make a substantial impact, and their means to do so.
Perception of responsible others may be entangled in social, political, and cultural contexts,
as well as in psychological factors [10,12,14,25,26]. For example, in democratic states, the
government is trusted more than in less democratic countries, so citizens may grant gov-
ernmental institutions more rights to act in the environmental domain [12]. On the other
hand, in countries ruled by authoritarian leaders, people may accept strict government
controls as given and comply with governmental regulations [27]. It is worth noticing that
interpersonal trust is higher in democratic societies, so people tend to believe that others
are involved in the battle against climate change as much as everybody is [22].

Cultural context. Studies examining the influence of cultural value orientations on
environmental activities frequently concentrate on postmaterialist values, usually relating
them to increased environmental concern [4]. In this study we defined cultural context
in terms of collectivistic and individualistic value orientations. There are mixed research
results concerning the relationship between collectivism and individualism and attitudes
toward the environment. Cultural values may support or diminish efforts undertaken to
alleviate climate change and work for sustainability. Preference for collectivistic values
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may result in higher concern for climate change, seen as a common good—belonging
to the community—degradation; therefore, people may attribute more responsibility to
various agents fighting for the restoration of the environment for the benefit of society.
Positive links between collectivistic orientation and sustainable behaviors are evidenced
in many studies [28–30]. However, there are also ambiguous findings [31]. Furthermore,
some studies deliver contradictory results [32–34], showing negative relationships between
collectivism and attitudes toward climate change concern.

Individualistic values promote egocentric interests, a lifestyle framed by seeking
pleasure, excitement, and self-fulfillment, regardless of others’ needs. So, people of individ-
ualistic orientation may be less interested in the community’s goals and be indifferent to
responsibility issues [26], except for being responsible for taking care of themselves [35].
Xue and his colleagues found in Chinese participants that higher scores on individualism
were associated with reduced support for policies to mitigate climate change [27]. However,
more pro-environmental activities are observed in individualistic societies than in collec-
tivistic cultures [4,34–36]. The widespread presence of environmental groups is more likely
in individualistic societies rather than in collectivistic societies due to the individualists’
ability to form temporary groups aimed at achieving a specific goal rather than basing
their activity on stable, long-lived groups [35]. Also, there are studies showing the lack
of a relationship between the individualism–collectivism dimension and environmental
performance [11].

Such ambivalent and even contradictory findings make it difficult to predict who peo-
ple of collectivistic or individualistic orientation delegate to bear responsibility for climate
change mitigation. Obviously, the concept of culture is more complex, and collectivistic–
individualistic dimensions could not be treated as sufficient proxy factors for the whole
cultural context.

Ecological worldviews. The concept of the New Ecological Paradigm introduced by
Dunlap and his colleagues [37–39] captured the dilemma of human–nature relationships
well. The NEP approach is based on the belief that human beings depend on a natural
world that has its own intrinsic value, regardless of its usefulness to humans. The NEP scale
has been widely used to measure pro-ecological worldviews understood as a multifaceted
concept, comprising the five hypothesized facets: acknowledgement of the reality of limits
to growth, anti-anthropocentrism, the fragility of nature’s balance, rejection of human
exemptionalism, and the possibility of an ecocrisis [38].

However, studies show that the NEP scale can be applied as a measurement of a one-
dimensional construct, representing a general pro-environmental concern, or multidimen-
sional constructs [38]. The latter may reflect at least bipolar beliefs as pro-environmental
and anti-environmental views, which may be called ecocentric and anthropocentric views,
respectively [40,41]. Anthropocentric beliefs claim human domination over nature and
rights to use natural resources satisfying human needs, without regard to harm made to
nature. Although distinction between these two ways of understanding humans’ relations
with nature is the most popular approach in the literature, some authors offer more nu-
anced views on this matter. Unai Pascual and his team [42] suggest that anthropocentric
worldviews can be connected to the ways of living described as “living from nature” or
“living in nature”, which underscore instrumental values of nature; while ecocentric and
pluricentric views relate to the concepts framed as “living with nature” and “living as
nature”. The two latter ideas emphasize living beings, including other-than-human beings,
or nature’s processes as a whole (i.e., living with) and prioritizes embodying and perceiving
nature as a physical, mental, and spiritual part of oneself, emphasizing broad values of oneness,
kinship, and interdependence (i.e., living as) ([40] p. 813).
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Following this way of reasoning, we assume that anthropocentrism puts into question
the human role in the climate disaster. The tension between anthropocentrism and eco-
centrism lies in the lack of balance between how much humans take from nature and how
much nature can offer to humans. Such a balance requires taking into account concerns
both for the environment and for humans.

Looking at the ecological worldviews as related to responsibility issues, we may expect
that ecocentrism can generate a high tendency to attribute responsibility for climate change
mitigation to collective bodies as much as to individuals, because ecocentrism predicts pro-
environmental engagement and willingness to protect nature [43]. In contrast, anthropocentrism,
in ignoring human responsibility in causing and resolving problems, can make people indifferent
to mitigation, even to refuse to participate in mitigation and sustainable activities.

Intractability. Intractability of climate change refers to the challenges posed by a
multitude of various factors, which make mitigation actions ineffective. The array of factors
includes the scientific complexity of the climate issues, economic short-term interests,
lack of global consensus, political polarization, cultural norms and habits, lack of public
awareness and engagement, and other [44].

The perception of the intractability of climate change may hamper people’s willingness
to undertake actions to reduce greenhouse gas emissions. Perceived intractability refers to
one’s belief that climate change cannot be addressed by individual action [26]; therefore,
a single person cannot be obliged to act. People feel they lack the ability or sense of
empowerment to undertake actions that will “make the difference” on climate change.
It could be seen as one “dragon”—among other “dragons”—of inaction [25]. According
to Gifford, environmental or climate-related inaction has many reasons, which may be
categorized as lack of proper knowledge on environmental and climate issues; as a variety
of psychological processes interfering with effective action; and action can be inadequate
because it makes too little of a difference. As Jennifer Kent noted: In the US and UK research
75% (consumers) stated that they were concerned about global warming “but challenged to see
how their action could make a difference” and only 9% indicated both concern and willingness to
take action. In the Australian research, an equal number expressed concern but not willingness to
act (75%) ([9] p. 142). Belinda Xie and her colleagues used the term “mitigation response
inefficacy” for the perceived inability of the response to effectively reduce or control a
threat. They found high correlation scores between mitigation response inefficacy and
unwillingness to act for climate benefits [45].

Intractability of climate change, perceived by individuals, may have an impact on the
distribution of responsibility in such a way that people would consider collective bodies
more responsible for tackling climate issues than individuals. Although they may assume,
quite rightly, that the global problem of climate change requires the combined actions of
many individuals working together, they more likely call on governments and other public
institutions to act [46,47]. Likewise, putting too much of the responsibility on governments
may diminish individuals’ motivations to be involved personally; such a tendency was
observed in the sample of young Australians [48].

The present study.

The current study aimed to explore the perception of responsibility for climate change
mitigation ascribed to a number of collective and individual actors. Research on respon-
sibility distribution usually focuses on responsibility attributed to collective entities such
as governments, corporations, organizations, and to individual entities presented simply
as unspecific individuals. We expanded the list of responsible agents by including more
collective actors, e.g., countries-polluters, and rich countries, and by including individuals
with a special status or playing special roles in society: scientists, rich people, social ac-
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tivists, religious leaders, and teachers. The larger set of actors may provide a better insight
into the process of responsibility distribution.

We intended to explore the cultural and psychological contexts in which the distri-
bution of climate change responsibility took place. Shifting responsibility to others may
be caused by morally dubious intentions of avoiding personal responsibility, but it also
may be a perfectly rational act, as the best way of tackling mitigation problems in given
circumstances. Thus, we wanted to learn how cultural context sets the stage for deciding
to whom responsibilities should be transferred: collectives or individuals. We focus on
collectivistic and individualistic values as the most relevant to the dilemma of choosing
between collective and individual actors.

As for psychological factors shaping opinions about responsibility for mitigation, we
proposed cognitive variables: beliefs about human–nature relationships and beliefs in
climate change intractability. Beliefs about human—nature relationships, i.e., ecological
worldviews, reflect one’s concern for the environment in general, while intractability of
climate change—concern for climate. Both concepts may have an impact on a tendency to
attribute responsibility, regardless of whether agents represent collectives or individuals.

Lastly, we addressed these objectives by studying different samples coming from
countries understudied in environmental psychology. We chose five countries, in three
geographical regions: Belarus, Lithuania, and Poland in Central Europe; the United Arab
Emirates in the Middle East; and Uzbekistan in Central Asia. Table 1 provides basic regional
and cultural characteristics.

Table 1. Basic regional and cultural characteristics of Belarus, Lithuania, Poland, the UAE, and Uzbekistan.

Country
Geographical
Region

GDP per
Capita/Rank *

Democracy
Index **

EPI 2024
/Rank ***

Individualism
****

Cognitive
Style

Dominant
Religion

Belarus Central
Europe $22,591/70 1.99 58.1 /32 48 Analytical Christianity/

Orthodox

Lithuania Central
Europe $48,397/35 7.59 63.9 /22 55 Analytical Christianity/

Catholic

Poland Central
Europe $43,269/39 7.4 64.4/19 47 Analytical Christianity/

Catholic

UAE Middle East $87,729/6 3.07 52.0/53 36 Holistic/
Analytical Islam

Uzbekistan Central Asia $9533/116 2.1 42.9/104 Kazakhstan—20 Holistic/
Analytical Islam

* World Bank 2022; number of countries = 177 1. ** Democracy Index 2024; range 0–10 (most democratic); made of
sub-indices of electoral pluralism, civil lberties, political participation, democratic culture, and functioning of
government 2. *** The 2024 EPI combines 58 indicators across 11 issue categories, ranging from climate change
mitigation and air pollution to waste management, sustainability of fisheries and agriculture, deforestation, and
biodiversity protection 3. **** After Hofstede scores 4.

The study was approved by the Ethics Committee of the Psychology Institute, Polish
Academy of Sciences.

Three European countries shared a common history in the XVI-XVII century, creating
the Polish Lithuanian Commonwealth, which included contemporary Belarus, and recent
history as post-Soviet states. The dominant religion is Christianity: Roman Catholic in
Poland and Lithuania, and Russian Orthodox in Belarus. Also, according to Hofstede
scores, they share a similar position on the individualistic dimension, with Lithuania as the
most individualistic country out of the three. Belonging to the Western cultural zone, the
prevailing cognition style is analytical. They differ from each other as regards the ranking
of the GDP per capita, since Belarus occupies the lowest position in the group; and the
ranking of the EPI, with—again—Belarus having the lowest rank.
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The United Arab Emirates share Islamic religion and low scores on individualism
with Uzbekistan. However, we can infer the position of Uzbekistan on an individualistic
dimension from the scores of its closest neighbor, Kazakhstan, because there is no data on
Uzbekistan in the Hofstede research. Also, both countries may share the same cognition
style, i.e., holistic, though Uzbekistan people may be familiar with analytic thinking as well.
Regarding rankings in GDP per capita, the UAE and Uzbekistan occupy opposite positions:
the UAE as the richest country, and Uzbekistan as the poorest one. The difference in the
EPI is also quite large; however, both countries are located quite low in this ranking.

As regards the Democracy Index, produced by the Economist Intelligence Unit, we
have two democratic states, which are Lithuania and Poland, and three states—the UAE,
Uzbekistan, and Belarus—with a low Democracy Index.

According to a recent analysis by Kitayama and Salvador [49], the holistic cognitive
style, typical for Arab and Far East cultures, is complemented by Western analytical,
argumentative thinking. It is especially true for countries that have historically served as a hub
for trade and cultural exchanges between Eastern and Western regions ([49] p. 516). Living where
they do, residents of the UAE and Uzbekistan likely possess access to either cognitive style.
It is worth noting that similarity of certain characteristics of studied countries aligns with
the thesis of values convergence along geographical and religious lines [50].

We posed the following research questions:
RQ1. How do citizens of different countries distribute responsibility for climate change

mitigation across various actors?
RQ2. Which cultural values: collectivistic or individualistic, best predict an attribution

of responsibility for mitigation to collective and individual actors?
RQ3. Do cognitive beliefs about human–nature relationships and beliefs in the in-

tractability of climate change predict attribution of climate change mitigation to collective
and individual actors?

Since the study has an exploratory character, we have planned no specific hypotheses.

2. Method

Participants

The total sample consisted of N = 1268 participants, recruited through convenience
sampling at the local universities; 30% were males, 72% were students, with a mean age of
approximately 23 years. In the UAE, foreigners made up 88.1% of the population as of 2020,
reflecting the unique characteristics of the country. The largest group of non-UAE nationals
is South Asians, who account for 59.4% of the foreign population. The demographic
structure of our sample for the UAE closely mirrors these population characteristics.

Table 2 provides characteristics of national samples.

Table 2. National samples’ characteristics.

Country N Age M (SD)
N & % of
Females

N & % of
Students

Dominant Religion Dominant Ethnicity

Belarus 207 23,16 (5,18) 140 (67.63) 87 (42.03) Christianity
Orthodox Belarusian (90%)

Lithuania 225 23.97 (5.63 184 (81.78) 112 (49.78) Christianity Catholic Lithuanian (90%)

Poland 303 22.60 (5.79) 206 (67.76) 261 (85.86) Christianity Catholic Polish (95%)

UAE 251 23.30 (8.30) 163 (64.94) 189 (75.30) Islam South Asia and Arab (50%)

Uzbekistan 281 22.04 (5.86) 239 (85.05) 267 (95.02) Islam Turkish (100%)

Total 1267 22.97 (6.30) 932 (73.50) 916 (72.24)
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3. Measures

The study used a demographic questionnaire that collected participants’ information
on their age, gender, occupation, confession, and ethnicity, listed in the participants section,
followed by the subsequent questionnaires.

Responsibility for Climate Change Mitigation. We made a list of 12 entities: ev-
eryone, social activists, teachers, religious leaders, scientists, political leaders, businesses,
governments, the richest people, rich countries, countries-polluters, and media, as those
who should to take responsibility for climate change mitigation. We gave examples of
responsible activities for each agent (Table 3). We asked participants to choose the option that
best corresponds with how you feel about the statement on a scale from 1—the least responsibility,
to 5—the greatest responsibility.

Table 3. The list of the responsible agents.

1 Every person (e.g., sorting waste, recycling, saving energy, less consumerist lifestyle)

2 Social activists (e.g., organizing protests, sending appeals to politicians)

3 Teachers (e.g., teaching about sustainability, climate change, etc.)

4 Religious leaders (e.g., promoting respect towards nature through their teachings)

5 Scientists (e.g., technology development)

6 Political leaders (e.g., lobbying and environmentally friendly decision-making)

7 Businesses (e.g., introducing environmentally friendly technological solutions)

8 Governments (e.g., introduction of legal regulations)

9 The richest people, billionaires (e.g., donating part of their income to the environment, giving up a
luxurious lifestyle)

10 Rich countries (e.g., as environmental protection is expensive, poor countries cannot afford it, hence, the
responsibility lies on countries with high GDP)

11 Countries with the highest carbon footprint (e.g., it is imperative for these countries to transition their
economies to be more environmentally friendly)

12 Media (e.g., news reporting, investigation, publication)

To investigate the factor structure of the measure for the total sample, we performed
an exploratory factor analysis (EFA) using the principal components method with Vari-
max rotation on the measure. Bartlett’s test of sphericity was significant, χ2(66) = 5629,
p < 0.001, and the Kaiser–Meyer–Olkin measure of sampling adequacy was 0.90. The
analysis revealed two-factor solution that explained 54.6% of the total variance. Factor
loadings showed that seven items were loaded on the first factor, which explained 31.80%
of variance, and five items on the second factor, which explained 22.80% of variance. One
item (media) had similarly high loadings on two factors (0.443 and 0.572), so we excluded
it from subsequent analyses.

Based on the first factor items, we created the variable “Collective responsible agents”.
(Resp_coll). This category included businesses, governments, politicians, countries-polluters,
rich people, rich countries, and scientists. Reliability was satisfactory: Cronbach’s α

coefficients: 0.86 (total); 0.89 (Belarus); 0.84 (Lithuania); 0.86 (Poland); 0.81 (the UAE);
0.80 (Uzbekistan). Based on the second factor items, we created the variable “Individual
responsible agents” (Resp_Individ). This category included everyone, teachers, activists,
and religious leaders. Reliability was satisfactory. Cronbach’s α coefficients: 0.75 (total);
0.75 (Belarus); 0.78 (Lithuania); 0.68 (Poland); 0.69 (the UAE); 0.70 (Uzbekistan).

Cultural Values. We used the COLINDEX scale [51] to measure collectivistic and
individualistic values. The scale comprises 13 items reflecting collectivistic (6 items) and
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individualistic (7 items) values. Participants were asked to evaluate how important the
values were to them as principles guiding their lives on the five-point scale, where 1—
completely unimportant, 5—very important.

We performed a confirmatory factor analysis (CFA) on the total sample using a two-
factor structure. The two-structure solution was not supported as having an adequate
fit in this sample, as indicated by model fit indices: χ2(64) = 613.84, p < 0.000; Compara-
tive Fit Index (CFI) = 0.849; root mean square error of approximation (RMSEA) = 0.082,
90% confidence interval (CI) = [0.077, 0.088], standardized root mean squared residual
(SRMR) = 0.059. An exploratory factor analysis (principal components method with Vari-
max rotation; Bartlett’s test χ2(78) = 3700, p < 0.001, KMO = 0.835) revealed a three-factor
solution, which explained 51.43% of total variance. Factor loadings showed that items were
loaded on the first factor, which explained 20.67% of variance; four items on the second
factor, which explained 17.37% of variance; and three items on the third factor, which
explained 13.39% of variance.

We created three variables based on the three-factor solution. The first variable
represents collectivistic values (Values_collect): obedience, respect for elders, politeness,
security, self-discipline, order; Cronbach’s α coefficients: 0.77 (total); 0.83 (Belarus); 0.72
(Lithuania); 0.71 (Poland); 0.77 (the UAE); 0.74 (Uzbekistan). The second variable represents
individualistic values manifesting a tendency to have an indulgent life (Values_Ind_indulg):
exciting life, pleasure, varied life, being daring; Cronbach’s α coefficients: 0.72 (total);
0.65 (Belarus); 0.73 (Lithuania); 0.70 (Poland); 0.66 (the UAE); 0.62 (Uzbekistan). The
third variable also represents individualistic values, but with a focus on self-realization
(Values_Ind_real): creativity, freedom, independence; Cronbach’s α coefficients: 0.53 (total);
0.58 (Belarus); 0.61 (Lithuania); 0.53 (Poland); 0.48 (the UAE); 0.53 (Uzbekistan).

Ecological Worldviews. We employed the New Ecological Paradigm (NEP) Scale [39]
to measure ecological worldviews. We added one item to the original 15-item scale,
referring to the last pandemic situation across the globe: The fundamental reason for the
emergence of pandemics is that we failed to live in harmony with nature. Respondents were
asked to indicate how much they agree with the statements on the five-point scale, where
1—strongly disagree, 5—strongly agree.

Following EFA solution (principal components method with Varimax rotation;
Bartlett’s test χ2(120) = 4087, p < 0.001, KMO = 0.828), we identified two factors that
explained 38,11% of total variance: the first factor explained 19,60% of variance, and the
second factor explained 18,51% of variance.

The first factor (9 items) represents ecocentric worldview (Cronbach’s α coefficients:
0.74 (total); 0.73 (Belarus); 0.65 (Lithuania); 0.81 (Poland); 0.69 (the UAE); 0.74 (Uzbek-
istan). The second factor (7 items) represents an anthropocentric worldview; Cronbach’s
α coefficients: 0.75 (total); 0.66 (Belarus); 0.66 (Lithuania); 0.71 (Poland); 0.70 (the UAE);
0.58 (Uzbekistan). Ecocentric worldview examples: Plants and animals have as much right
as humans to exist. The balance of nature is very delicate and easily upset. Anthropocentric
worldview examples: Humans have the right to modify the natural environment to suit their
needs. Humans were meant to rule over the rest of nature.

Intractability of climate change. To measure the belief in intractability of climate
change, we asked participants to indicate how much they agreed with the two following
statements: My individual action would likely do little to aid the fight against climate change and
Climate change is an unstoppable process; we cannot do anything about it. They used a five-point
scale, where 1—strongly disagree, 5—strongly agree.

Each scale was back-translated from English into Russian for Belarusian participants,
and into Lithuanian, Polish, and Uzbek for relevant national samples. The questionnaire for
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UAE participants was provided in English, which is informally the most common spoken
language of the country.

Analytical Strategy

We ran an invariance measurement analysis by comparing the factor structure, factor
loading, and intercepts of three measures across five national samples [52,53] with AMOS
v.29 [54] (Table S1).

Invariance of three measurement instruments is supported by the data only at the
metric level. Changes in fit indices between the configural and the metric invariance models
are smaller than cutoff criteria for RMSEA (Δ < 0.015) and SRMR (Δ < 0.03) indices, except
Δ CFI, which is close to criterion (0.014; 0.031; 0.018). This implies that data across national
samples are comparable only in terms of covariances and regression coefficients, so the
only meaningful analyses that can be performed in the total sample and across national
samples are correlational and regression analyses. Because of the lack of scalar invariance,
we cannot compare mean scores between national samples.

Therefore, we will analyze the distribution of mean scores of the responsibility for
climate change mitigation within national samples. Then, we will perform several hierar-
chical regression analyses in the total sample and in national samples to find predictors
of the tendency to attribute responsibility for mitigation to various actors. We used the
SPSS v. 29.

4. Results

Descriptive Statistics

Means, standard deviations, and bivariate correlations between the examined variables
in the total sample and national sub-samples are presented in Table 4.

Table 4. Descriptive statistics in the total sample and national sub-samples.

Variable Country M (SD) 2 3 4 5 6 7 8

1 Collectivistic
Values

BL 4.29 (0.66) 0.39 ** 0.48 ** 0.24 ** 0.30 ** −0.04 0.06 0.23 **

LT 4.04 (0.58) 0.30 ** 0.25 ** 0.05 0.22 ** −0.11 0.02 0.24 **

PL 3.82 (0.66) 0.14 * 0.19 ** 0.32 ** −0.01 −0.01 −0.12 * 0.16 **

UAE 4.23 (0.62) 0.13 * 0.15 * 0.35 ** 0.04 0.01 −0.01 0.19 **

UZ 4.40 (0.58) 0.50 ** 0.60 ** 0.27 ** 0.30 ** 0.02 0.471 ** 0.38 **

Total 4.14 (0.66) 0.36 ** 0.33 ** 0.36 ** 0.13 ** 0.04 0.02 0.28 **

2
Individualistic
Self-Indulgent
Values I

BL 4.10 (0.65) 0.48 ** 0.29 ** 0.14 * −0.03 0.01 0.13

LT 3.77 (0.72) 0.38 ** 0.13 0.21 ** −0.03 0.02 0.15 *

PL 3.51 (0.71) 0.30 ** 0.02 0.07 −0.04 0.04 0.04

UAE 3.91 (0.71) 0.31 ** 0.16 * 0.05 0.17 ** 0.04 0.05

UZ 4.20 (0.72) 0.53 ** 0.30 ** 0.30 ** 0.02 0.29 ** 0.15 *

Total 3.89 (0.75) 0.39 ** 0.29 ** 0.12 ** 0.05 0.04 0.16 **

3

Individualistic
Self-Realization
Values
I

BL 4.41 (0.58) 0.14 * 0.26 ** −0.08 0.13 0.15 *

LT 4.34 (0.58) −0.02 0.28 ** −0.15 * 0.19 ** 0.11

PL 4.30 (0.59) 0.05 0.22 ** −0.20 ** 0.16 ** 0.28 **

UAE 4.44 (0.52) 0.05 0.18 ** −0.03 0.09 0.15 *

UZ 4.34 (0.67) 0.24 ** 0.35 ** 0.07 0.30 ** 0.24 **

Total 4.36 (0.60) 0.07 * 0.27 ** −0.07 * 0.18 ** 0.21 **

80



Land 2025, 14, 1914

Table 4. Cont.

Variable Country M (SD) 2 3 4 5 6 7 8

4 Anthropocentrism

BL 3.19 (0.59) 0.02 0.17 * −0.08 0.05

LT 2.56 (0.57) −0.32 ** 0.17 * −0.25 ** −0.25 **

PL 2.78 (0.70) −0.56 ** 0.26 ** −0.35 ** −0.27 **

UAE 3.06 (0.72) −0.10 0.30 ** −0.22 ** 0.01

UZ 3.81 (0.63) 0.51 ** 0.16 ** 0.34 ** 0.29 **

Total 3.09 (0.78) −0.17 ** 0.26 ** −0.23 ** −0.01

5 Ecocentrism

BL 3.98 (0.52) −0.15 * 0.37 ** 0.45 **

LT 4.09 (0.47) −0.22 ** 0.32 ** 0.26 **

PL 3.79 (0.68) −0.28 ** 0.32 ** 0.47 **

UAE 4.11 (0.55) −0.11 0.27 ** 0.37 **

UZ 3.64 (0.74) 0.06 0.43 ** 0.35 **

Total 3.90 (0.64) −0.16 ** 0.40 ** 0.40 **

6 Intractability

BL 3.07 (0.87) 0.05 −0.24 **

LT 2.53 (0.79) −0.19 ** −0.22 **

PL 2.97 (0.95) −0.21 ** −0.41 **

UAE 2.83 (0.99) −0.05 −0.06

UZ 3.06 (0.88) 0.03 −0.03

Total 2.90 (0.92) −0.16 ** −0.22 **

7 Responsibility of
Collective Entities

BL 4.04 (0.73) 0.54 **

LT 4.49 (0.61) 0.43 **

PL 4.07 (0.80) 0.40 **

UAE 4.35 (0.61) 0.53 **

UZ 3.79 (0.77) 0.51 **

Total 4.13 (0.76) 0.48 **

8 Responsibility of
Individual Entities

BL 3.50 (0.79)

LT 3.90 (0.84)

PL 3.14 (0.87)

UAE 4.09 (0.67)

UZ 3.68 (0.85)

Total 3.64 (0.88)

Note: * p < 0.01; ** p < 0.001; italics are for p > 0.01. Bold are for statistics in the total sample. Abbreviations:
BL—Belarus; LT—Lithuania, PL—Poland, UAE—the United Arab Emirates, UZ—Uzbekistan.

When considering cultural values mean scores, self-realization individualistic values
are rated highest in each national sample, with collectivistic values second, and self-
indulgent individualistic values after that (Table 4). The differences between the pair of
values are statistically significant (p < 0.001), but the effect sizes of the differences are small
to medium. Only the Polish sample showed a large effect size for the difference between
individualistic values (Cohen’s d = 1.02) (Table S2). Similarly, each country’s sample reveals
significant mean score differences between anthropocentric and ecocentric worldviews,
showing higher scores of ecocentric views than scores of anthropocentric views. Yet, here
we have effect sizes that are large or very large, except for Uzbekistan, where the effect size
is very small (Cohen’s d = 0.12). Concerning responsibility for mitigation variables, their
difference is statistically significant across all national samples, with a medium-to-large
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effect size, except in Uzbekistan, where Cohen’s d is near 0. It is worth mentioning that the
mean scores for the intractability variable in each national sample are near the midpoint of
the five-point scale (2.83; 2,97; 3,06; 3,07) or below the midpoint (2.53).

RQ1. Distribution of responsibility for climate change mitigation across various actors
Findings revealed that, concerning both the total and national samples, participants

felt all entities mentioned should bear responsibility for climate change mitigation (almost
all scores were above the midpoint of the five-point scale) (Figure 1a–e). But, as noted earlier,
participants assigned higher responsibility to collective bodies, compared to individuals
(Tables 5 and 6). In the Belarusian sample, the relevant means are: 4.04 vs. 3.50; Cohen’s
d = 0.73; in the Lithuanian sample: 4.49 vs. 3.90; Cohen’s d = 0.74; in the Polish sample:
4.07 vs. 3.14; Cohen’s d = 1.00; in the UAE sample: 4.35 vs. 4.09; Cohen’s d = 0.43; in the
Uzbekistan sample: 3.79 vs. 3.68; Cohen’s d = 0.02.

Regarding mean scores of attributions of the responsibility assigned to collective
agents (Figure 1a–e; Tables S3 and S4) scientists (M = 4.20) were ranked highest in Belarus,
businesses (4.70) in Lithuania and Poland (M = 4.26), governments (M = 4.60) in the UAE,
and politicians (M = 3.92) in Uzbekistan. The lowest rankings were assigned to rich people
by Belarus (M = 3.92) and the Emirates (M = 4.17), and to rich countries by Lithuania (M =
4.14), Poland (M = 3.82), and Uzbekistan (M = 3.63).

Teachers in Lithuania (M = 4.20), Poland (M = 3.61), and the Emirates (M = 4.14)
ranked highest among individual agents responsible for mitigation, while Belarusians (M
= 3.85) and Uzbeks (M = 3.88) ranked highest the agent named “everyone”. Social activists
had the lowest ranking in the Lithuanian (M = 3.62), Polish (M = 2.49), UAE (M = 3.71), and
Uzbek (3.71) samples, while Belarusians ranked religious leaders lowest (M = 3.00).

(a) Belarus

Figure 1. Cont.
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(b) Lithuania

(c) Poland

Figure 1. Cont.
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(d) The United Arab Emirates

(e) Uzbekistan

Figure 1. Mean scores of responsibility distribution in the national samples.

RQ2 and RQ3. Predictors of attribution of responsibility for climate change mitigation.
We performed hierarchical multiple regression analyses in the total sample and in

national samples to examine the extent to which cultural values, ecological worldviews, and
belief in the intractability of climate change predict attribution of mitigation responsibility
to collective and individual actors. Each of these two variable sets and a single variable
(i.e., intractability) were entered into the regression equation on separate steps. In Table 5,
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we report regression analysis results for attribution of responsibility to collective agents in
the total sample.

Table 5. Hierarchical regression analysis results for responsibility of collective agents in the total
sample.

Predictors
Model 1 Model 2 Model 3

B [CI] β B [CI] β B [CI] β

Val_Collect −0.04 [−0.11; 0.03] −0.03 0.01 [−0.05; 0.08] 0.01 0.01 [−0.05; 0.08] 0.01

Val_Ind_Indulg −0.03 [−0.10;03] −0.03 0.01 [−0.05; 0.06] 0.01 0.01 [−0.05; 0.06] 0.01

Val_Ind_Realiz 0.26 [0.19; 34] 0.21 *** 0.13 [0.06; 0.20] 0.10 *** 0.12 [0.05; 0.19] 0.10 ***

Anthropocentrism −0.18 [−0.23;0.12] 0.18 *** −0.16 [−0.22; −0.11] −0.17 ***

Ecocentrism 0.41 [34; 0.47] 0.34 *** 0.40 [0.34; 0.46] 0.34 ***

Intractability −0.05 [−0.09; −0.01] −0.05 *

F (df) 15.97 (3;1263) *** 62.42 (5;1261) *** 52.90 (6;1260) ***

R2 (Adj R2) 0.037 (0.034) 0.198 (0.195) 0.201 (0.197)

ΔR2 0.037 *** 0.162 *** 0.003 *

Note: *** p < 0.001; * p < 0.05 [CI]—confidence interval. Val_Collect—collectivistic values; Val_Ind_Indulg—
individualistic self-indulgent values; Val_Ind_Realiz—individualistic self-realization values.

Table 6. Hierarchical regression analysis results for collective agents in the national samples: Beta
coefficients in the final model.

Belarus Lithuania Poland Emirates Uzbekistan

Val_Collect −0.07 −0.06 −0.07 0.04 0.28 ***

Val_Ind_Indulg −0.04 −0.05 0.01 0.06 0.04

Val_Ind_Realiz 0.09 0.14 * 0.10 0.08 −0.01

Anthropocentrism −0.06 −0.15 * −0.21 ** −0.23 *** 0.11

Ecocentrism 0.36 *** 0.23 *** 0.15 * 0.25 *** 0.28 ***

Intractability −0.07 −0.10 −0.10 0.03 0.01

F (df) 6.02 (6;200) *** 6.59 (6:218) *** 9.80 (6;296) *** 5.54 (6;244) *** 17.91 (6;274) ***

R2 0.15 0.15 0.17 0.12 0.28
Note: *** p<.001; ** p < 0.01; * p < 0.05. Val_Collect—collectivistic values; Val_Ind_Indulg—individualistic
self-indulgent values; Val_Ind_Realiz—individualistic self-realization values.

Model 1 included three cultural factors. Individualistic self-realization values were
the only significant predictor, which accounted for 3.7% of variance. Model 2 added
ecological worldview factors to examine whether worldviews explain additional variance
in attribution of responsibility beyond that explained by cultural values. Both variables,
i.e., anthropocentrism and ecocentrism, are significant predictors (anthropocentrism is a
negative predictor) and additionally explain 16.2% of variance. Model 3 added one more
variable: belief in climate change intractability, which is significant only on p < 0.05 and
added a very small amount of variance—0.3%. All predictors collectively explain 20.1% of
total variance in attribution of responsibility to collective agents.

So, the higher the preference for individualistic self-realization values (creativity,
independence, freedom), the lower the anthropocentric orientation, and the higher the
ecocentric orientation, the higher the tendency to ascribe mitigation responsibility to
collective agents. In other words, a person who adheres to self-realization values and
prefers ecocentric to anthropocentric worldviews tends to put mitigation responsibility on
collective agents.
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Table 6 reports the results of regression analyses on predicting collective agents’
responsibility in national samples. The table contains beta coefficients calculated in Model 3.
In each sample, the models are significant and explain from 12% (UAE) to 28% (Uzbekistan)
of variance. However, we can only observe the pattern of the three significant predictors
found in the total sample in the Lithuanian sample. In Poland and the United Arab
Emirates, responsibility of collective agents can be predicted solely by anthropocentrism
and ecocentrism, while in Belarus only by ecocentrism. In the Uzbekistan sample, in
addition to ecocentric orientation, a new predictor occurred, which is collectivistic values.

We repeated the above hierarchical regression analyses for responsibility ascribed
to individual agents (Tables 7 and 8). As previously, Model 1 included cultural values.
Collectivistic and individualistic self-realization values are significant predictors and ac-
counted for 9.2% of variance in attribution of responsibility to individuals. Model 2 added
anthropocentrism and ecocentrism to cultural values and additionally explained 21.7% of
total variance, despite the fact that individualistic values lost their significance. It turned
out that collectivistic values remained a significant predictor in this model, along with
an ecocentric orientation. The belief in climate change intractability, included in Model 3,
became a significant predictor and added 2.8% of variance. In sum, the amount of total
variance explained in the final model was 24.6%.

Table 7. Hierarchical regression analysis results for individual agents’ responsibility in the total
sample.

Predictors
Model 1 Model 2 Model 3

B [CI] β B [CI] β B [CI] β

Val_Collect 0.30 [0.22;0.38] 0.23 *** 0.30 [0.22;0.38] 0.23 *** 0.29 [0.22; 0.37] 0.22 ***

Val_Ind_Indulg 0.03 [−0.03; 0.10] 0.03 0.04 [−0.02; 0.11] 0.03 0.04 [−0.02; 0.11] 0.04

Val_Ind_Realiz 0.18 [0.09; 26] 0.12 *** 0.04 [−0.04; 0.12] 0.03 0.02 [−0.06; 0.10] 0.01

Anthropocentrism −0.05 [−0.11; 0.01] −0.04 0.00 [−0.06; 0.06] 0.00

Ecocentrism 0.49 [0.42; 0.56] 0.36 *** 0.46 [0.39; 0.53] 0.34 ***

Intractability −0.17 [−0.22; −0.12] −0.18 ***

F (df) 42.70 (3; 1263) *** 69.99 (5; 1261) *** 68.41 (6; 1260) ***

R2 (Adj R2) 0.092 (0.090) 0.217 (0.214) 0.246 (0.242)

ΔR2 0.092 *** 0.125 *** 0.028 ***

Note: *** p < 0.001. [CI]—confidence interval. Val_Collect—collectivistic values; Val_Ind_Indulg—individualistic
self-indulgent values; Val_Ind_Realiz—individualistic self-realization values.

Table 8. Hierarchical regression analysis results for individual agents in the national samples: Beta
coefficients in the final model.

Belarus Lithuania Poland Emirates Uzbekistan

Val_Collect 0.09 0.19 ** 0.16 ** 0.18 ** 0.33 ***

Val_Ind_Indulg 0.04 0.11 −0.05 0.08 −0.13

Val_Ind_Realiz −0.04 −0.03 0.13 ** 0.04 0.01

Anthropocentrism 0.05 −0.21 ** −0.06 −0.02 0.14 *

Ecocentrism 0.40 *** 0.11 0.33 *** 0.34 *** 0.22 ***

Intractability −0.19** −0.14 * −0.28 *** −0.06 −0.07

F (df) 10.92 (6;200) *** 7.44 (6;218) *** 25.98 (6;296) *** 8.80 (6;244) *** 13.58 (6;274) ***

R2 0.25 0.17 0.34 0.18 0.23

Note: *** p < 0.001; ** p < 0.01; * p < 0.05. Val_Collect—collectivistic values; Val_Ind_Indulg—individualistic
self-indulgent values; Val_Ind_Realiz—individualistic self-realization values.
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Therefore, valuing collectivism more, having a more ecocentric view, and perceiving
climate change intractability as less strong are associated with a higher tendency to place
mitigation responsibility on individual actors. Those with collectivistic values, an ecocentric
nature perspective, and a belief that climate change is not intractable may be inclined to
put mitigation efforts on individuals.

Collectivistic values were significant predictors of responsibility attribution across
national samples, as evidenced by the hierarchical regression analyses presented in Table 8.
Notably, the Belarusian sample exhibits a weaker, yet still significant, association for this
predictor. Furthermore, the ecocentric worldview emerges as a primary predictor across
most national samples, with the exception of Lithuania. In the Lithuanian sample, an
anthropocentric perspective significantly and negatively predicts responsibility attribution,
diverging from the pattern observed in other countries. Additionally, the belief that climate
change is intractable predicts a decreased sense of responsibility in Poland, Belarus, and
Lithuania; however, this relationship is not observed in the United Arab Emirates and
Uzbekistan. Interestingly, in Uzbekistan, both anthropocentric and ecocentric orientations
serve as significant positive predictors of responsibility attribution.

5. Discussion

Studies often examine how avoiding personal responsibility is connected to assigning
responsibility to others, mainly seeking psychological explanations [9,25,26,48,55]. Schmitt
et al. [15] argue that focusing only on psychological causes of climate inaction, while ignor-
ing context, overlooks the complex interplay between psychological tendencies, social relations,
and social structures (p.123), particularly power dynamics. Authors claim that individuals in
societies often lack the power to act meaningfully, even within pro-environmental groups.
On the other hand, certain people or organizations, especially those in power, counteract
climate efforts, striving to sustain their profitable status quo, even with environmental
and human consequences [15]. Individuals may realize their inability to influence global
change through their personal agency. Feelings of powerlessness may turn people to those
who have more power to act. These include governments, international corporations,
businesses, and other collective institutions which have the capacity to make decisions and
have the means to implement them [3,48]. In particular, governments play a crucial role in
addressing climate change. For example, governments can set regulations concerning the
reduction in emissions, invest in environmentally friendly public infrastructure, promote
public awareness on climate issues, and ensure international cooperation in the environ-
mental domain. So, it seems reasonable to hold governments and other collective bodies
responsible for climate change mitigation.

Similarly, our study results showed that respondents attributed greater responsi-
bility to collective actors than to individual actors, confirming findings from other re-
searchers [12,23,24]. However, the government was only ranked highest in the UAE.
Politicians and businesses received high rankings in Lithuania, Poland, and Uzbekistan.
The quite interesting finding is that scientists (perceived as a collective body—a scientific
community) were those who received the highest ranking in Belarus, Poland, and Uzbek-
istan. Evidently, respondents delegate taking action on climate change to those who are the
most able to do something meaningful: politicians and governments, as having the power
to set regulations and elaborate strategies; scientists, as capable of developing technologies;
and businesses responsible for implementing climate-friendly solutions.

Respondents had to assess the responsibility of four individual entities: teachers,
religious leaders, social activists, and “everyone”. Responsibility of “everyone” was
described in the questionnaire as performing typical individual activities such as sorting
waste or saving water in the household, showing personal responsibility. Teachers, religious
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leaders, and activists are those who can affect people indirectly by spreading knowledge,
convincing them to live more sustainably, increasing awareness, or triggering politicians.
Attributing responsibility mostly to teachers suggests that respondents recognized the
importance of ecological education. Personal responsibility for climate change mitigation
(admitting that everyone is responsible) was estimated as high as teachers’ responsibility,
but much lower than collective agents’ responsibility.

What is most striking is how low social activists were placed in the ranking. In the
Polish sample, their responsibility scores were put below the midpoint of the scale, which
suggests that respondents had low regard for their actions. Religious leaders achieved the
lowest rankings in the Christian countries, i.e., Belarus, Lithuania, and Poland, while in
the Islamic countries, Uzbekistan and the Emirates, their responsibility was estimated as
relatively high. These results mirror the current role of religion and religious institutions
in more secular European cultures and, on the other hand, in more traditional Islamic
cultures. Notably, environmental literature is showing a trend of relating religion with
sustainability issues, a trend seen both in Islamic authors and Western authors [56–60].
In summary, our data showed how people distribute responsibility for climate change
mitigation across collective and individual actors. People believe collective entities bear
more responsibility than individuals, and the most accountable for this are scientists,
businesses, and governments. They also recognize teachers as key agents advocating for
change, and they do not hesitate to assign accountability to individual persons, though not
as heavily as to collective agents.

We considered cultural values, ecological worldviews, and belief in the intractability
of climate change, seeking predictors of the tendency to attribute mitigation responsibility
to collective and individual agents. As cultural values (collectivistic and individualistic)
provide more lifestyle insight, in this study, we prefer them over environmental values
(e.g., biospheric) [43]. It was found that collectivistic values did not relate to the allocation
of responsibility to collectives, but instead significantly predicted the responsibility of
individual agents, including personal responsibility. Inclination to see responsible actors
in individuals rather than in collectives might be linked to collectivistic views on how a
community operates. An efficient community is based on strong community leaders and
common efforts of community members [61], so leaders and every member are accountable
for vital decisions, particularly in addressing climate change. On the other hand, collective
agents as defined in this study (governments, businesses, politicians) may be perceived as
too distant from community life to be trusted sufficiently and depended on.

When it comes to individualistic values, the split into self-indulgence and self-
realization values was important and had some consequences for outcomes. Results
showed that the first type of values had no relevance to the distribution of responsibility,
either across collectives or across individuals, while self-realization values proved to be a
significant predictor of responsibility assigned to collective agents. The way that two types
of individualistic values work differently with environmental issues clarifies the mixed
results seen when studying culture’s connection to environmental attitudes [27,33,34,62].
If one’s life is guided by values aimed at pleasure, stimulation, and instant gratification,
worrying about the grim future is unlikely, so there is not much interest in the mitigation of
climate change responsibility issues. On the contrary, when meaning of life is in the center
of values, individuals are more inclined to care for the planet and look to collective agents
who can alter the future. Similar ideas are expressed in the notion of post-materialistic
values, which correlate strongly with environmental concern [4].

The ecocentric worldview is a strong positive predictor of assigning responsibility
for mitigation both to collective and individual actors. An ecocentric viewpoint signifies
a person’s environmental concern and worry about the harms of climate change on the
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environment [63]. So, ecocentricity means that all actors should participate in mitiga-
tion activities. Conversely, anthropocentrism is a strong negative predictor of mitigation
accountability of collective bodies. It seems that there is a similar tendency regarding
individual agents; however, the positive link between anthropocentrism and individual
responsibility, found in the Uzbekistan sample, works against this tendency and compli-
cates the results (beta coefficient in the total sample is zero). Still, individuals with an
anthropocentric view often minimize climate change damage [37], making them less likely
to believe in the need to involve significant actors like governments or companies.

The mean scores of beliefs in the intractability of climate change in national samples
are around/below the midpoint of the scale, i.e., from M = 2.53 to M = 3.07. It implies
that respondents are not completely sure that individual actions are pointless or climate
change is unstoppable. Nevertheless, those who think in that way tend to diminish
accountability for mitigation placed on collective agents and, to some extent, on individual
agents. The negative relationship between intractability beliefs and responsibility for
mitigation occurred only in the Belarusian, Lithuanian, and Polish samples. In the Emirates
and Uzbekistan samples, intractability beliefs are irrelevant to opinions on who should bear
responsibility. The difference between countries needs to be explained in future studies.

Limitations

Several limitations of the present study should be acknowledged.
Firstly, the sampling method relied on convenience sampling at local universities,

which resulted in a large proportion of young, highly educated participants (over 70%
students, mean age 23, mostly women). This restricts the generalizability of the results to the
broader populations of the studied countries, particularly older age groups, people outside
higher education, and rural residents. However, the study functions as an important pilot
study, guiding future research directions.

Further, the measurement invariance analysis showed only metric invariance across
the five national samples, meaning that mean-level comparisons between countries are not
meaningful. The lack of scalar invariance restricts the extent of cross-national conclusions
and indicates that some of the variation in responses may stem from cultural or linguistic
interpretation differences rather than genuine attitudinal disparities. Also, it is likely that
we did not detect and answer properly to response-bias problems in some samples, such as
an acquiescent responding (i.e., uncritical acceptance of an item) [64], which may suppress
or inflate associations between variables.

Moreover, although the study used a relatively broad list of responsible entities, the
selection of actors and their descriptions may have influenced the responses. Providing
examples of typical activities for each entity could have anchored participants’ perceptions,
possibly inflating or lowering responsibility attributions depending on the salience or
perceived feasibility of those activities.

Furthermore, the Uzbek sample warrants special consideration. The cognitive style in
Uzbekistan can be described as holistic/analytical [49]. Holistic thinking means one can
hold conflicting beliefs on the same topic and not feel cognitive dissonance [65]. So, maybe
this is why there was high positive correlation between anthropocentric and ecocentric
beliefs in the Uzbekistan sample. Also, the country has relatively low exposure to public
climate change discourse compared to Western samples. Limited personal experience with
climate-related activism, coupled with strong community orientation, might have shaped
responses in ways not fully captured by the current predictors. In particular, the positive
association of anthropocentrism with responsibility attribution in Uzbekistan diverges
from patterns in other countries, which may reflect unique socio-cultural interpretations of
responsibility and human–nature relations, as well as some aspects of cognitive style.
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Similarly, the multi-ethnic population in the UAE presents a challenge when inter-
preting culture-related aspects of this study’s findings. The country is home to many
international youths considered residents, and these individuals often embody a hybrid
cross-cultural identity known as “Third Culture Kids” [66,67]. Multicultural individuals
may perceive themselves as “global citizens”, which could lead to a stronger connection
to and sense of responsibility for global issues like climate change, as suggested by re-
search [68]. Our sample, however, reflected the demographic characteristics of the UAE,
with most participants being of South Asian and Arab descent, thus making it somewhat
representative of the youth living in the region. Nonetheless, the generalizability is limited
due to the factors mentioned earlier. Importantly, both non-Western samples from Uzbek-
istan and the UAE are valuable because prior research on these groups is limited. Future
research should delve deeper into the cultural contexts of these groups, as these factors
may influence their beliefs regarding responsibility for climate change mitigation.

Finally, the study did not address potential social desirability bias, especially given
that climate change is a socially sensitive and morally charged topic. Respondents might
have over-reported support for pro-environmental responsibility distribution to align with
perceived social norms.

6. Conclusions

Despite these limitations, the study provides meaningful insights into how responsibil-
ity for climate change mitigation is attributed in under-researched cultural contexts, includ-
ing Central Asia and the Middle East. Across all countries, collective entities—particularly
scientists, businesses, and governments—were perceived as more responsible than indi-
viduals. However, teachers and the notion of “everyone” also received high responsibility
scores, suggesting that individual agency is not dismissed entirely. The predictors’ patterns
indicate that ecocentric worldviews consistently increase perceived responsibility across
both collective and individual actors, whereas anthropocentrism reduces the attribution
of collectives’ responsibility. Collectivistic values appear to foster greater expectations
from individuals, possibly reflecting a cultural emphasis on community participation in
problem-solving.

These findings underline the complex interplay between cultural values, cognitive
orientations, and perceptions of climate change intractability. They suggest that public
communication and policy strategies should be tailored to cultural contexts: in societies
where personal efficacy is low, strengthening trust in both collective and individual action
may be crucial; in others, emphasizing the moral and practical capacities of both community
members and institutions could foster broader engagement. In sum, while the research
cannot provide conclusive cross-national comparisons, it highlights important attitudinal
patterns and cultural nuances that can inform climate change mitigation campaigns and
further cross-cultural studies.
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Abstract: Historic urban alleys encapsulate cultural identity and collective memory but
are increasingly threatened by commercialization and context-insensitive redevelopment.
Preserving their authenticity while enhancing environmental resilience requires design
strategies that integrate both heritage and ecological values. This study explores the poten-
tial of generative artificial intelligence (AI) to support biophilic design in historic alleys,
focusing on Daegu, South Korea. Four alley typologies—path, stairs, edge, and node—
were identified through fieldwork and analyzed across cognitive, emotional, and physical
dimensions of place identity. A Flux-based diffusion model was fine-tuned using low-rank
adaptation (LoRA) with site-specific images, while a structured biophilic design prompt
(BDP) framework was developed to embed ecological attributes into generative simulations.
The outputs were evaluated through perceptual and statistical similarity indices and expert
reviews (n = 8). Results showed that LoRA training significantly improved alignment
with ground-truth images compared to prompt-only generation, capturing both material
realism and symbolic cues. Expert evaluations confirmed the contextual authenticity and
biophilic effectiveness of AI-generated designs, revealing typology-specific strengths: the
path enhanced spatial legibility and continuity; the stairs supported immersive sequential
experiences; the edge transformed rigid boundaries into ecological transitions; and the
node reinforced communal symbolism. Emotional identity was more difficult to reproduce,
highlighting the need for multimodal and interactive approaches. This study demonstrates
that generative AI can serve not only as a visualization tool but also as a methodological
platform for participatory design and heritage-sensitive urban regeneration. Future re-
search will expand the dataset and adopt multimodal and dynamic simulation approaches
to further generalize and validate the framework across diverse urban contexts.

Keywords: historic urban alleys; urban regeneration; place identity; biophilic design;
generative AI; LoRA fine-tuning; AI-assisted visualization

1. Introduction

1.1. Motivation and Purpose

Urban streets and alleys embody the history, culture, and communal life of a region,
encapsulating distinctive identities and collective memories. In particular, historic–cultural
landscapes shaped during the modernization process represent complex layers that extend
beyond physical structures, incorporating accumulated social events and architectural
styles over time. These layers provide a unique sense of placeness, organizing urban life,
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mediating social relations, and serving as cultural landscapes that reproduce regional
identity [1,2].

The cultural value of historic alleys has been increasingly reappraised in recent years,
establishing them as strategic assets for tourism, regeneration, and urban branding. In
particular, Daegu, South Korea, has developed a distinctive street culture within its historic
core, shaped by governmental offices, religious institutions, and heritage sites associated
with nationalist movements during the Japanese colonial period [3]. In response, the
city has introduced cultural tourism initiatives, such as the Historical and Cultural Streets
Tours, which strategically leverage visual traces and historical placeness as urban marketing
resources [4].

However, the original character of Daegu’s alleys has been increasingly threatened by
tourism-oriented commercialization and uncontextual visual interventions, often leading to
the erosion of authenticity and rupture of historical continuity. As critics note, preservation
alone is insufficient to ensure the sustainability and resilience of these spaces [5]. Place
identity is not merely a function of visual elements or building materials, but is formed
through layered sensory and experiential dimensions encompassing memory, emotion,
and behavior [6]. Consequently, urban environments face a dual tension: the simultaneous
demands of preserving identity and enhancing environmental quality.

Against this backdrop, biophilic design has emerged as a promising approach to
reintegrate human–nature relationships into design and promote restoration [7]. Biophilic
design refers to the intentional incorporation of natural elements, patterns, and processes
into the built environment to enhance human well-being and foster emotional connec-
tions with nature [8,9]. Yet a critical question remains: how does nature operate within
historic and cultural urban landscapes? Traditionally framed in planning as a source of
comfort or decorative value [7], nature in historic and cultural contexts fulfills multiple,
interdependent functions:

• Memory and emotional restoration: Elements such as greenery, water, shade, and
wind evoke collective memories and facilitate emotional recovery at both individual
and communal levels [10,11]. In historic contexts, natural features reinforce temporal
continuity by evoking past experiences [12].

• Place attachment and sensory immersion: Seasonal vegetation, water features, and
variations in natural light foster sensory immersion and reinforce emotional attach-
ment to place [13,14].

• Harmonization of landscape tensions: Vegetation-based interventions, including green
façades and permeable pavements, can mediate tensions between conservation and
contemporary development, thereby maintaining visual coherence and contextual
integration [15,16].

Thus, biophilic design in historic and cultural landscapes should extend beyond
functional comfort, operating as a strategic design intervention that preserves place identity
while enhancing emotional resilience. This necessitates a contextual approach grounded in
memory, form, and symbolism.

To address this complexity, generative artificial intelligence (AI) offers new opportu-
nities for predictive experimentation and visual simulation in design. Generative image
models translate textual prompts into visual outputs after being trained on large-scale
datasets [17]. With additional fine-tuning through low-rank adaptation (LoRA) [18], these
models can be specialized for specific themes or contexts. Integrating generative AI with
LoRA fine-tuning enables efficient learning of typological visual data and facilitates the
simulation of design interventions in urban environments. This process serves both as a
predictive design tool and as a visual platform for public engagement and feedback.
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However, recent studies caution that mainstream AI models such as ChatGPT and
Midjourney often fail to adequately capture cultural diversity and place-specific identities,
particularly in non-Western contexts [19,20]. Campo-Ruiz [19], for instance, argues that
these models tend to generate imagery biased toward iconic landmarks or commercialized
urban culture, thereby diminishing cultural authenticity and reinforcing urban inequalities.
Similarly, Jang et al. [20] emphasized that although generative AI holds potential for
visualizing place identity, the quality of representation is contingent upon the cultural
scope of training data, which often excludes or oversimplifies the particularities of non-
Western cities.

Therefore, using AI to preserve place identity in historic and cultural landscapes
should not remain a purely technical exercise. It requires a design approach that integrates
urban and architectural contexts with cultural identity and restorative spatial experiences.
The historic alleys of Daegu, shaped by modernization and enriched with both physical
features and sensory memories, provide a clear example of where such an approach is both
necessary and timely.

The present study analyzes the elements of place identity embedded in Daegu’s “His-
toric Modern Culture Alley” and explores their integration with biophilic design attributes
through generative AI simulations. By doing so, it aims to reconcile identity preservation
with emotional resilience, providing new insights into the design and regeneration of
culturally significant urban environments.

1.2. Research Aim and Questions

This study investigates design strategies that balance place preservation and restora-
tive potential in Daegu’s historic alleys by analyzing their cognitive, emotional, and phys-
ical elements and integrating these with biophilic design attributes through generative
simulations. Specifically, a Flux-based LoRA model was employed to generate alley land-
scape images, followed by the application of biophilic design prompts to create intervention
scenarios. The resulting outputs were evaluated through quantitative metrics and expert as-
sessments, offering empirical insights into reconciling identity preservation with emotional
restoration in historic urban landscapes.

The study addresses the following research questions (RQs):

(1) How can the cognitive, emotional, and physical components of place identity in
Daegu’s historic alleys be represented through visual imagery?

(2) What biophilic design strategies are most appropriate for historic cultural landscapes
in Daegu, and how do these strategies contribute to both the preservation of identity
and the realization of restorative experiences?

(3) To what extent can generative AI serve as an effective tool for designing biophilic
alley landscapes grounded in place identity, and what are its limitations?

2. Theoretical Background

2.1. Place Identity of Cultural Landscape and Urban Alley

The concept of place identity was first articulated by environmental psychologist
Proshansky et al. [21], who defined it as “cognitions about the physical world in which the
individual lives.” This perspective highlights that place identity is not merely a reflection
of subjective awareness, but emerges from the interplay of physical, symbolic, institutional,
and social dimensions [22]. Relph [12] and Paasi [23] broadened the concept, viewing
place identity as a composite structure that integrates nature, culture, and everyday life to
differentiate one locality from another. Similarly, Groote and Haartsen [24] conceptualize
place identity as the outcome of the interaction between physical and artificial structures,
systems of meaning, and social signifiers. Collectively, these perspectives emphasize that
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place identity is not a fixed entity but a fluid and multi-layered cultural construct that is
continually reconstituted through time and context.

Synthesizing prior scholarship, place identity can be understood across three interre-
lated dimensions:

• Cognitive elements: Spatial perception, sense of orientation, and interpretation of
symbolic meanings.

• Emotional elements: Attachment, familiarity, belonging, and psychological mecha-
nisms tied to identity formation.

• Physical elements: Landscape structures, architectural styles, materials, spatial organi-
zation, and visual markers.

These three dimensions do not operate independently but interact dynamically. In
historic urban places, past experiences and collective memories intersect with present emo-
tional and physical environments, generating a multi-layered and evolving reproduction
of place identity.

Place identity is also closely tied to the spatial composition of urban landscapes.
Lynch [25] identified five key elements contributing to the imageability of cities—paths,
edges, nodes, districts, and landmarks—illustrating how citizens perceive and structure
urban form. Among these, paths, edges, and nodes constitute critical components in
alley landscapes, mediating place experience through cognitive mapping, perception of
boundaries, and recognition of transitional points. In this study, alleys are interpreted as
district units with a unique identity, further distinguished by surrounding landmarks that
enhance visibility and character. Within these districts, the configuration of paths (e.g.,
non-linear flows, directional guidance), edge elements (e.g., walls, vertical differences), and
nodes (e.g., corners, small squares, spaces of interaction) serve as key visual cues shaping
the place identity of alleys.

2.2. Biophilic Design Theory and Urban Landscape Application

Biophilic design is a design paradigm grounded in the premise that emotional and
psychological connections with nature can enhance human health and well-being [7]. It
offers human-centered principles for urban environments, moving beyond conventional
approaches that focus on the physical incorporation of natural elements. Instead, it em-
phasizes the integration of cultural context and sensory experience, thereby fostering
what may be termed placial naturalness—a sense of naturalness embedded in the unique
cultural and spatial context of a place [26]. Therefore, biophilic interventions in urban
alleys are significant as strategies to sustain place identity while enhancing cultural and
ecological resilience.

Kellert [8] conceptualized biophilic design within three broad categories of experience,
further specified into 25 design attributes (Figure 1). Direct experience of nature involves
incorporating actual natural elements, such as street trees, potted plants, or architectural
openings that allow natural light to enter alleys. Indirect experience of nature refers to
the use of materials, patterns, and colors that mimic natural qualities, including patterned
façades, the use of wood or stone, and soundscapes evocative of natural environments.
Experience of space and place highlights spatial and cognitive experiences, exemplified
by alley curvatures, courtyards, or vantage points that shape one’s engagement with
the environment.

Biophilic design has been increasingly applied in diverse urban pedestrian spaces,
parks, and alleyways as a practical strategy to enhance psychological and emotional
resilience. Common approaches include maximizing daylight penetration, increasing
greenery, and applying natural materials or patterns. These interventions are associated
with a range of positive outcomes, such as emotional stability, attentional restoration, and
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the facilitation of social interaction [9]. Depending on the spatial context, biophilic design
operates in different ways, producing varied effects. Importantly, by introducing narrative,
experiential, and memorable qualities, it enables spaces to be recognized as places, thereby
mirroring the structural role of place-making factors [15].

 

Figure 1. Biophilic design framework and application implications in urban landscape (adapted from
Kellert, 2018 [8]).

This study links Kellert’s three categories and their sub-attributes to the cognitive, emo-
tional, and physical dimensions of place identity in historic-cultural landscapes. Through
this conceptual mapping, it seeks to derive context-based strategies for biophilic design.
These strategies are subsequently embedded into generative AI prompts, enabling ex-
perimental design scenarios that integrate place identity with naturalness and allow for
simulation-based exploration.

2.3. LoRA Model and Prompt Framework for Landscape Visualization

Generative image AI has gained attention as a powerful medium that enables the
exploration of emotional connections between users and spaces, as well as combinations
of landscapes through scenario-based simulations. In particular, diffusion-based AI mod-
els [27] are capable of mapping textual prompts to image data, thereby producing high-
resolution imagery that facilitates experimental inquiry into diverse design scenarios.

Building on this development, this study employs a Flux-based LoRA model. Flux, a
state-of-the-art text-to-image model, performs better than conventional diffusion models
due to its efficient memory structure and enhanced visual fidelity [28]. Notably, it excels
in rendering contextual details such as texture, light, and spatial depth [28,29], making it
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particularly suitable for landscapes with layered meanings and embedded place identity,
such as historic alleys.

Furthermore, advances in LoRA techniques have further enabled the use of relatively
small datasets to train models according to specific user intentions or stylistic require-
ments [18]. LoRA adapts only a subset of low-rank parameters rather than retraining the
entire weight set, thereby enabling efficient learning of specific styles or attributes from
small datasets [28]. This advancement allows for the customization of models to reflect
localized landscapes or place-specific identities.

Nevertheless, the quality of generative AI outputs is strongly influenced not only
by model architecture but also by the systematic design of prompts. Lee and Park [17],
for instance, proposed a biophilic design prompt framework to guide the application of
generative AI in architectural and spatial contexts. Drawing on this approach, the present
study adapts and structures prompt components for application within urban-landscape
contexts, as illustrated in Figure 2.

 

Figure 2. Structured prompt components for applying biophilic design in urban-landscape contexts.

The prompt framework is organized into three main categories. The image quality
prompt (IQP) specifies the resolution and representational style of the generated out-
put (e.g., drawing, isometric view, or photographic rendering). The place description
prompt (PDP) defines the scene’s fundamental structure by describing place type, spa-
tial context, and the arrangement of objects. Finally, the biophilic design prompt (BDP)
integrates natural elements and emotional experiences into the design process by em-
ploying key components such as subjects, attributes, mood, and temporal or background
settings [17]. The BDP can be operationalized through interactive strategies that link place
identity with biophilic design, thereby serving as a structured design tool for generative
AI-based simulations.

2.4. Research Gap and Theoretical Linkage

Although place identity and biophilic design have been widely examined in architec-
ture and urban studies, their integration through generative artificial intelligence remains
largely unexplored. Previous studies have typically addressed cultural identity and bio-
philic enhancement separately, lacking methodological frameworks that connect these
domains through data-driven visualization. In particular, the application of AI to visually
simulate the coexistence of cultural authenticity and ecological resilience has not yet been
systematically tested within urban landscape contexts.
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To address this gap, the present study proposes an AI-driven framework that integrates
place-identity-based analysis with biophilic design strategies through LoRA fine-tuning
and structured prompts. This approach operationalizes cultural and ecological values
within generative workflows, providing a methodological foundation for participatory and
context-sensitive urban regeneration.

3. Methodology

3.1. Classification of Target and Alley Types

This study focuses on the historic alley landscapes of Jung-gu, Daegu, South Korea.
Since the Japanese colonial period, Jung-gu has developed as the city’s center of administra-
tion, commerce, and religion, resulting in a concentration of modernized urban functions.
Today, it still retains numerous alleys where diverse layers of place identity and visual
traces coexist.

To preserve and utilize these characteristics, the city of Daegu operates the Historical
and Cultural Streets Tours, which connect major urban alleys through five designated
routes. Among them, this study selects the “Historic Modern Culture Alley” route—an area
where cultural and historical landmarks are most concentrated—as the primary research
site (Figure 3).

 

Figure 3. Site map of Jung-gu, Daegu, indicating the “Historic Modern Culture Alley” route and key
landmarks (a–e) used to contextualize the four alley typologies. a: Daegu Modern History Museum,
b: Yakjeon Jin Alley, c: Gyesan Cathedral, d: 3.1 Independence Movement Stairs, e: Dongsan
Missionary Houses.

The study defines the site as a district unit, based on the premise that alleys function not
merely as passages but as independent cognitive units with distinctive visual atmospheres
and experiential qualities [25]. Within this district, physical and symbolic cues, such as
landmarks, make visible the city’s key character.
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For visual analysis, alley landscapes were further categorized into four types: path,
stairs, node, and edge. Stairs, while not included in Lynch’s original framework, were
added here due to their distinctive role in vertically connecting routes, reinforcing symbolic
meaning, and ensuring functional and visual continuity in historic alleys. Each type is
defined as follows:

• Path: The primary circulation axis and cognitive flow of the alley, shaped by its
alignment, rhythm, scale, and walking experience. Features such as straightness or
curvature, width, and boundary composition directly influence pedestrian perception
and movement.

• Stairs: A vertical connector linking horizontal paths, introducing rhythm through
gradients and level changes. In historic alleys, stairs often combine with topographic
or defensive elements, reinforcing uniqueness while ensuring continuity between
upper and lower spaces.

• Edge: Boundaries or transitional zones, typically formed by high walls, enclosed
spaces, or dead ends. In historic alleys, materiality, height differences, and wall
textures accentuate the perception of enclosure and openness, directly shaping
pedestrian experience.

• Node: Points where paths intersect or visual attention converges, often associated with
public spaces or clusters of urban functions. Nodes serve as focal areas for gathering
and interaction, enhancing both orientation and place identity.

3.2. Dataset Construction and LoRA Training

To ensure consistency in the training dataset, fieldwork was conducted in May 2025,
during the same time window (13:00–15:00), to collect images representing the four al-
ley landscape types. All images were captured at human eye level using an iPhone 13,
following three criteria:

• Inclusion of key landmarks and visual cues of the study site;
• Clear representation of the spatial configuration and characteristics of each alley type;
• Variation in viewpoints, orientations, and distances within each type.

Through this process, a final set of 40 refined images was secured for LoRA model
training. All images were preprocessed by resizing to a resolution of 1152 × 712 pixels.
Figure 4 illustrates the workflow of the LoRA fine-tuning procedure.

In this study, the preprocessed images were mapped to text captions. Each caption
included both a general label (e.g., historic alley) and multiple trigger tokens (e.g., path,
node) to distinguish alley landscape types. The use of multi-trigger tokens enhanced
the precision and controllability of the fine-tuning process, enabling the trained model
to recognize and reproduce subtle structural variations within the same category. This
not only improved the model’s sensitivity but also strengthened its ability to generate
type-specific images during inference.

Key hyperparameters for fine-tuning were configured using the Pinokio web user
interface. To maximize dataset representativeness, potential augmentation techniques
were applied, while adopting a conservative configuration: rank = 8, alpha = 16, learning
rate = 5 × 10−5, and batch size = 1 with gradient accumulation = 8. Training was performed
for 16 epochs, with each image repeated 10 times to ensure data efficiency. These settings
effectively balanced variability introduced through augmentation with overfitting control,
allowing for stable and reliable model training.

101



Land 2025, 14, 2085

 

Figure 4. Workflow of LoRA fine-tuning with the Flux base model, including dataset preparation,
captioning with trigger tokens, training stages, and example outputs.

3.3. Prompt Design and AI Image Generation

This study first conducted a field investigation and analysis to classify four alley
types—path, stairs, edge, and node. Each spatial characteristic and visual indicator were
categorized, and the elements of place identity were systematically organized into cognitive,
emotional, and physical dimensions. These served as key considerations for place identity
simulation and were incorporated into the construction of the PDP.

In the next step, a biophilic design strategy matrix was developed by aligning the
place identity attributes of each alley type with biophilic experience and their sub-attributes.
Previous research in architecture and urban planning was referenced to ensure contextual
validity. The outcome was a set of keywords linking biophilic design strategies to each alley
type. This process addressed a limitation noted in earlier studies [17], in which biophilic
prompts often relied on intuition or vague references to natural imagery.

Subsequently, the biophilic design strategies were translated into prompts. Rather
than simple keyword lists, these were hierarchically structured around the core compo-
nents of the BDP (Figure 2). Figure 5 illustrates the workflow for prompt design and
image generation.

PDPs and BDPs were combined with the LoRA model to generate alley landscape
images that reflect both place identity and biophilic attributes. The image generation
process involved two stages. First, PDPs were applied with the LoRA model to create
place-identity-based alley images, which were compared with the training dataset to
quantitatively evaluate the model’s performance. Second, the validated LoRA model
was combined with BDPs to generate place-identity-based images incorporating biophilic
interventions. These outputs were then qualitatively assessed through expert evaluation.
All image generation and computational processes were conducted on a local PC equipped
with an RTX 4090 GPU and 64 GB of memory. Table 1 presents the key parameter settings
used for image generation.
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Figure 5. Workflow of prompt design and AI image generation.

Table 1. Flux configuration settings used for inference.

Item Explanation Value

Base model

The pre-trained generative model that
serves as the foundation for LoRA

fine-tuning; in this study, Flux1-dev, a
text-to-image diffusion model optimized for

contextual fidelity and efficient image
synthesis, was used.

Flux1-dev

Sampling method

The algorithm used to control the diffusion
trajectory during image generation;

determines how the model iteratively
refines noise into a coherent image.

Euler

Sampling steps

The number of iterative denoising steps
performed in the diffusion process; a higher

value generally yields more detailed and
stable images.

25

Distilled CFG Scale

A distilled classifier-free guidance
parameter that adjusts the balance between

visual creativity and prompt adherence,
maintaining realism while avoiding

overfitting to textual prompts.

3.5

CFG scale
The base guidance intensity applied during

image generation to regulate how strictly
the model follows the input prompt.

1.5

Resolution The output image size (in pixels), defining
the width and height of generated images. 1152 × 712

LoRA weight
The blending coefficient determines how
much the LoRA fine-tuned parameters

influence the base model during inference.
0.7

Number of images Total number of images generated per alley
type during inference. 100 per type
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3.4. Evaluation and Analysis
3.4.1. Image Similarity Evaluation Index

This study generated images using the PDPs derived from the place identity analysis
of Daegu’s alley landscapes. Two conditions were compared: (1) images generated using
prompts only, and (2) images generated using prompts in combination with the LoRA
model. For each alley type, 100 images were generated under each condition, resulting in a
total of 800 AI-generated images (400 prompt-only and 400 prompt+LoRA) and 40 ground
truth (GT) images collected from fieldwork.

Image quality and similarity were assessed using two complementary metrics: learned
perceptual image patch similarity (LPIPS) [30] and fréchet inception distance (FID) [31].
LPIPS measures perceptual distance between individual images by leveraging intermediate
feature maps from deep neural networks [30]. In this study, a pre-trained VGG network
was used to calculate the perceptual similarity between GT images and the generated
images (prompt-only and prompt+LoRA). Lower LPIPS scores indicate smaller perceptual
differences, meaning higher visual similarity. Thus, LPIPS served as a key indicator of how
faithfully the generated outputs captured the characteristics of real alley landscapes.

FID evaluates differences in feature distributions between two sets of images, pro-
viding an index of overall quality and stylistic consistency [31]. Using features extracted
from the final pooling layer of a pre-trained Inception-V3 network, FID scores were com-
puted between the GT image set and each generated set. Lower FID scores indicate closer
alignment in feature distributions, reflecting that the generated images more accurately
reproduced the statistical and structural properties of real alley imagery.

3.4.2. Expert Evaluation

The expert evaluation involved eight professionals selected through purposive sam-
pling based on three criteria: (1) specialization in architecture, landscape architecture, or
urban design; (2) at least five years of professional or research experience; and (3) active
engagement in spatial visualization or urban regeneration projects. The panel included
three architects, three landscape architects, and two urban designers, representing both
academic (n = 5) and professional practice (n = 3) backgrounds.

All experts were given a brief orientation on the study’s aims, place identity, and
biophilic design framework to establish a shared interpretive basis. They were instructed
to assess contextual authenticity and ecological appropriateness rather than aesthetic
preference, ensuring consistency across evaluations. We explicitly assumed that participants
possessed sufficient professional literacy to evaluate design realism and contextual fit.

The evaluation materials included GT images and AI-generated outputs corresponding
to the four alley types. For each type, one GT image and three LoRA-generated images
(before/after intervention and one variation) were provided, resulting in a total of 16
images. These were arranged in paired and sequential comparisons to allow experts to
intuitively perceive both the preservation and transformation of place identity.

Evaluation indicators were organized into three domains: place identity, biophilic
attributes, and the suitability of AI-based simulations. Each item was rated on a five-
point Likert scale (1 = very poor, 5 = excellent). In addition to completing itemized
evaluations for each image set, the experts were invited to provide open-ended comments.
Particular attention was given to collecting qualitative feedback related to the study’s
central question—“the balance between preserving place identity and enhancing restorative
experiences.” The detailed evaluation framework is presented in Table 2.
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Table 2. Evaluation framework for expert review on AI-based biophilic alley images.

Evaluation
Domain

Evaluation Items N Materials Provided

Place identity

Cognitive identity
Clarity of orientation,

landmarks, and boundaries
from a cognitive perspective

4

Paired comparison images
(GT vs. AI) + explanation of
place identity dimensions by

alley type

Emotional identity
Provision of stability, sense of
openness, and fascination from

an emotional perspective
4

Physical identity

Degree to which materials,
scale, and historicity are

represented from a physical
perspective

4

Biophilic design

Design integrity
Reflection of biophilic

attributes such as vegetation,
water, light, and seasonality

4 Sequential images
(before–after–variation) +

explanation of strategies and
expected effectsDesign effectiveness Quality and effectiveness of

biophilic experiences 4

Suitability of
AI-based

simulation
Applicability Practical applicability of

AI-generated results for design 1 Full image set + explanation of
applicability

General feedback Open comments
Suggestions for improvement,

strengths, and limitations
(free response)

1 -

4. Place-Identity-Based Biophilic Design Prompt

4.1. Place Identity Characteristics of Historic Alley Typologies

Table 3 summarizes the place identity of Daegu’s historic alleys by typology. Each
alley landscape type reveals distinctive cognitive, emotional, and physical characteristics,
which serve as key cues for subsequent visualization and design interventions.

The path type combines linear pedestrian flows with tree canopies and traditional
stone or brick walls, producing a clear sense of orientation and stability. Pedestrians
experience a steady rhythm and protective enclosure, where consistent walking widths
and boundary materials embed local identity and everyday memory.

The stairs type embodies the interplay of vertical transitions and historical context. The
act of ascending and descending generates both anticipation and accomplishment, while
rough stone textures and shifting shadows intensify embodied immersion. Stairs, often tied
to Daegu’s modern history, mediate collective memories associated with historical events.

The edge type represents transitional zones between openness and enclosure. High
walls, textured façades, and contrasts of light and shadow accentuate spatial shifts, evok-
ing salience and distinctiveness. Edges thus function as thresholds that transform the
atmosphere and sensory perception of alleys.

The node type emerges where paths intersect and people gather, reinforcing both
spatial orientation and communal exchange. Through openness and a sense of hospitality,
nodes invite lingering, while central trees or sculptures provide symbolic meaning and
enhance collective identity.

These typological distinctions serve as critical cues for visualization and design appli-
cations, offering a foundation to preserve historic place identity while accommodating new
biophilic and regenerative interventions.
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4.2. Biophilic Design Strategy Matrix

Table 4 presents a biophilic design strategy matrix for the four alley types in Daegu’s
historic district, combining the three layers of place identity with biophilic design attributes.
This matrix illustrates which attributes function as critical cues for each type and how
specific design interventions can enhance restorative experience and place attachment.

Table 4. Place-identity–based biophilic design strategy matrix for four alley types.

Type Cognitive Emotional Physical Expected Effect

Path

Attributes: Weather,
plants, and mobility
Strategy: Maintain tree
canopies and
boundary walls;
strengthen orientation
through seasonal
vegetation changes
[7,15]

Attributes: Light,
plants, and view
Strategy: Provide tree
canopies and
flowering plants along
walls; create rhythmic
patterns of light and
shadow for sensory
continuity [7,11,15]

Attributes: Texture,
materials, shapes and
forms, and integrating
parts to create wholes
Strategy: Diversify
wall textures; apply
street tree canopy with
groundcover plants,
permeable paving, and
lawns [16,32,33]

Strengthen orientation
and place attachment;
enhance restorative
walking environment
through seasonal and
material variation;
improve stability and
protection [7,11,15]

Stairs

Attributes: Prospect,
view, and mobility
Strategy: Install
mid-level observation
points to enhance
spatial perception;
emphasize the height
and rhythm of
stone/brick walls
aligned with stair
steps [8,15]

Attributes: Prospect &
refuge, landscapes,
and organized
complexity
Strategy: Provide
refuge and sequential
views along stair
ascent; integrate
planting and water
wall for layered spatial
experiences [8,34]

Attributes: Materials,
texture, water, and
plants
Strategy: Strengthen
material texture, apply
retaining walls,
terraced steps, aquatic
planting, and native
vegetation adapted to
slope conditions
[26,35]

Enhance immersion
and rhythm of vertical
circulation; enhance
accomplishment and
discovery; improve
resilience through
integration of diverse
materials and
ecological elements
[15,26,36]

Edge

Attributes: Texture,
transitional spaces,
and plants
Strategy: Emphasize
wall texture variation;
integrate vines and
transitional vegetation
[9,15]

Attributes: Light,
change & age, the
patina of time, and
images
Strategy: Use contrasts
of light and shadow;
install green walls and
climbing plants;
emphasize central
historic symbols and
aged materials [8,15]

Attributes: Plants,
animals, natural
geometries, shapes
and forms, and place
Strategy: Provide
habitats and linkages
for small species while
maintaining physical
boundaries; integrate
wall/floor and
biophilic shapes and
patterns [35,37]

Highlight perceptual
distinctiveness of
spatial transitions;
create soft boundary
shifts between
enclosed and open
areas; strengthen
ecological diversity
and continuity
[9,38,39]

Node

Attributes: Place,
images, plants, shapes
and forms, and
mobility
Strategy: Place
symbolic natural
landmarks (e.g., tree,
structure) at
intersections; design
circulation routes with
ecological orientation
and organic form
[7,24]

Attributes: Prospect &
refuge, water, animals,
and landscapes
Strategy: Provision of
small-scale, visually
open rest areas, and
incorporation of water
features (e.g., streams,
ponds) to enhance
emotional stability and
comfort [13,15]

Attributes: Plants,
water, and integrating
parts to create wholes
Strategy:
Establishment of green
networks on tunnel
tops and surrounding
areas, and installation
of eco-friendly public
infrastructure such as
rain gardens and
shaded resting spaces
[33,35]

Enhance place
attachment and
community interaction;
promote wayfinding
and orientation
through ecological
diversity and iconic
spatial cues [8,13,35]
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The path type is characterized by linear pedestrian flows, tree canopies, and the rhythm
of boundary walls. Introducing seasonal vegetation along tree lines and walls, together
with permeable paving and groundcover, provides pedestrians with both clear orientation
and a sense of protection. This strategy moves beyond simple wayfinding by fostering
continuous interaction with nature and promoting restorative walking experiences [11,40].

The stairs type reflects the overlap of vertical transitions and historical context. Varia-
tions in stair height and wall elevation create sequential vantage points, while green walls
and aquatic planting zones enhance visual and ecological diversity. These interventions
allow pedestrians to experience both discovery and accomplishment during movement,
generating immersive place experiences linked to historical meaning [15,36].

The edge type represents transitional zones where enclosure meets openness. Con-
trasts of textured walls, climbing vegetation, and dynamic light–shadow patterns empha-
size spatial thresholds and produce a heightened sense of distinctiveness. At the same
time, vertical greening and habitat provision strengthen ecological diversity and maintain
continuity of the historic landscape [9,39].

The node type serves as a center of gathering and exchange. By integrating small
resting areas, water features, permeable surfaces, and green infrastructure, nodes are
transformed into restorative plazas. These spaces mediate social interaction and collective
memory, reinforcing place attachment and enhancing community vitality [13,35].

Although the four types differ in their specific characteristics, several shared principles
emerge: (1) visual integration of natural elements, (2) utilization of light and seasonality,
(3) preservation of historic materials and textures, and (4) reinforcement of social place
identity. Natural elements such as trees, vines, and water features provide orientation
and restorative qualities; light and seasonal change reveal spatial dynamism; traditional
materials sustain historical authenticity while combining with ecological interventions; and
community-oriented devices enhance social attachment.

These strategies provide practical guidelines for urban landscape design that respect
historical and cultural contexts while integrating human–nature experiences. Furthermore,
the matrix informs generative AI–based biophilic simulation prompts, enabling exploration
of restorative and ecological urban visions grounded in historic place identity.

4.3. Prompt Mapping for Biophilic Design Application

Structuring abstract design intentions into executable textual input components is a
crucial step to ensure both reproducibility and contextual sensitivity in simulations. Based
on the biophilic design strategy matrix, this study developed a structured prompt set
(Table 5) to simulate alley landscapes that integrate place identity and biophilic attributes.

Trigger words serve as mediating prompts within the trained LoRA model, specifying
alley landscape types and generating their corresponding visual characteristics. The BDP
is systematized into four core components—subject, attributes, time & background, and
mood—which explicitly embed the cognitive, emotional, and physical layers of place iden-
tity. This approach moves beyond a mere listing of keywords by establishing a hierarchical
language system that enables generative AI to reflect spatial and cultural cues in a more
nuanced manner. For instance, in the path type, “straight path” and “continuity of fence
height” express cognitive clarity, while “tree canopy” and “dappled afternoon light” convey
emotional protection. Each component is thus mapped to capture the biophilic design
subject, attributes, spatiotemporal conditions, and sensory experiences.
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Furthermore, the BDPs proposed in this study are not designed as isolated compo-
nents but rather as interdependent elements that collectively reinforce the expression of
place identity. Users can selectively emphasize particular biophilic attributes depending
on context—for example, highlighting patterns of light and shadow in one scenario, or
emphasizing vegetation networks and water features in another—allowing for compar-
ative analysis across results. Such adaptability demonstrates that the BDP framework
functions not only as a visualization tool but also as a platform for participatory design
and experimental inquiry.

Ultimately, the structured prompt provides a direct operational linkage between the
conceptual strategies of the biophilic design matrix and the generative execution of the
AI workflow. By embedding layered attributes into prompt grammar, the framework
supports image generation that is both consistent and flexible, thereby enabling subsequent
quantitative and qualitative evaluation.

Detailed prompt templates and caption examples used in this process are summarized
in Sections 5.1 and 5.3, illustrating how the structured prompts (PDP, BDP, and IQP) were
applied within the AI workflow to generate contextually and visually coherent alley images.

5. AI-Generated Alley Images Results and Evaluation

5.1. Training Stability and Visual Comparison of LoRA-Generated Images

Figure 6 presents the loss curves of the LoRA model trained on images of Daegu’s
historic alleys. The average loss, current loss, and epoch-averaged loss all exhibit a steady
decline as training progresses, indicating that the model learned the visual and structural
characteristics of the alley dataset stably, without excessive oscillation or overfitting. In
particular, the stabilization of loss values after several epochs suggests that the LoRA
adaptation converged to an optimal state capable of effectively representing alley landscape
types such as path, stairs, edge, and node.

Figure 6. Training loss curves of the LoRA model. The figure shows the current loss, epoch average
loss, and average loss across training steps, demonstrating convergence and stability of the model.

Table 6 compares image generation results with and without LoRA training. The
PDPs were developed from keywords derived through the place identity analysis of alley
types, incorporating simulation considerations and type-specific trigger words. The IQPs
consisted of essential terms to ensure the production of high-quality landscape images.

Outputs generated by the prompt-only condition generally lacked contextual fidelity,
failing to adequately reflect the distinctive visual characteristics of Daegu’s historic alleys.
In contrast, prompt+LoRA-based outputs demonstrated strong alignment with the intended
alley types. For example, the path type faithfully preserved the rhythm of stone and brick
boundary walls, while the stairs type captured not only the texture and rhythm of steps
but also historical details such as the national flags and commemorative plaques. The

111



Land 2025, 14, 2085

edge type highlighted tall boundary walls and transitional effects, whereas the node type
represented symbolic landmarks and open community spaces.

Table 6. Comparison of place-identity-based image generation results by alley landscape type.

Type PDP/IQP Prompt-Only Prompt+LoRA

Path

PDP: Historic alley in
Daegu, straight path with
stone and red brick walls,
traditional tiled roof,
spatial continuity,
boundary clarity, eye-level
view, and deep perspective
IQP: Full shot, high quality,
8K, and professional
photography

  

Stairs

PDP: Stairs of historic alley
in Daegu, downward
perspective view, stone
wall with memorial
plaques, other side wall
topped with fencing and
Korean flags, trees, mossy
retaining wall, and deep
perspective
IQP: Full shot, high quality,
8K, and professional
photography

  

Edge

PDP: Edge of historic alley
in Daegu, courtyard with
brick and concrete wall,
side bench, bushes and
barbed wire on the walls,
old texture, Korean historic
sculpture in the center,
spatial transition, enclosed
to open, eye-level view,
and mdi perspective
IQP: Full shot, high quality,
8K, and professional
photography

  

Node

PDP: Historic alley with
node in Daegu, intersection
points, multiple curved
paths converge,
ivy-covered stone tunnel
with mural depicting
resistance, trees, open
space, and wide-angle
view
IQP: Full shot, high quality,
8K, and professional
photography

  

These results provide a strong foundation for subsequent quantitative evaluations and
for applying biophilic design prompts.
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5.2. Quantitative Evaluation of Image Fidelity and Structural Similarity

To evaluate whether the LoRA model effectively captured the place identity of the
four alley types, quantitative analyses were conducted using LPIPS and FID (Figure 7).
Detailed numerical results for each alley type, including mean ± SD and effect sizes, are
provided in Table A1 (Appendix A), which further confirms the substantial improvements
achieved through LoRA fine-tuning.

Figure 7. Comparison of LPIPS and FID between prompt-only and prompt+LoRA across four
typologies; lower scores indicate better perceptual and distributional alignment with GT images.

The results consistently showed lower LPIPS scores for LoRA-based outputs across
all types, indicating better perceptual alignment with the GT images. Since LPIPS reflects
human-perceived visual similarity, this suggests that LoRA training did not merely refine
textures and forms but also internalized subtle contextual elements such as patterns of light
and shadow, temporal traces of materials, and symbolic cues. This finding is particularly
meaningful given that place identity is rooted less in geometric accuracy and more in
experiential and perceptual authenticity.

The FID scores further confirmed these results. Lower FID values for LoRA-based
outputs demonstrated that the statistical feature distributions of generated images became
more closely aligned with those of the real dataset. This indicates that LoRA captured not
only individual attributes but also the overall diversity and contextual richness of alley
scenes. Distributional fidelity is essential to prevent generative outputs from becoming
homogenized while preserving contextual variability.

Taken together, these results show that the LoRA-based approach improved both
image-level perceptual similarity and dataset-level statistical fidelity. This dual im-
provement underscores the reliability and validity of the proposed method, provid-
ing a solid foundation for the subsequent application of biophilic design prompts and
expert evaluations.

5.3. Generative Results Integrating Place Identity and Biophilic Design

This section reports the outcomes of integrating the BDP with the validated LoRA
model. The analysis investigates whether structured prompts can embed ecological at-
tributes without undermining the historical and cultural identity of the four alley types.
The generative results of place-identity-based biophilic design interventions are presented
in Table 7.
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Table 7. Examples of LoRA+BDP-driven generations by typology, showing prompts and resulting
images that embed ecological attributes while preserving identity.

Type BDP Generated Images

Path

<lora:daegu-historic-
alley:0.7>, path PDP,

textured stone and brick
wall with vine, natural

texture variety, continuity
of fence height, tiled roof,
tree canopy with seasonal
vegetation, dappled light
through canopy, spring

(autumn) afternoon, calm,
and IQP

  

Stairs

<lora:daegu-historic-
alley:0.7>, stairs PDP, vine

fencing, middle landing
with a small terrace,
prospect and refuge,

vertical cascading
waterwall with natural
stone texture, waterway

with aquatic plants,
afternoon, shade trees, city

view beyond side wall,
immersive, challenging,

and IQP

  

Edge

<lora:daegu-historic-
alley:0.7>, edge PDP, high

gray/red brick walls,
weathered texture, vertical
planting softens the edge,

vine-covered upper
boundary, biophilic

patterned wall and paving,
afternoon, semi-open

views, softened tension,
anticipation, and IQP

  

Node

<lora:daegu-historic-
alley:0.7>, node PDP, tree

canopy with seating,
waterways and rain

garden, clear and gentle
water, biophilic shapes,
permeable pavements,

summer afternoon, urban
greenery context,

communal, hospitality, IQP
  

Notes: Each BDP was derived from the structured prompt components presented in Table 5, while the corre-
sponding PDP and IQP were referenced from Table 6. Words in parentheses indicate alternative or supplementary
prompt options used to explore generative variations. Together, these examples demonstrate the exact textual
inputs applied within the AI workflow to generate contextually and visually coherent alley images.
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The analysis shows that the BDP maintained contextual fidelity while enhancing the
restorative dimensions of the generated images. For the path type, climbing vines along
walls, seasonal vegetation, and light filtered through tree canopies enriched the sense
of linear perspective. While preserving the historic rhythm of fences and tiled roofs, the
images conveyed continuity and calmness, reinforcing both clarity and restorative qualities.

For the stairs type, vine planting, sound-buffering trees, and water features—such
as cascades and channels along stone retaining walls—softened the rigid geometric form
of stairs. These elements introduced visual and auditory stimuli derived from vegetation
and water, creating a more immersive and dynamic atmosphere. Mid-landing spaces for
outlook and rest further highlighted the prospect-and-refuge qualities of biophilic design,
balancing anticipation and ecological richness.

The edge type was transformed through vertical greening, rain gardens, and patterned
paving, softening its closed boundary into a semi-open transitional space. Serving as a dis-
tinctive place where historical traces coexist with ecological renewal, the edge type offered
new emotional experiences by integrating heritage markers with environmental functions.

The node type emphasized symbolic and communal functions by integrating canopy
shading, communal seating, water channels, and permeable paving. The central plaza
evolved into a space of both cultural symbolism and biophilic coherence, where eco-
logical forms and water features were combined to highlight collective identity and
restorative capacity.

In summary, restorative experiences diverged between linear spaces (path/stairs)
and nodal spaces (edge/node). Linear spaces primarily strengthened individual cognitive
stability and bodily immersion, while nodal spaces reinforced emotional attachment and
communal identity. These results demonstrate that AI-based simulation not only translates
place identity into design cues but also explores how such cues interact to generate new
forms of restorative experience.

5.4. Expert Evaluation of Place-Identity-Based Biophilic Design

An expert evaluation was conducted to assess the generated alley images. Internal
consistency was examined using Cronbach’s α [41], and inter-rater agreement was tested
using the Intraclass Correlation Coefficient (ICC) based on a two-way random-effects model
with absolute agreement [42].

The results showed good internal consistency (Cronbach’s α = 0.83) and high inter-
rater reliability (ICC = 0.86), indicating satisfactory agreement among the eight experts.
These findings confirm that the expert assessments were statistically consistent and depend-
able. A summary of the expert evaluation results for place identity and biophilic design is
provided in Table 8.

Table 8. Summary of expert evaluation results.

Evaluation Items Path Stairs Edge Node Average

Cognitive place identity 4.12 ± 0.99 4.00 ± 0.53 3.75 ± 0.89 4.12 ± 0.99 4.06 ± 0.93

Emotional place identity 4.38 ± 0.92 3.98 ± 0.64 3.58 ± 0.74 4.05 ± 0.89 3.98 ± 0.86

Physical place identity 3.88 ± 0.46 4.12 ± 0.83 4.00 ± 1.07 4.38 ± 0.74 4.10 ± 0.80

Biophilic design fidelity 4.12 ± 0.99 3.75 ± 0.99 4.25 ± 0.89 3.98 ± 0.99 4.06 ± 0.84

Biophilic design
effectiveness 4.38 ± 0.74 4.25 ± 0.46 4.00 ± 0.93 4.25 ± 1.04 4.22 ± 0.79

AI applicability 4.06 ± 0.76 4.06 ± 0.76
Notes: Mean ± Standard deviation.
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Overall, LoRA+BDP images received consistently positive assessments, with most
items scoring above 4.0 on average. Particularly high ratings were observed for physical
place identity (4.10 ± 0.80) and biophilic design effectiveness (4.22 ± 0.79), indicating that
experts considered the outputs to be both materially authentic and ecologically enriched.

By type, path and node received the most favorable evaluations. These types effec-
tively integrated vegetation, daylight, and communal features, thereby reinforcing both
cognitive clarity and emotional bonding, while also highlighting symbolic meaning. The
stairs type was positively evaluated for physical realism and rhythmic immersion, with
mid-landing viewpoints and water features contributing to memorable spatial qualities.
However, its biophilic fidelity was rated comparatively lower, likely due to structural
constraints of stair spaces limiting design variability. This limitation, however, represents
a potential area for refinement through more sophisticated prompt design and model
improvement. In contrast, the edge type scored highest in biophilic fidelity (4.25 ± 0.89)
but lowest in emotional place identity (3.58 ± 0.74). Experts noted that the closed boundary
conditions tended to encourage overly dense application of biophilic elements, suggesting
the need for additional training on appropriate proportionality between spatial scale and
design attributes.

Across categories, emotional place identity received relatively lower scores (3.98 ± 0.86)
but still remained above average. Experts emphasized that the emotional dimension is
inherently the most challenging for AI to capture; nevertheless, the results demonstrated
meaningful representation and significant potential for future enhancement. Iterative
refinement of prompt design and model training was considered key to improving these
outcomes further.

Experts also underscored the practical applicability of LoRA+BDP results. The “AI
applicability” item was rated at 4.06 ± 0.76, suggesting that the generated images hold
stable utility beyond specific alley types. Beyond quantitative scores, experts highlighted
the usefulness of these images as visual negotiation tools in early-stage design exploration,
participatory workshops, and educational settings. Although not a substitute for detailed
design drawings, the outputs were recognized as valuable tools for stimulating creativity,
visualizing alternatives, and facilitating stakeholder communication.

6. Discussion

6.1. Reproducing Place Identity Through LoRA Training

The LoRA fine-tuning in this study showed that generative AI can reproduce the
cultural and spatial attributes that constitute the place identity of historic alleys. Un-
like prompt-only outputs, which tended to produce generic images lacking contextual
specificity, LoRA-based outputs consistently retained typological cues that reflect the
multi-layered characteristics of the urban fabric. This indicates that fine-tuning functions
as a methodological device capable of embedding local knowledge into the data-driven
generative process.

The LoRA-generated images accurately represented both the physical and symbolic
dimensions of place identity. Physical attributes—such as the rhythm of stone and brick
walls, stair textures, and boundary forms—were faithfully reproduced, while cognitive
and relational cues—such as transitional edges and communal landmarks—were also
expressed. This suggests that LoRA internalized not only surface visual patterns but also
the underlying structural logics sustaining each type. As a result, the model produced
outputs aligned not only with external resemblance but also with the cognitive and cultural
dimensions of place identity.

Quantitative metrics further supported these findings: lower LPIPS values and im-
proved FID scores indicated greater perceptual and statistical consistency with GT images.
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These outcomes are consistent with recent empirical studies reporting that context-aware
fine-tuning enhances perceptual realism and the retention of typological cues in architec-
tural or heritage imagery. For instance, LoRA-based adaptations have improved the cul-
tural specificity and visual fidelity of place-dependent subjects [28], while identity-oriented
generation studies show that tailoring models to local data reduces generic outputs and
strengthens contextual alignment [20].

Taken together, LoRA fine-tuning provides a robust methodological foundation for
adapting generative AI to urban-heritage contexts. By stably reproducing place-identity
cues, LoRA establishes the conditions necessary for integrating biophilic design prompts
and verifying applicability in design practice.

6.2. Integrating Biophilic Strategies Through Structured BDP

This study reconceptualized place identity not only as a set of physical features to
be preserved but as design cues translatable into biophilic attributes. The structured BDP
provided a systematic framework for embedding ecological qualities into alley typologies
while reinforcing their cultural and spatial identities.

Results showed distinct effects: path emphasized continuity and clarity through veg-
etation and light; stairs deepened immersion with vertical greening and water features;
edge transformed rigid boundaries into interpretive spaces with greenery and light gradi-
ents; and node highlighted symbolism and communal identity through green and water
elements. These findings demonstrate that linear spaces (path, stairs) primarily strengthen
individual clarity and immersion, while nodal spaces (edge, node) reinforce emotional
attachment and collective identity.

These typology-specific patterns are consistent with empirical findings in biophilic and
restorative urban design research. Previous studies have shown that vegetation, natural
lighting, and visual openness enhance orientation, attentional focus, and perceived safety
in linear environments such as streets and corridors [40,43,44]. In contrast, water features,
tree canopies, and small plazas have been empirically linked to greater social interaction,
emotional bonding, and collective memory formation at nodal urban spaces [45,46]. Fur-
thermore, research on material texture and rhythmic light–shadow variation indicates
that such sensory attributes foster perceptual coherence and restorative experiences by
mediating visual complexity and natural pattern recognition [15,47]. Collectively, these
empirical insights support the present study’s findings that biophilic attributes embedded
in different alley typologies can simultaneously reinforce cognitive clarity and affective
attachment within culturally significant environments.

Building upon these empirical implications, the proposed BDP framework extends
such evidence into a generative design context, offering a practical means to simulate and
evaluate biophilic interventions through AI. The methodological value of the BDP lies in
its modularity and adaptability. Prompts can simulate seasonal variation or emphasize
specific design variables, enabling generative AI to function not as a static visualization
tool but as an experimental platform for testing biophilic interventions under varying
contextual conditions.

6.3. Evaluating Reliability and Applicability of AI-Generated Images

In terms of effectiveness, consistent improvements in LPIPS and FID confirmed that
LoRA-based images enhanced both perceptual authenticity and statistical fidelity. Experts
also rated AI applicability positively (4.06 ± 0.76), suggesting that the proposed approach
can serve as a practical tool in early design exploration. Notably, LoRA+BDP images not
only reproduced historic alley features but also introduced biophilic attributes without
undermining cultural specificity. Path and node types excelled in cognitive clarity and
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communal symbolism, stairs in physical realism and immersive experience, and edge type
in biophilic fidelity. These results indicate that generative AI can strengthen historic and
cultural identity by enriching spatial variation and experiential depth.

Nevertheless, several limitations were observed. Experts highlighted the restricted
expression of emotional place identity, reflecting the inherent difficulty of reproducing
affective resonance, symbolic associations, and personal memories through static imagery.
Because emotional identity is closely tied to lived experience, future work should integrate
3D simulation and immersive technologies to better convey spatial presence. Furthermore,
the reliance of generative AI on training data and prompt design introduces risks of visual
oversimplification and cultural misrepresentation. If uncritically adopted as design output,
such results may distort both research and practice. To address these issues, four measures
are proposed:

(1) Expand multi-city and multicultural datasets to mitigate contextual bias.
(2) Present multiple alternative scenarios in parallel to avoid overreliance on

single outcomes.
(3) Incorporate expert and citizen feedback loops to critically validate AI-generated results.
(4) Ensure transparency in data sources and prompt design, enhancing trust and account-

ability in interpretation.

In sum, generative AI demonstrates clear potential as an exploratory tool for biophilic
alley design grounded in place identity, enabling typology-specific strategies. However,
its application requires contextual validation and critical interpretation, particularly to
overcome limitations in representing emotional and symbolic dimensions. Accordingly,
LoRA+BDP simulation should be viewed as a mediating platform that balances identity
preservation with restorative design interventions in urban regeneration, offering essential
insights for the responsible integration of AI into architectural practice.

7. Conclusions

7.1. Contributions and Novelty

This study contributes to both theoretical and practical domains at the intersection of
place identity, biophilic design, and generative AI.

Theoretically, three methodological innovations are proposed. First, LoRA fine-tuning
was shown to effectively reproduce typological cues of place identity, capturing not only
material realism but also symbolic resonance beyond mere visual similarity. Second, the
study proposed a structured BDP framework that translates conceptual design strategies
into modular prompt components, systematically embedding ecological attributes into AI
simulations. Third, by integrating quantitative similarity indices with expert evaluation, a
multi-layered verification framework was established, enhancing the reliability of genera-
tive outputs and offering a transferable methodology for future studies. Collectively, these
contributions position generative AI as a third pathway for urban regeneration—beyond
the dichotomy between physical preservation and modern intervention—by enabling a
simulated balance between identity conservation and restorative design.

Practically, the study demonstrates the potential of AI-generated alley images as
decision-support and participatory tools for design and planning. The framework provides
a visual and analytical basis for testing design alternatives in heritage-sensitive contexts,
helping practitioners communicate design intentions and evaluate ecological and cultural
trade-offs. The findings are applicable not only to Daegu’s historic alleys but also to similar
neighborhoods undergoing regeneration, where cultural heritage must coexist with eco-
logical enrichment. Typology-specific insights further reveal differentiated spatial values:
path enhances legibility and continuity, stairs support immersive sequential experiences,
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edge transforms rigid boundaries into ecologically enriched transitional spaces, and node
reinforces symbolism and communal identity.

Overall, this study presents a novel attempt to position generative AI as both a
methodological and practical platform that harmonizes cultural specificity with biophilic
strategies. By linking theoretical constructs with design experimentation, it establishes a
foundation for applying generative AI in heritage-sensitive urban regeneration and for
guiding future interdisciplinary approaches that connect artificial intelligence, ecological
design, and cultural heritage conservation.

7.2. Practical Implications for Urban Planning and Design

This study provides practical implications for urban planners, architects, and designers
seeking to integrate cultural heritage and ecological resilience in regeneration projects.
The proposed LoRA+BDP framework provides a structured workflow that allows rapid
generation of design alternatives prior to physical implementation, supporting visualization
of options that preserve historic identity while introducing biophilic attributes such as
vegetation, light, and water features.

First, AI-generated images can serve as decision-support tools in feasibility studies and
early-stage design reviews, allowing planners to assess spatial coherence, environmental
compatibility, and contextual continuity prior to detailed design.

Second, these visualizations facilitate participatory communication, helping cit-
izens and non-experts intuitively understand complex spatial ideas during work-
shops and consultations, thereby improving transparency and inclusiveness in the
decision-making process.

Finally, municipal authorities can employ the framework to support heritage-sensitive
policies, using visual evidence to evaluate ecological and cultural impacts and prioritize
sustainable interventions. Through these applications, generative AI can evolve from a
visualization tool into a platform for collaborative and evidence-based urban regeneration.

7.3. Limitations and Future Research Directions

This study was exploratory in nature, with several limitations. First, there were con-
straints in both the dataset and the evaluation scope. LoRA fine-tuning was conducted
using a limited dataset composed of Daegu’s alleys image, and expert evaluation was
based on a relatively small sample. These limitations inevitably reduced the diversity of
visual patterns and professional perspectives represented in the results, which may have
influenced the generalizability of the findings. Accordingly, the study should be regarded
as an exploratory experiment rather than a fully generalizable application. Nevertheless,
its primary contribution lies in demonstrating how generative AI can be structured to
integrate place identity and biophilic design within historic-alley contexts, thereby pro-
viding a methodological foundation for larger-scale research. Future work should expand
to multi-city datasets and involve broader, more diverse groups of experts to capture
cross-context variability.

Second, the broader application of AI-based approaches to other heritage contexts
presents additional challenges. Architectural heritage varies significantly across regions
in spatial typology, materiality, symbolism, and cultural meaning. Consequently, a model
fine-tuned on a specific urban or cultural dataset—such as Daegu’s historic alleys—may
not accurately represent sites shaped by different historical, climatic, or aesthetic conditions.
Such contextual dependency could lead to representational bias in generative outputs,
particularly in color, ornamentation, or symbolic interpretation. To ensure contextual
validity, future research should incorporate region-specific datasets, collaborative validation
with local experts, and comparative experiments across multiple heritage environments.
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These efforts would strengthen both the adaptability and reliability of AI-driven heritage-
design methodologies.

Third, this study primarily focused on visual fidelity and typological cues, while cog-
nitive and emotional dimensions of place identity were interpreted mainly through visual
representation. As experts noted, affective resonance and symbolic association remain
domains that are difficult for AI to replicate. Future studies should employ multi-modal
approaches—such as participant narratives, community-based feedback, and physiological
indicators—to complement and capture these intangible layers.

Fourth, although the structured BDP framework was effective in embedding ecological
attributes, the simulations were static and scenario-based. The absence of temporal or
interactive variation constrained the analysis of how users might experience environmental
changes over time. Future research should therefore integrate parametric variations—such
as seasonal transitions, diurnal lighting differences, and gradual transformations of vegeta-
tion and water features—to enhance both robustness and design-decision support.

Finally, the potential risks and ethical issues associated with generative AI must
remain a focus of continued attention. Dataset bias, intellectual property concerns over
generated images, and the possibility of cultural misrepresentation highlight the need
for interpretive safeguards. Establishing transparent protocols for data sourcing, prompt
design, and stakeholder participation will be essential to the responsible integration of AI
into heritage-sensitive design contexts.

Although the study was methodologically confined to image-based simulations rather
than physical implementations, it nonetheless yields valuable insights into the digital
transformation of urban design processes, particularly in the pre-assessment of design
outcomes and the anticipation of community responses. The directions proposed herein
can further advance both the methodological maturity of generative AI and its practical
applicability to urban regeneration.
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Appendix A

Table A1. LPIPS and FID results for each alley type and effect size.

Alley Type Condition LPIPS FID
Cohen’s d
(LPIPS)

Cohen’s d (FID)

Path
Prompt-only 0.55 ± 0.15 154.17 ± 8.5

1.3 3.1
Prompt+LoRA 0.36 ± 0.14 128.12 ± 7.4

Stairs
Prompt-only 0.72 ± 0.16 214.72 ± 9.6

2.3 3.1
Prompt+LoRA 0.36 ± 0.15 188.62 ± 8.9
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Table A1. Cont.

Alley Type Condition LPIPS FID
Cohen’s d
(LPIPS)

Cohen’s d (FID)

Edge
Prompt-only 0.65 ± 0.05 255.01 ± 10.2

3.4 12.6
Prompt+LoRA 0.29 ± 0.14 114.02 ± 8.1

Node
Prompt-only 0.76 ± 0.16 245.84 ± 9.8

2.2 5.9
Prompt+LoRA 0.43 ± 0.14 186.89 ± 8.5

Average
Prompt-only 0.67 ± 0.06 217.94 ± 9.5

2.3 (avg.) 6.2 (avg.)
Prompt+LoRA 0.36 ± 0.04 154.91 ± 8.2

Notes: Quantitative comparison of image similarity metrics (LPIPS and FID) between prompt-only and
prompt+LoRA conditions for each alley type. Values are expressed as mean ± SD. Both metrics showed large
effect sizes (Cohen’s d > 1 in all cases), indicating that LoRA fine-tuning significantly improved perceptual and
statistical similarity to ground-truth images.
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Abstract: The dehesa, as a socio-ecological system and cultural landscape, is a strategic
resource for environmental education, territorial sustainability, and the intergenerational
transmission of knowledge. This study analyzes the perception of primary school students
in Extremadura regarding this environment, using a mixed methodology that combines
statistical, semantic, and spatial analysis. The results show a generally positive assessment
of the dehesa heritage, although accompanied by a disconnect between this symbolic
assessment and direct experience of the territory, especially in urban contexts. It identifies
significant differences between students from rural and urban environments in terms
of their knowledge of trades, products, and dehesa spaces, as well as their preferred
activities in the dehesa. While rural students show greater interest in operational activities
and direct contact with the environment (such as feeding livestock and milking), urban
students lean toward sensory or symbolic experiences (such as consuming products or
occasional harvesting), reflecting different ways of connecting with the territory. Spatial
analysis reveals that more than 80% of schools are located less than 5 km from well-
preserved dehesa areas, which represents an opportunity to integrate these landscapes
into formal education. However, inequalities in access from special education centers
have been detected, posing challenges in terms of territorial and educational equity. This
study concludes that the dehesa should be recognized as an open classroom, capable of
fostering roots, ecological literacy, and cultural sustainability through contextualized and
territory-sensitive pedagogical approaches.

Keywords: dehesa; environmental education; heritage education; cultural landscape;
rural sustainability

1. Introduction

The dehesa—or montado in Portugal—is defined as a Mediterranean agro-silvo-pastoral
system resulting from a long process of anthropization of the sclerophyllous forest, char-
acterized by the scattered presence of species of the genus Quercus over grasslands and
rotational crops [1]. In the Iberian context, this model is also recognized as a cultural
landscape and as a complex socio-ecological system, as it integrates productive, ecological,
and symbolic-identity functions [2]. Its contemporary relevance lies in the provision of
ecosystem services, the conservation of Mediterranean biodiversity, and its contribution to
territorial resilience in the face of climate change, while sustaining rural economies and
identity values across approximately 3.5 million hectares between Spain and Portugal [3].

Land 2025, 14, 2111 https://doi.org/10.3390/land14112111
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Moreover, the dehesa aligns with the concept of cultural landscape proposed by the Eu-
ropean Landscape Convention (2000), as a symbolic and relational construction resulting
from the prolonged interaction between human communities and their environment [4].

Its ecological dimension is crucial to understanding its uniqueness. With its mo-
saic structure—grasslands, cleared woodlands, dryland crops, and extensive livestock
farming—the dehesa emerges as a resilient system adapted to poor soils and the seasonal-
ity and irregularity of Mediterranean rainfall. It is capable of co-producing agricultural,
forestry, and livestock goods under extensive and sustainable management practices that
maintain high levels of biodiversity, conserve soils, regulate the hydrological cycle, and con-
tribute to carbon sequestration; indeed, it covers around four million hectares in the Iberian
Peninsula [5,6]. This functioning has been possible thanks to a historical-environmental
evolution in which traditional ecological knowledge has harmonized resource exploitation
with the conservation of fundamental processes such as tree regeneration, soil fertility, and
water balance [7–9]. Within this convergence of knowledge and practices lies its condition
as a high-value biocultural landscape, where rural lifestyles, traditional crafts, and local
knowledge configure an intangible heritage of notable ethnobiological richness [10–12].

However, the dehesa is currently subject to pressures that threaten its sustainability.
The intensification of agricultural uses, the progressive abandonment of rural areas, land-
scape fragmentation, and the loss of profitability of traditional farms combine with the
cumulative effects of climate change, weakening both the ecological functionality and the
social structures that historically favored its resilience [13–16]. The globalization of agri-
food markets has reinforced trends toward intensive production models disconnected from
territorial logics, with impacts on cultural and economic homogenization in rural areas [17].
These transformations call for rethinking its management through approaches that recog-
nize the system’s multifunctionality, its associated cultural capital, and the opportunities
arising from its comprehensive valorization.

At this point, the legal-political framework provides elements of recognition and, at
the same time, limitations that must be considered. In Extremadura, Law 1/1986, of 2 May,
on the Dehesa, establishes its uniqueness and promotes its conservation, regeneration, and
valorization as natural and cultural heritage, although it emphasizes agronomic criteria
(minimum area and extensive livestock use) that do not always capture the socio-ecological
complexity of the dehesa [18]. In contrast, the Green Book of the Dehesa proposes an integra-
tive vision that conceives it as a rational and sustainable resource exploitation system based
on the coexistence of multiple uses and the predominance of Quercus species producing
acorns, introducing variables such as tree density and the ratio between wooded and un-
wooded areas to understand its spatial and functional diversity [19]. This tension between
normative definitions and more holistic ecosystem conceptualizations underscores the need
for place-sensitive policies that integrate production, conservation, and culture [20,21].

The intangible heritage associated with the dehesa—traditional ecological knowl-
edge, crafts, and cultural practices—has been explicitly recognized by the UNESCO
Convention (2003), which highlights intergenerational transmission as a condition for
territorial sustainability [22]. Research shows that such transmission is not only an essential
component of cultural heritage but also a key vector for sustainable resource management
and socio-ecological resilience [23–26]. When transmission is interrupted, communities’
capacity to manage territory and conserve biodiversity is weakened [24,27]; conversely, its
strengthening through support policies, education, and community participation increases
adaptation to challenges such as climate change [23]. Incorporating this knowledge trans-
mission into environmental governance frameworks and conservation strategies ensures
greater equity, cultural relevance, and effectiveness of actions [26], while contributing to
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transforming cultural capital into territorial capital: a set of identities, practices, and knowl-
edge that reinforce social cohesion, collective identity, and crisis response capacity [28–31].

Spatial inequalities typical of rural and peripheral territories, where the dehesa ex-
tends, justify the need to place spatial justice at the center of educational and territorial
agendas. Distance, settlement dispersion, and lack of infrastructure limit access to ed-
ucational and cultural resources. These deficits impact social cohesion and sustainable
development, requiring public policies that address territorial specificities, improve accessi-
bility, and promote equity [32–34]. In the educational sphere, equity is not limited to equal
access: it involves recognizing and integrating local knowledge and practices into curricula,
a condition that strengthens the cultural relevance of teaching in rural territories [35,36].
Hence, educational policies sensitive to place are recommended, with community partici-
pation in decision-making to ensure relevance and sustainability [37,38]. In regions such as
Extremadura, the dehesa can and should operate as a proximity resource that compensates
for the lower density of educational infrastructure and brings learning opportunities closer
to students.

Education for Sustainable Development (ESD) precisely promotes this logic of contex-
tualization. UNESCO (2014) advocates integrating local contexts into educational processes,
understanding that sustainability is learned through direct contact with territories and
their problems [39]. Evidence indicates that incorporating local and indigenous knowledge
into sustainability education fosters more meaningful learning, strengthens identity and
cultural relevance, and improves academic outcomes by connecting content with students’
realities [40–42]. Furthermore, territorial contextualization enhances community partici-
pation, real problem-solving, and the development of key competencies for sustainability,
such as critical thinking, collaboration, and transformative action [43,44]. All this gives the
dehesa a central role as an open classroom where environmental and heritage education
can be articulated in a situated and effective manner.

Nevertheless, recent research reveals a growing disconnection between younger gen-
erations and the rural environment due to increasing urbanization processes, so much so
that the perception of the landscape by children living in urban areas differs from that of
children living in rural areas [45]. Furthermore, Özdemir (2018) determined that learn-
ing verbal information through experience with visual data increased students’ levels of
perception and awareness [46]. Alongside this, it is worth noting that children are aware
of environmental problems evident in the places where they live and of possible future
issues. They show clear environmental awareness [47]. In Primary Education, limited
knowledge of the ecosystem is observed, with greater deficiencies in cultural and historical
dimensions [48–50]. This situation is aggravated by the scarce presence of the dehesa in
curricula and the lack of didactic proposals that integrate cultural and natural components
in a transversal and meaningful way [51]. Although heritage education appears as a curric-
ular axis, an excessively material and monumental orientation persists, relegating cultural
landscapes and intangible knowledge linked to everyday life [52]. The result is a missed
opportunity to develop critical, inclusive, and sustainability-oriented heritage education,
as required by international ESD frameworks [39].

Incorporating the dehesa into Primary Education processes should not be interpreted
as a mere expansion of content but as an opportunity to rethink methodologies, approaches,
and objectives from territorial, ecological, and cultural perspectives. Specialized literature
emphasizes that situated learning, based on direct experience and student participation, fa-
vors the development of competencies such as critical thinking, empathy, collaboration, and
transformative action capacity [53]. In practice, this translates into proposals such as sensi-
tive cartographies, school biodiversity laboratories, interviews with elders, and field trips,
which promote interdisciplinary learning, a critical view of the environment, the identifica-
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tion of local problems, and the formulation of creative and contextualized solutions [54–56].
This experiential pedagogy—learning in, from, and with the territory—activates cognitive,
emotional, and social processes that are difficult to reproduce in conventional classrooms
and promotes inclusion, equity, and engaged citizenship [57–61].

Collaboration between schools, universities, and local actors—livestock farmers, arti-
sans, cultural associations, environmental technicians—reinforces this orientation through
participatory governance schemes that enrich educational processes, generate territorial
synergies, and strengthen the social fabric. Immersive experiences, service-learning, and
inter-institutional projects have proven effective in promoting meaningful learning and
real commitments to sustainability, while favoring intergenerational knowledge transmis-
sion and the revaluation of crafts and practices [62–64]. In parallel, responsible tourism
modalities—agrotourism, ecotourism, and educational tourism—help diversify the lo-
cal economy, generate employment, strengthen the social fabric, and revalue heritage
by facilitating direct interaction with the landscape and participation in traditional ac-
tivities under sustainable management criteria [65,66]. In this framework, education
and tourism act as complementary levers for sustainable rural development, provided
they are designed with respect for ecosystem rhythms and capacities and with informed
community participation [67–69].

On these bases, theoretical approaches to cultural landscape and cultural capital pro-
vide fertile analytical frameworks for understanding the dehesa and guiding educational
interventions. The cultural landscape approach allows conceiving the dehesa as a symbolic
and relational construction, an interweaving of materialities, practices, and meanings that
are historically co-produced [70,71]. Bourdieu’s (1997) theory of cultural capital helps
interpret the knowledge, skills, and dispositions linked to dehesa crafts as symbolic capital
that can be mobilized to generate social recognition, collective self-esteem, and economic
opportunities [72]. Integrating these frameworks into curriculum design and educational
actions means recognizing and legitimizing local knowledge as a first-order pedagogi-
cal resource, in line with ESD recommendations and the need to strengthen community
resilience [73,74].

Consistent with the above, studying the dehesa in Primary Education is justified for
ecological, cultural, pedagogical, and territorial reasons. Ecologically, it offers the possibility
of understanding the complexity of socio-ecological systems and the interdependence
between society and nature, as well as experimenting with observation, analysis, and
environmental care practices that translate into learning about biodiversity, soils, and
the water cycle [5–9]. Culturally, it activates processes of symbolic appropriation of the
territory and strengthening of the sense of belonging, essential for building resilient local
identities, and enables the transmission and updating of traditional knowledge and crafts
(transhumance, acorn collection, artisanal cheese-making, extensive livestock management),
with impacts on collective self-esteem and continuity of intangible heritage [6,22,75,76].
Pedagogically, it articulates a critical and situated heritage education that aligns curricular
content with students’ experience, improves motivation, and facilitates the development
of sustainability competencies [44]. Finally, territorially, it contributes to spatial justice by
bringing high-quality educational resources closer to rural contexts, mitigating inequalities
in access and relevance [32,34].

It should be acknowledged that rural youth today face a double process of disen-
gagement: on the one hand, limited job opportunities and social mobility in their home
territories; on the other, the symbolic devaluation of the rural environment, often perceived
as a space without a future [77]. This disconnection translates into a loss of cultural capital
linked to the dehesa and, consequently, a reduction in communities’ adaptive capacity.
The response requires integrated, interdisciplinary, and territorially adapted approaches

126



Land 2025, 14, 2111

that recognize the system’s multifunctionality and its value as a strategic resource for
sustainable rural development [78–80]. In this horizon, the intersection between education,
heritage, and territorial planning—supported by participatory governance, social innova-
tion, and multi-actor alliances—emerges as a promising path to ensure the continuity of
the dehesa as a resilient socio-ecological system and shared cultural legacy [81,82].

From this applied orientation, the present study focuses on childhood as a key
agent for rearticulating links between territory and community. Direct contact of stu-
dents with the dehesa and its traditional practices—visits to livestock farms, dairies, arti-
sanal workshops—favors the revaluation of TEK, the strengthening of local identity, and
the intergenerational transmission of knowledge, while promoting a critical, empathetic,
and committed citizenship in the face of sustainability challenges [6,75,83]. Integrating
these learnings into coherent curricular proposals—from classroom projects to didactic
itineraries—implies recognizing that the dehesa is not only a productive ecosystem but a
complex socio-ecological construction in which ecological, economic, cultural, and symbolic
dimensions converge [10–12,70–72].

The continuity of this discourse therefore demands a dual movement: on the one
hand, ensuring public policies and regulatory frameworks that recognize and support the
diversity of dehesa configurations and management practices, incorporating ecosystemic
and cultural criteria alongside agronomic ones [20,21]; on the other, deploying situated
educational practices that integrate local heritage into the curriculum, reduce territorial
gaps, and promote school-community-university alliances, as well as educational tourism
and agrotourism modalities compatible with carrying capacity and heritage safeguard-
ing [32–38]. Only in this way can the dehesa continue to offer a privileged environment
for integral learning, value acquisition, and the construction of life projects linked to the
territory, in line with sustainability and territorial cohesion agendas [73,74].

To contribute to this agenda, this study presented here is structured around a series
of objectives and empirical contrasts that take as their starting point the perceptions and
knowledge of Primary Education students about the dehesa. Specifically, the following
objectives are proposed: (i) to explore the degree of knowledge and perception that students
have about the dehesa; (ii) to identify the heritage elements that are most attractive to them;
(iii) to analyze differences in heritage valuation according to variables such as place of
residence or frequency of visits to the natural environment; (iv) to determine the activities
preferred by students to carry out in the dehesa; and (v) to locate educational centers close
to well-preserved dehesa areas, in order to promote their use as educational spaces. These
objectives derive from the premise that the dehesa, as a cultural landscape, constitutes a
strategic educational resource to align heritage and environmental education with territorial
planning in a sustainability key [8,10,11,42,44].

Based on this justification and the reviewed literature, the following starting hypothe-
ses are formulated: (H1) Primary Education students have limited knowledge about the
dehesa, especially regarding its cultural components, such as traditional crafts, tree species,
and derived products; (H2) their perception tends to focus on natural values and biodiver-
sity, while cultural aspects go relatively unnoticed; (H3) there is a greater appreciation of
natural, landscape, and gastronomic resources compared to elements of intangible heritage;
(H4) urban or rural origin does not significantly influence heritage valuation, although it
does condition the frequency of visits and contact with the environment; and (H5) place
of residence modulates the activities that are most attractive to students, which can guide
the design of more contextualized educational proposals. These hypotheses guide the
empirical analysis and, in turn, aim to provide evidence for the design of policies and
educational practices that strengthen the link between childhood, territory, and heritage, an
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essential condition to guarantee the continuity of the dehesa as a resilient socio-ecological
system and as a shared cultural legacy [72–74].

2. Materials and Methods

2.1. The Study Area

The region selected for this research is Extremadura, an autonomous community
located in southwestern Spain, comprising the provinces of Cáceres and Badajoz. With
an area of 41,634 km2, it is one of the largest regions in the country, although also one
of the least populated. According to official data from the National Institute of Statis-
tics, in January 2025 the total population was 1,052,998, of which 108,250 were under
12 years of age, representing approximately 10.3% of the total population [84]. These stu-
dents are distributed among 572 nursery and primary schools, in addition to 18 special
education centers [85].

In the field of education, during the 2024–2025 school year, Extremadura had a total
of 1047 non-university educational centers, distributed among early childhood education,
primary education, secondary education, high school, vocational training, and special edu-
cation 1. In terms of school enrollment, there were 22,940 students enrolled in the first and
second cycles of early childhood education, in addition to 55,888 students in primary educa-
tion and 779 in special education. In addition, 47,312 students were enrolled in compulsory
secondary education (ESO), 15,204 were enrolled in upper secondary education, and
17,890 were enrolled in vocational training courses, both intermediate and advanced [85].

Furthermore, more than 80% of Extremadura’s students attend public schools, placing
the region among the autonomous communities with the highest proportion of public
education in Spain. This characteristic reflects the strong influence of the public education
system in the region, especially in rural and sparsely populated areas, where the network
of subsidized and private schools is more limited.

In addition, the area of dehesa landscapes in this autonomous community covers more
than 1,450,000 hectares. This makes it one of the areas with the highest representation of
this agrosystem [75] in the Iberian context and makes it an ideal setting for implementing
specific policies to enhance its value (Figure 1). In addition, it is necessary to highlight their
good ecological condition, possibly due to the low demographic pressure they experience.
To understand this, it is necessary to consider that the region has a population density of
barely 25 inhabitants per km2. This figure is even lower in the dehesa areas, where the
dispersion of the population and rurality are particularly pronounced.

Beyond its productive function, the dehesa is also a space steeped in cultural and
heritage values. A significant percentage of Extremadura’s dehesas are located within
protected areas, such as the Natura 2000 Network, natural parks, and biosphere reserves,
which reinforces their role in biodiversity conservation and ecosystem services [86]. They
also preserve material elements such as livestock trails, farmhouses, huts, dry stone walls,
fountains, and hermitages, many of which are protected or listed as immovable cultural
heritage. Unfortunately, however, many others are abandoned and almost in ruins. In
addition, there are monumental sites of great historical value, such as Trujillo, and natural
areas of international importance, such as Monfragüe and Villuercas-Ibores-Jara. Likewise,
the associated intangible heritage—traditional crafts, transhumance, knowledge linked to
land management—constitutes a living legacy, although one that is increasingly fragile due
to the lack of generational renewal [77,83]. In this sense, rural tourism, hunting tourism [87],
and agrotourism [82], together with initiatives to enhance heritage, are emerging as ways
to diversify the economy and strengthen territorial roots. Although their demographic
impact is still limited, these activities contribute to revaluing the rural environment and
strengthening the link between the population and the territory [88,89].
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Figure 1. Study area.

Therefore, the integration of heritage education and the promotion of sustainable
tourism experiences are key strategies for ensuring the active conservation of the dehesa and
addressing the demographic challenges that threaten its continuity as a cultural landscape
and way of life.

2.2. Data and Processing

The data were obtained through a survey conducted among third-cycle primary
education students during May and June 2025, as detailed in the survey technical data
sheet (Table 1).

129



Land 2025, 14, 2111

Table 1. Survey technical data sheet.

Study title: Image of the dehesa among third-cycle primary
education students

General objective:
To ascertain the image of the dehesa among third-cycle primary
school, as well as their preferences in relation to different
activities that take place in this landscape students.

Geographical scope: Area where this study was conducted: Extremadura

Study population: 55,888 (primary school students)

Sample size: 233 people

Type of sampling: Intentional and convenience

Margin of error and
confidence level: ±3.5% for a 95% confidence level

Data collection technique: Face-to-face survey

Method of application: CAPI (Computer-Assisted Personal Interviewing)

Average interview duration: 15–20 min

Fieldwork period: May and June 2025

Ethical Considerations:
The survey, conducted within the framework of the research project “Dehesa Heritage: A
Comparison Between Primary School Students in Rural and Urban Areas”, received approval
from the Ethics Committee of the University of Extremadura on 12 May 2025. Given that the
participants were minors, explicit authorization was also obtained from the principals of the
participating schools, as well as informed consent from the students’ parents or legal guardians.

The survey consists of 11 items, 10 closed-ended and 1 open-ended, designed to
capture different dimensions of students’ relationship with the dehesa as a cultural
landscape (Table 2).

Table 2. Survey questions.

Questions Hypotheses Objectives

Q1. Do you usually go to the countryside?
H4: Urban or rural origin does not significantly
influence heritage valuation, although it does
condition the frequency of visits and contact with
the environment.

(iii) Analyze differences in heritage valuation
according to variables such as place of residence or
frequency of visits to the natural environment.

Q2. Do you usually have contact with farm animals
other than pets: pigs, cows, sheep. . .?
Q3. Do you like being in nature?
Q4. Who do you usually go to the countryside with?
Q5. Do you live in a village or a city?

Q6. What traditional trades do you know? H1: Limited knowledge about the dehesa, especially
regarding its cultural components (traditional crafts,
tree species, derived products).

(i) Explore the degree of knowledge and perception
that students have about the dehesa.

Q7. What products do the dehesa provide?
Q8. What vegetation is typical of the dehesa?

Q9. How much do you like it?

a. Dehesa with oak trees and a pond
b. Shearer
c. Pigs in the montanera
d. Shepherd
e. Traditional shepherd’s huts
f. Beekeeper
g. Production of traditional products (cheeses,

sausages, etc.)
h. Cork extractor
i. Pigsties/pens
j. Charcoal burner

H2: Perception tends to focus on natural values and
biodiversity; cultural aspects go relatively unnoticed.
H3: Greater appreciation of natural, landscape, and
gastronomic resources compared to elements of
intangible heritage.

(ii) Identify the heritage elements that are most
attractive to students.

Q10. Write down the first three words that
you associate with the dehesa.

Related to H2 and H3: Predominance of natural
terms over cultural ones. (i) Explore perceptions about the dehesa.

Q11. Which of the following activities would
you prefer?

H5: Place of residence modulates the activities that
are most attractive to students.

(iv) Determine the activities preferred by students in
the dehesa.

The first group of questions (1–5) explores the degree of interaction with rural en-
vironments and the place of residence, whether urban or rural. These variables provide
indicators of exposure to nature, frequency of visits to the countryside, and social context,
such as whether visits occur alone or accompanied by family or peers. Understanding
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these aspects is essential for interpreting how direct contact with natural settings influences
heritage perception and environmental attitudes. The second group (Questions 6–8) focuses
on cultural knowledge of the dehesa, addressing recognition of traditional trades, charac-
teristic products, and typical vegetation. These items are critical for assessing awareness of
tangible heritage and for determining whether cultural dimensions—often less visible than
ecological ones—are integrated into students’ conceptual frameworks. Identifying gaps
in this knowledge is fundamental for designing educational interventions that reinforce
cultural heritage awareness.

Question 9 introduces a perceptual dimension through AI-generated images depicting
natural and cultural elements of the dehesa, allowing the evaluation of attractiveness and
preference for specific resources. Question 11 complements this by identifying activities
students would most like to engage in within the dehesa, providing insights for the
development of contextualized educational proposals aligned with students’ interests and
territorial realities.

The open-ended question (Question 10) captures spontaneous associations with the
dehesa, offering qualitative data on mental representations and symbolic interpretations.
This item is particularly relevant for detecting implicit values and emotional connections
that structured questions may not reveal. Additionally, this study includes the iden-
tification of educational centers located near well-preserved dehesa areas, supporting
the integration of cultural landscapes into formal education and reinforcing the link be-
tween heritage, territory, and sustainability. The complete questionnaire is available in the
Supplementary Material.

The responses were used to create a database that underwent two types of process-
ing. On the one hand, statistical analysis was used, and on the other, semantic analysis
was applied.

The database generated has been subjected to a basic statistical analysis, but one
that is highly relevant to achieving the objectives proposed in this research. It focuses on
the joint analysis of frequency distribution tables, contingency tables, the chi-square test,
and Cramer’s V coefficient. Despite its simplicity, it constitutes a robust methodological
strategy for exploring and quantifying relationships between categorical variables, widely
used in disciplines such as epidemiology, psychology, sociology, and behavioral sciences.
This approach allows not only the identification of patterns of association but also the
evaluation of their statistical significance and intensity, providing a solid empirical basis
for the interpretation of complex phenomena.

Frequency distribution tables are the starting point for organizing and visualizing
categorical data, facilitating the identification of trends, asymmetries, and possible biases
in the distribution of categories [90]. When the analytical objective is oriented toward
exploring relationships between two qualitative variables, contingency tables are used,
which allow us to observe the joint frequency of occurrence of the categories and detect
possible structural dependencies between them [91,92].

The chi-square test of independence is applied to these tables, which contrasts the ob-
served frequencies with those expected under the null hypothesis of independence between
variables. The resulting statistics allow us to determine whether the observed association
is statistically significant, that is, whether it is unlikely to have occurred by chance [93].
However, this contrast does not provide information on the magnitude of the effect, which
limits its interpretive capacity in practical terms. It is therefore essential to consider that
the validity of the chi-square test depends on certain assumptions, such as the sample
size and the magnitude of the expected frequencies in each cell [94]. To overcome this
limitation, Cramer’s V coefficient is incorporated, a normalized measure of association that
quantifies the strength of the relationship between categorical variables. This coefficient is
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especially useful in non-square contingency tables or tables larger than 2 × 2, and its value
ranges from 0 (no association) to 1 (perfect association), which facilitates its comparative
interpretation [95].

Taken together, this integrated methodological approach not only allows us to detect
the existence of associations between categorical variables, but also to estimate their empir-
ical relevance and understand the underlying structure of the data. Its rigorous application
is essential to ensure the internal validity of studies and to support solid inferences in
quantitative research of an explanatory or exploratory nature.

The present analysis is complemented by the application of computer-assisted quali-
tative data analysis (CAQDAS) techniques, which allow for the systematic, rigorous, and
traceable management of unstructured data—such as texts, interview transcripts, images,
audio and video files—in the context of scientific research. This methodological approach
is based on the segmentation of the corpus into units of meaning, the analytical coding of
relevant fragments, and the construction of conceptual networks that enable the identifica-
tion of patterns, semantic relationships, and emerging categories. This study used Atlas.ti
v.25 software, a specialized tool that offers advanced features for code management, analyt-
ical memo creation, co-occurrence visualization, and conceptual map generation. These
capabilities not only optimize the organization of qualitative material but also reinforce
the transparency of the analytical process by allowing for the traceability of interpretive
decisions and the replicability of the procedure [96].

Specifically, semantic analyses based on word frequencies were carried out to identify
the terms most frequently repeated by students. In this process, empty terms that are too
general or do not provide any excluded information (much, quite, no, be, aspect, etc.).
Concepts that refer to the same reality (tree and grove; flora and have also been unified
vegetation; livestock farmer and livestock farming; tranquility and tranquil, etc.), choosing
the word that is repeated the most times. After this selection process, a total of 610 terms
were recognized. Finally, this analysis has made it possible to synthesize and project the
students’ perceptions in an illustrative way using word clouds. To do this were, terms
repeated more than 10 times considered.

About spatial analysis, the geographical location of the educational centers, as well as
information on the distribution and conservation status of the dehesas in the autonomous
community of Extremadura, was obtained from the Extremadura Territorial Information
System (SITEX). This platform, managed by the Regional Government of Extremadura,
provides geospatial data under a Creative Commons Attribution 4.0 International (CC-BY
4.0) license, which guarantees free access, reuse, and scientific traceability [97].

Based on these layers of georeferenced information, the minimum distance between
each educational center and the dehesas classified as best preserved has been calculated.
To do this, ArcGIS version 10.8 software was used, employing spatial analysis tools that
allow proximity relationships between vector entities to be determined. This procedure has
made it possible to generate a key quantitative variable for this study, which serves as an
indicator of the potential accessibility of schools to the dehesa do environment in optimal
conservation conditions.

2.3. Workflow

This research is structured around six distinct phases, ranging from a review of the
literature to a presentation of the main conclusions of this study (Figure 2).
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Figure 2. Workflow.

The first phase corresponds to the introduction, conceived as the space for theoretical
foundation and delimitation of the object of study. At this stage, a systematic and critical
review of the specialized literature is carried out, aimed at identifying gaps in knowledge,
conceptual tensions, and relevant methodological approaches. Based on this analysis, the
research problem is formulated with analytical precision, and the general and specific
objectives are defined, which serve as the backbone of the methodological design and
empirical scope of this study.

The second phase focuses on the description of the methodology and design of
this study, where the epistemological position is made explicit and the most appropri-
ate methodological strategies (quantitative, qualitative, or mixed) are selected. This section
details the data collection instruments, sampling criteria, units of analysis, and valida-
tion procedures. Specific techniques are incorporated, such as the design of structured
surveys, the development of protocols for qualitative analysis, and the application of geo-
graphic information systems (GIS), which allow for an accurate spatial representation of
the phenomena observed.

The third phase, corresponding to data collection and analysis, constitutes the em-
pirical core of the research process. It includes the implementation of field instruments
(surveys and participant observation), the statistical processing of quantitative data, and
the thematic coding of qualitative information.

The results section presents the findings in a systematic, objective manner, without
interpretation. This section will include thematic maps, comparative analyses between
population subgroups, and descriptions of territorial patterns.

The discussion constitutes the space for critical interpretation, where the results are
contextualized in relation to the theoretical framework, contrasted with previous studies,
and theoretical, methodological, and practical implications are derived. Likewise, the
limitations of this study are identified, and its original contributions are highlighted.
In applied research, this section may include proposals for intervention or territorial
management strategies.

Finally, the conclusion summarizes the main findings, evaluates the degree to which
the objectives have been met, and proposes future lines of research. This phase closes
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the research cycle, highlighting this study’s contribution to the advancement of scientific
knowledge and its applicability in real and complex contexts.

3. Results

3.1. Involvement with the Field and the Rural World

The results obtained through the questionnaire reveal a complex and nuanced reality:
the relationship between students and the rural and natural environment is neither ho-
mogeneous nor linear, but is constructed from multiple interacting factors—geographical,
cultural, emotional, and educational. From both a quantitative and qualitative perspective,
the data reveal patterns of behavior and perception that, while showing a frequent presence
in natural environments, also hint at a certain disconnect with the dynamics of the rural
world (Table 3).

Table 3. Main characteristics of respondents and their relationship with the countryside.

Question
Frequency Percentage

No Yes No Yes

1. Do you usually go to the countryside? 89 144 38.2 61.8
2. Do you usually have contact with farm animals
other than pets: pigs, cows, sheep. . .? 134 99 57.5 42.5

3. Do you like being in nature?
Very much 107 45.9

Quite 77 33.0
Somewhat 40 17.25
Very little 7 3.0

None 2 0.9
4. Who do you usually go to the countryside with?

With friends 25 10.7
With school or on field trips 4 1.7

With my family 187 80.3
I don’t usually go to the countryside 17 7.3%

5. Do you live in a village or a city?
Village 134 57.5%

City 99 42.5

A first reading reveals that 61.8% of students regularly visit the countryside. This
figure suggests good accessibility to the natural environment and a certain continuity in
contact with it, due to geographical proximity and established family habits. However,
when we look more closely at the quality of this experience, the picture becomes more
nuanced: only 42.5% say they have contact with farm animals such as cows, pigs, or sheep.
This data points to a more superficial experience of the countryside, focused on walking or
enjoying the scenery, but far removed from the productive and cultural processes that have
historically defined life in rural areas.

In emotional terms, the relationship with nature is stronger. Almost 79% of students
say they are “very much” or “quite” like being in nature, which constitutes an impor-
tant emotional basis on which to build meaningful educational proposals. This affinity,
however, is not universal: a small but significant 3.9% express little or no interest in the
natural environment. This indifference could be related to a lack of previous experiences,
the urbanization of lifestyles, or the absence of cultural references that value the rural
environment as a space for learning and belonging.

The context in which visits to the countryside take place also offers valuable insights.
Most students (80.3%) visit the countryside accompanied by their families, while only
10.7% do so with friends and a mere 1.7% as part of school activities. This data reinforces
the role of the family environment as the main mediator in the relationship with nature, but
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it also highlights a structural deficiency: the lack of trips to the rural environment in formal
educational programming. Schools, as socializing institutions, have not yet systematically
integrated the territory as a pedagogical resource, which represents a strategic opportunity
for the development of active methodologies such as experiential learning, fieldwork, and
heritage education, as well as for educational tourism experiences.

Finally, the place of residence of the students—57.5% in villages and 42.5% in
cities—introduces a contextual variable that helps to understand part of the results. Al-
though one might expect that living in a rural environment would foster a closer relation-
ship with nature, the data show that geographical rurality does not guarantee experiential
or symbolic rurality. In other words, living in a village does not necessarily imply being
connected to its practices, values, or landscapes.

Overall, the results paint a picture of a frequent but functionally weak relationship
with the rural environment. Students are physically present in the countryside, but they do
not always experience it in an emotional, transformative, or critical way. This finding invites
us to rethink the role of territory in teaching and learning processes. It is not just a matter
of taking students to the countryside, but of helping them to see, feel, understand, and
appreciate what happens there. To this end, it is necessary to design educational strategies
that integrate ecological knowledge, rural issues, rural memory, and sustainability as
the backbone of the curriculum, promoting an emotional and cultural appropriation of
the environment that contributes to forming citizens who are more aware, sensitive, and
committed to their territory.

Statistical analysis reveals differences in the relationship with the rural environment
between people living in urban and rural contexts. In line with this, the results obtained
allow us to identify different patterns that reflect not only physical access to the natural
environment, but also the ways in which it is experienced, valued, and shared by different
population groups (Table 4).

Table 4. Main characteristics of respondents and their relationship with the countryside according to
place of residence.

Q1. Do you normally go to the countryside?

No Yes Chi Cramer’s V
City 44.8 55.2

0.016 0.016Village 29.3 70.7
Q2. Do you usually have contact with farm animals?

No Yes Chi Cramer’s V
City 68.7% 31.3

0.000 0.26Village 42.4 57.6
Q3. Do you like being in nature?

Very much Quite Somewhat Not very Not at all Chi Cramer’s V
City 48.5 30.6 17.9 1.5 1.5

0.286 0.15Village 42.4 36.4 16.2 5.1 0.0
Q4. Who do you usually go to the countryside with?

With friends With school With my
family

I don’t usually go to the
countryside Chi V de Cramer

City 36.0 100.0 58.8 64.7
0.042 0.19Village 64.0 0.0 41.2 35.3

First, it was observed that the frequency with which people visit the countryside
varies significantly depending on their place of residence. Seventy-seven percent of rural
residents said they go to the countryside regularly, compared to 55.2% of urban residents.
Although this difference was statistically significant, χ2 = 0.016, the effect size was very low
(Cramer’s V = 0.016), suggesting a weak association between the two variables.
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In relation to direct contact with farm animals, the data revealed a more pronounced
difference. Fifty-seven-point six percent of rural residents reported having regular contact
with animals, compared to 31.3% of urban residents. This difference was highly significant,
χ2 = 0.000, and had a moderate effect size (Cramer’s V = 0.26), indicating a substantial
relationship between the residential environment and interaction with rural wildlife.

Regarding personal preferences for nature, both groups showed a positive assessment,
although with nuances. Forty-eight-point five percent of respondents in urban schools said
they “very much” like being in nature, compared to 42.4% of rural respondents. The latter,
however, showed a more balanced distribution between the categories “very much” and
“quite a lot.” The difference was statistically significant, χ2 = 0.286, although with a low
effect size (Cramer’s V = 0.15), suggesting that, while there are differences in the intensity
of enjoyment, appreciation for nature is a widely shared value.

Finally, when analyzing who participants usually go to the countryside with, relevant
differences were identified in the social dynamics associated with this activity. Rural
residents tend to go more with friends (64%), while urban residents do so more frequently
with family (58.8%) and, notably, with school (100%). This difference was significant,
χ2 = 0.042, and had a low-moderate effect size (Cramer’s V = 0.19), suggesting that the
context of residence influences the forms of socialization linked to the natural environment.

Taken together, these results emphasize that the residential environment conditions
not only access the natural environment, but also the way in which it is experienced, valued,
and shared. The differences observed, although subtle in some cases, offer important clues
for understanding contemporary relationships with nature and can inform educational,
environmental, and territorial policies aimed at strengthening the link with the rural
environment from an inclusive and contextualized perspective.

3.2. Concept of the Dehesa
3.2.1. Traditional Trades

A descriptive analysis was carried out of the declared knowledge of various traditional
trades in the rural environment, with the aim of exploring possible differences between
people living in urban and rural contexts. This exploration is part of a broader interest in un-
derstanding how knowledge about the working heritage linked to the natural environment
is preserved, transmitted, and transformed depending on the living environment (Table 5).

Table 5. Traditional trades associated with the dehesa.

Total City Village

n % n % n %

Q6a. Shepherd 219 94.0 125 57.1 94 42.9
Q6b. Beekeeper 127 54.5 77 60.6 50 39.4
Q6c. Shearer 144 61.8 81 56.3 63 43.8
Q6d. Carbonero 87 37.3 53 60.9 34 39.1
Q6e. Cork extractor 104 44.6 71 68.3 33 31.7
Q6f. Fisherman 2 0.9 1 50.0 1 50.0
Q6g. Farmer 21 9.0 9 42.9 12 57.1
Q6h. Livestock farmer 27 11.6 9 33.3 18 66.7
Q6i. Farmer 1 0.4 0 0.0 1 100.0
Q6j. Hunter 3 1.3 3 100.0 0 0.0
Q6k. I don’t know 6 2.6 4 66.7 2 33.3

The results show that the profession of shepherd is by far the most widely recognized
by the sample, with 94.0% of mentions. This high frequency suggests that shepherding
maintains a strong symbolic and cultural presence, possibly due to its representation in
educational, cultural, and tourist media. The distribution between urban (57.1%) and
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rural (42.9%) residents is relatively balanced, indicating that this knowledge transcends the
immediate geographical context and is part of the collective imagination.

Other occupations also enjoy high levels of recognition, such as shearer (61.8%),
beekeeper (54.5%), and cork harvester (44.6%). In these cases, although most mentions
come from urban dwellers, the difference is not extreme, suggesting a certain cultural
dissemination of these trades, possibly through school programs, environmental education
activities, or initiatives to promote rural heritage. The case of beekeeping is particularly
interesting, as 60.6% of those who mention it live in cities, which could reflect a growing
interest in urban beekeeping or its role in environmental sustainability, given the increasing
visibility of bees in contemporary ecological discourse.

In contrast, some occupations show a clear association with rural areas. 66.7% of those
who mention livestock farming as a known occupation live in villages, compared to 33.3%
in cities. Similarly, farming is more widely recognized by people in rural areas (57.1%)
than in urban areas (42.9%). These data suggest that, although these occupations remain
fundamental to the rural economy and culture, their visibility in urban contexts is more
limited, which could be related to processes of territorial disconnection and the loss of
traditional productive references in cities.

Other occupations, such as charcoal burner (37.3%) or cork harvester (44.6%), although
less well known in absolute terms, maintain a relatively balanced distribution between the
two groups. This could be interpreted as an indication that, although their active practice
has declined, their presence in the collective memory is maintained thanks to their heritage
value or their inclusion in historical and cultural narratives.

The least associated occupations were fisherman (0.9%), farmer (0.4%), and hunter (1.3%),
with very low frequencies and unrepresentative distributions. It should be noted that hunters
were mentioned exclusively by urban respondents, while farmers were only recognized by
one rural respondent. Although these data do not allow for firm conclusions due to the low
number of cases, they do invite reflection on the invisibility of certain occupations or activities
in contemporary discourse, as well as on the possible stigmas or transformations associated
with them.

Finally, a small percentage of participants (2.6%) stated that they did not know any
of the occupations listed. This response, although a minority, can be interpreted as an
indicator of cultural disconnection from the rural world, especially considering that most
of the occupations mentioned have historically been fundamental to life in the countryside.

Overall, the results show that knowledge of traditional rural occupations is not dis-
tributed evenly among the population, and that the place of residence influences familiarity
with certain professions. While some trades maintain a strong symbolic presence in both
contexts, others seem to be more rooted in direct experience of the rural environment. These
findings reinforce the need to promote educational and cultural strategies that reconnect
the urban population with rural knowledge, not only as a way of preserving intangible
heritage, but also as a means of fostering a deeper and more respectful understanding of
the territory and its knowledge.

3.2.2. Products of Dehesa Landscapes

A descriptive analysis of declared knowledge about rural products was carried out,
with the aim of identifying differential patterns between people living in urban and rural
contexts. This distribution suggests that, although knowledge about rural products is
present in both contexts, their nature and depth may vary depending on the life experience
and everyday environment of the participants (Table 6).
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Table 6. Products associated with the dehesa landscapes.

Total City Village

n % n % n %

Q7a. Iberian pork 150 64.4 83 55.3 67 44.7
Q7b. Beef 101 43.3 48 47.5 53 52.5
Q7c. Sheep 101 43.3 48 47.5 53 52.5
Q7d. Goat 101 43.3 48 47.5 53 52.5
Q7e. Firewood and charcoal 92 39.5 43 46.7 49 53.3
Q7f. Cork 89 38.2 53 59.6 36 40.4
Q7g. Honey 103 44.2 62 60.2 41 39.8
Q7h. Mushrooms 124 53.2 63 50.8 61 49.2
Q7i. Asparagus 124 53.2 63 50.8 61 49.2
Q7j. Acorns 4 1.7 2 50.0 2 50.0
Q7k. I don’t know 50 21.5 32 64.0 18 36.0

The most widely recognized product was Iberian pork, with 64.4% of mentions. This
result is consistent with the symbolic, economic, and cultural centrality of this animal
in regions such as Extremadura, where its extensive breeding in dehesas is not only
a productive activity but also a deeply rooted element of identity. The distribution of
mentions between cities (55.3%) and villages (44.7%) indicates that awareness of this
product transcends the rural sphere, probably due to its presence in gastronomy, tourism,
and the media. This phenomenon can be interpreted as an example of how certain rural
products manage to enter the urban collective imagination through processes of cultural
and commercial valorization.

At a second level of recognition are livestock products such as beef, sheep, and goat,
all with 43.3% of mentions. Unlike Iberian pork, these products have a slight majority
of mentions in rural areas (52.5%), suggesting greater familiarity derived from direct
experience or the local productive environment. This difference, although not extreme,
points to a persistent connection between rural life and knowledge of traditional livestock
farming, which continues to be a source of identity, livelihood, and intergenerational
transmission of knowledge.

Other products, such as firewood and charcoal (39.5%) and cork (38.2%), show different
patterns that reflect different ways of relating to natural resources. Firewood and charcoal
are more widely recognized by rural people (53.3%), which may be linked to their continued
use in homes or agricultural activities, especially in areas where traditional energy sources
remain relevant. In contrast, cork is mentioned more often by urban students (59.6%),
which could be due to its growing value as an ecological and renewable material in urban
contexts, especially in sectors such as design, sustainable architecture, and fashion. In
addition, it is also possible that this is related to the information included in the textbooks
they use. This contrast illustrates how the same resource can take on different meanings
depending on the context: functional and every day in rural areas, symbolic and aesthetic
in urban areas.

Products such as honey (44.2%), mushrooms (53.2%), and asparagus (53.2%) show a
more balanced distribution between the two groups, although with a slight urban majority
in the case of honey (60.2%). These products, associated with both harvesting and artisanal
production, seem to have gained visibility in both contexts, possibly due to their link to
healthy eating practices, ecotourism, or local cuisine. Their presence in local markets,
agri-food fairs, and responsible consumption campaigns may have contributed to their
spread beyond rural areas.

The case of acorns is marginal, with only 1.7% of mentions and an equal distribution
between cities and villages. This low level of recognition may be since, although they are
essential in the diet of Iberian pigs, they are not usually perceived as a product for direct
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human consumption, which limits their visibility. However, their low mention rate can also
be interpreted as a symptom of the disconnect between end products and the ecological
processes that sustain them.

Finally, 21.5% of participants stated that they did not know how to identify prod-
ucts from the rural environment. This response was more frequent among urban
dwellers (64.0%), which could be interpreted as an indicator of disconnection from the
natural environment or less exposure to rural contexts. This finding is particularly relevant
from an educational perspective, as it highlights the need to strengthen knowledge about
the rural environment in urban contexts, not only as part of the curriculum, but also as
part of a broader territorial literacy. Lack of familiarity with farm products not only limits
understanding of food and ecological systems but also impoverishes the symbolic and
emotional relationship with the territory.

In summary, the results show that knowledge about agricultural products is condi-
tioned by the environment in which people live, although there are significant areas of
convergence. While rural inhabitants tend to be more familiar with products linked to
livestock farming and the direct use of natural resources, urban dwellers are more familiar
with products that have been revalued in contemporary environmental, gastronomic, or
cultural discourse. These findings reinforce the importance of promoting territorially sensi-
tive education that recognizes and values rural knowledge as part of our common heritage
and as the basis for a more sustainable, informed, and respectful relationship with the
environment. Furthermore, they invite us to rethink cultural and educational policies from
a perspective that integrates the rural world not as a fading past, but as a living present
that is necessary for imagining more balanced and resilient futures [20].

3.2.3. Dehesa Vegetation

The dehesa is defined precisely by its vegetation structure, consisting of a mosaic
of scattered trees, Mediterranean scrub, and grasslands, the result of centuries of human
interaction in balance with nature. The analysis of the responses allows us to identify not
only which species are most recognized, but also how the vegetation that sustains this
cultural landscape is perceived and valued. To achieve this, a descriptive analysis of the
declared knowledge about different types of vegetation and rural landscapes was carried
out, with the aim of identifying differential patterns between people living in urban and
rural contexts.

The total sample collected 747 mentions, of which 55.2% came from students living in
cities and 44.8% from residents of villages. This relatively balanced distribution suggests
that knowledge about the rural landscape is not restricted exclusively to the environment
in which one lives, although significant differences are observed depending on the type of
vegetation recognized (Table 7).

Table 7. Vegetation associated with the dehesa.

Total City Village

n % n % n %
Q8a. Holm oaks and cork oaks 162 69.5 85 52.5 77 47.5
Q8b. Rockroses 87 37.3 36 41.4 51 58.6
Q8c. Robles 74 31.8 43 58.1 31 41.9
Q8d. Olive trees 141 60.5 82 58.2 59 41.8
Q8e. Eucalyptus trees 49 21.0 20 40.8 29 59.2
Q8f. Gall oaks 74 31.8 43 58.1 31 41.9
Q8g. Fruit trees 70 30.0 46 65.7 24 34.3
Q8h. Dehesas without trees 43 18.5 24 55.8 19 44.2
Q8i. I don’t know 47 20.2 33 70.2 14 29.8
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The most widely identified type of landscape was formed by holm oaks and cork oaks,
with 69.5% of mentions. This result reflects the centrality of the dehesa as an emblematic
ecosystem of the southwestern peninsula, especially in regions such as Extremadura. Its
widespread recognition in both urban (52.5%) and rural (47.5%) contexts indicate that this
landscape has transcended its local dimension to become a widely recognized cultural and
ecological symbol. In addition to its productive value, the dehesa represents a model of
sustainable land management, which may explain its presence in educational, tourism, and
environmental discourse.

Olive trees were the second most mentioned type of vegetation (60.5%), with many
urban mentions (58.2%). This data can be interpreted because of the strong presence of
olive trees in Mediterranean food culture, as well as their visibility in everyday consumer
products such as olive oil. Unlike other elements of the rural landscape, the olive tree has
been widely integrated into the urban imagination, not only as a crop, but also as a symbol
of tradition, health, and sustainability. However, its inclusion reveals a significant lack of
knowledge about the trees that make up the dehesa.

At an intermediate level of recognition are species such as oak and gall oak (both with
31.8% of mentions), whose distribution is slightly higher in urban environments (58.1%).
This trend may be because, although these species are not predominant in all territories,
their presence in schoolbooks, urban parks, and reforestation campaigns has contributed to
their cultural dissemination. In this sense, knowledge does not always derive from direct
experience, but also from educational and symbolic mediation.

In contrast, rock roses (37.3%) and eucalyptus trees (21.0%) were more widely recog-
nized by people in rural areas (58.6% and 59.2%, respectively). In the case of rock roses,
their abundance in scrubland areas and their traditional use in activities such as beekeeping
or the production of essences may explain their greater familiarity among those who live
in direct contact with the natural environment. The case of eucalyptus trees, an exotic
species that has nothing to do with the dehesa, is more complex, although they form part
of the forest landscape in many rural areas due to their use in the timber industry, which
also explains their greater recognition in these contexts. However, their lesser presence in
urban environmental discourse, where they are often associated with negative impacts on
biodiversity, could explain their scarcity of mention among urban residents.

Fruit trees (30.0%) were mentioned mainly by urban dwellers (65.7%), which could be
interpreted as an idealization of the rural landscape from the city. In many cases, fruit trees
are associated with family or community, gardens, or recreational activities, rather than
intensive agricultural operations. This perception, although positive, may be more linked to
a symbolic image of the countryside than to a deep understanding of its productive reality.

Treeless dehesas were the least mentioned type of landscape (18.5%), with a slightly
higher distribution in urban areas (55.8%). This low frequency may be because open spaces
without tree vegetation tend to be less valued or recognized as part of the rural landscape,
despite their ecological and livestock importance. Their lack of visibility may be related to
an aesthetic perception that favors wooded landscapes or to a lack of information about
their ecological function.

Finally, 20.2% of participants stated that they did not know how to identify types
of vegetation or rural landscapes. This response was significantly more frequent among
urban dwellers (70.2%), which could be interpreted as an indicator of disconnection from
the natural environment or less exposure to rural settings. This finding is relevant from an
educational perspective, as it highlights the need to reinforce knowledge about elements
of the natural landscape as part of our shared cultural and ecological heritage. Lack
of familiarity with the elements that make up the natural environment not only limits
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understanding of ecosystems but also improves the symbolic and emotional relationship
with the territory.

Therefore, the results reflect that knowledge about types of vegetation and rural
landscapes is conditioned by the environment of residence, although with significant
areas of convergence. While rural residents tend to recognize elements of Mediterranean
scrubland and forest use more frequently, urban residents show greater familiarity with
more symbolic or idealized landscapes. This highlights the importance of promoting
ecological and territorial literacy that connects the population with their environment,
recognizing the diversity of rural landscapes and their productive and cultural value.
Promoting this type of knowledge not only contributes to the conservation of the natural
environment but also strengthens the sense of belonging and shared responsibility towards
the territories we inhabit and on which we depend.

3.3. Resource Assessment

Table 8 presents the results of a Likert-type rating scale (1 = not at all, 5 = very much)
applied to a series of representative elements of the landscape, traditional crafts, and
products linked to the dehesa. Measures of central tendency (mean, median, mode) and
dispersion (standard deviation) are included, allowing for an accurate quantitative reading
of the degree of social appreciation of each resource.

Table 8. Resource assessment (5 = very much/1 = not at all).

Mean SD Md Mo City Village % City % Village Chi V Cramer

Q9a. Dehesa with holm oaks and pond 4.3 0.8 4 5 581 421 58.0 42.0 0.140 0.170
Q9b. Shearer 3.6 1.1 4 3 467 375 55.5 44.5 0.076 0.190
Q9c. Pigs in free-range farming 3.8 1.1 4 4 507 369 57.9 42.1 0.113 0.180
Q9d. Shepherd 4.1 1.1 4 5 541 415 56.6 43.4 0.151 0.170
Q9e. Traditional shepherd’s huts 3.4 1.3 4 4 440 346 56.0 44.0 0.070 0.190
Q9f. Beekeeper 3.2 1.4 3 3 416 320 56.5 43.5 0.800 0.080
Q9g. Production of traditional
products (cheese, cured meats, etc.) 4.4 1 5 5 592 427 58.1 41.9 0.170 0.170

Q9h. Cork extractor 3.3 1.2 3 3 423 335 55.8 44.2 0.258 0.150
Q9i. Pigsties/pens 3.4 1.2 4 4 & 3 450 353 56.0 44.0 0.643 0.100
Q9j. Carbonero 3 1.3 3 4 395 309 56.1 43.9 0.043 0.210

The results of the assessment of a series of elements representative of the landscape
and traditional rural trades show that the elements most highly valued by the participants
as a whole were the production of traditional products (M = 4.4, SD = 1.0), the dehesa
landscapes with holm oaks and ponds (M = 4.3, SD = 0.8), and the figure of the shepherd
(M = 4.1, SD = 1.1). These scores reflect a highly positive assessment of practices and
landscapes that are not only part of the rural heritage but are also deeply rooted in the
cultural identity of many regions. The mode in these three cases was 5, indicating that most
participants gave the highest possible score, reinforcing the idea that these elements are
perceived as valuable, authentic, and representative of a sustainable and meaningful way
of life.

The case of traditional product manufacturing (cheeses, sausages, etc.) stands out in
particular, not only for its high average score, but also for its low dispersion (SD = 1.0),
suggesting a broad consensus around its value. This result can be interpreted as an
expression of appreciation for the quality, craftsmanship, and connection to the local area
that these products represent, both in rural and urban contexts. In this sense, food acts as
a symbolic bridge between the countryside and the city, facilitating the transmission of
cultural and emotional values.

The dehesa landscapes with holm oaks and ponds, as an emblematic landscape of the
southwestern peninsula, also received a very high rating (M = 4.3), with a low standard
deviation (SD = 0.8), indicating a shared perception of its ecological, aesthetic, and cultural
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value. This type of landscape, in addition to its productive function, represents a model of
balance between human activity and biodiversity conservation, which may explain its high
rating in both environments.

The profession of shepherd (M = 4.1) was equally well rated, with a mode of 5 and a
median of 4, suggesting a positive perception of this profession as a symbol of ancestral
wisdom, connection with nature, and resilience. Although in many contexts this profession
has lost visibility, its representation continues to evoke respect and admiration, especially at
a time in history when traditional knowledge is being revalued in the face of contemporary
ecological challenges.

At an intermediate level of appreciation are elements such as free-range pigs (M = 3.8),
the shearer (M = 3.6), traditional shepherd’s huts (M = 3.4), pigsties or corrals (M = 3.4), and
the cork harvester (M = 3.3). These scores reflect a positive perception, although somewhat
more nuanced, possibly due to less direct familiarity or more limited visibility in public
discourse. In particular, the shearer and the cork extractor, although fundamental to the
rural economy, may be less well known to those who have not had direct contact with
these activities.

The figure of the beekeeper (M = 3.2) showed the greatest dispersion (SD = 1.4),
suggesting wide variability in responses. This variability may be due to differences in the
degree of knowledge, the perception of risk associated with the activity, or the lack of direct
contact with beekeeping, especially in urban contexts. However, its average rating remains
positive, indicating a general recognition of its ecological and productive importance.

The occupation with the lowest rating was charcoal burner (M = 3.0, SD = 1.3), despite
its historical relevance in many rural communities. This score may reflect a perception of
obsolescence or a disconnect with occupations that have disappeared from the contempo-
rary landscape. However, it is important to note that this item had the highest Cramer’s
V value (0.21), indicating a moderate association between the rating and the residential
environment, with it possibly being more highly valued in rural contexts where its memory
remains alive.

In terms of distribution by residence, most items were rated slightly higher by urban
dwellers (between 55% and 58% of mentions), suggesting a symbolic appropriation of the
rural world from the city. This trend can be interpreted as a form of idealization or a search
for authenticity in contrast to urban life. However, the differences were not statistically
significant in most cases, as indicated by the chi-square values (all >0.05, except in the case
of the charcoal burner, χ2 = 0.043), suggesting that the positive assessment of rural heritage
is widely shared between both groups.

Overall, the results show a high appreciation of the elements of the landscape and
traditional rural crafts, both in urban and rural contexts. This widespread appreciation
can be interpreted as an indicator of the cultural, identity, and emotional value that these
elements continue to have in today’s society. Likewise, the data invite reflection on the
need to preserve and raise awareness of this knowledge and these practices, not only as
part of tangible and intangible heritage, but also as educational, community, and territorial
resources that can contribute to strengthening the bond between people and their envi-
ronment. In a context of increasing urbanization and disconnection from nature, these
elements can play a key role in building a more conscious, rooted, and committed citizenry.

3.4. Imaginary of the Dehesa

Semantic analysis based on word frequency reveals the main terms with which stu-
dents associate the dehesa (Figure 3). This analysis provides a conceptual corpus that
defines the image that young people have of this landscape.
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Figure 3. Imaginary of the dehesa.

The results show that students associate the dehesa with the terms countryside, ani-
mals, nature, trees, and trades. This reveals that students are aware of the natural value
and biodiversity of this landscape. Likewise, the term “holm oak” is also one of the most
repeated, suggesting an accurate identification of the characteristic elements of the dehesa.

However, it is particularly relevant that 34 students say they do not know what is
a dehesa. This may be associated with a lack of knowledge of the explicit name of this
landscape, even though many of them do recognize its characteristic elements (such as
“pig,” “cattle,” “sheep,” “acorn,” “cork oak,” or “vegetation”) or show familiarity with
its appearance and functions. This lack of knowledge highlights the need to give greater
prominence to local ecosystems in the curriculum. This lack of knowledge is also evident
in the high representation of the term “olive tree,” a tree that is not associated with this
landscape, which reinforces the importance of promoting greater education about it.

Finally, it is worth noting the presence of concepts such as “beautiful” or “freedom,”
which suggest a positive emotional connection with the dehesa, associating it with feelings
of well-being and beauty.

3.5. Favorite Activities

Several studies have shown that the residential environment—urban or rural—significantly
influences children’s preferences and participation in activities related to nature and the rural
environment. The specialized literature indicates that schoolchildren living in rural areas
tend to engage in a wider range of activities and more frequently than their urban peers,
especially those of physical, recreational, and direct interaction with the natural and productive
environment. This greater diversity and frequency are associated with an operational and
experiential familiarity with the rural environment, derived from daily exposure to agricultural
practices and outdoor life.

In line with this evidence, the results of this study—based on a sample of primary
school students who selected up to three activities related to the dehesa—show a general
convergence in interest in the rural environment, with an average selection per activity of
32.67% among urban and r students and 32.10% among rural students. However, analysis
of the percentage differences reveals clearly differentiated patterns of preference between
the two groups (Table 9).
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Table 9. Preferred activities for participation.

Total City Village

n % n % n %

Q11a. Accompanying the herder in moving livestock 87 37.3 41 30.6 46 46.5
Q11b. Feeding livestock 131 56.2 71 53.0 60 60.6
Q11c. Helping to strip the bark from cork trees and extract firewood 35 15.0 18 13.4 17 17.2
Q11d. Helping with sheep shearing 49 21.0 27 20.1 22 22.2
Q11e. Eating products from the dehesa such as meat, honey, etc. 107 45.9 74 55.2 33 33.3
Q11f. Going for walks in the countryside 95 40.8 50 37.3 45 45.5
Q11g. Milking 63 27.0 34 25.4 29 29.3
Q11h. Doing wool-related work 46 19.7 27 20.1 19 19.2
Q11i. Gathering wild products (mushrooms, asparagus, etc.) 97 41.6 60 44.8 37 37.4
Q11j. Seeing the old buildings in the dehesa, such as huts, corrals,
or pigsties. . . 57 24.5 33 24.6 24 24.2

The activities with the greatest positive difference in favor of students living in villages
were walking in the dehesa (45.5% in villages compared to 37.3% in cities), feeding livestock
(60.6% vs. 52.9%), and milking (29.3% vs. 25.4%). These preferences reflect a functional and
everyday relationship with the landscape, based on direct experience with agricultural and
livestock practices. In addition, a stronger connection with nature and more consolidated
pro-environmental behavior is observed among rural schoolchildren, mediated by regular
contact with the natural environment.

In contrast, urban schoolchildren showed a marked preference for sensory, symbolic,
or recreational activities, such as eating products from the dehesa (55.2% in cities com-
pared to 33.3% in villages), gathering wild products such as mushrooms or asparagus
(44.8% vs. 37.4%), and working with wool (20.1% vs. 19.2%). These choices suggest a more
idealized and representational approach to the rural environment, focused on consumption
and aesthetic experience rather than participation in productive processes.

The differences observed are not solely due to physical access to the territory, but
also to social and cultural factors and attachment to the place, which influence the value
and meaning attributed to the landscape. In this sense, rural schoolchildren show a
greater degree of territorial attachment, while urban schoolchildren tend to build a more
recreational and episodic relationship with the natural environment.

These findings have important implications for the design of educational programs
and heritage interpretation strategies, which must consider contextual differences in chil-
dren’s perception of the territory. Promoting cultural sustainability and the intergener-
ational transmission of territorial knowledge requires pedagogical approaches that are
sensitive to the residential environment and capable of integrating both direct experience
and symbolic representation of the landscape.

3.6. Spatial Analysis of Educational Centers

Analysis of the spatial distribution of educational centers in Extremadura reveals a no-
table proximity between preschool and primary schools and the best-preserved dehesas in
the region. This proximity represents a strategic opportunity to integrate these ecosystems
as outdoor learning environments, facilitating educational experiences linked to traditional
knowledge, biodiversity, and sustainability. The dehesas offer an ideal context for the
development of key skills in the students, especially in relation to environmental education
and knowledge of natural and cultural heritage.

Based on the analysis of geospatial data, the results of which can be seen in the
Supplementary Material, four distance intervals between the dehesas and the educational
centers were established: less than 1 km, between 1 and 2.499 km, between 2.5 and 4.999 km,
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and 5 km or more. These ranges allow for the evaluation of different levels of accessibility,
from walking to those requiring motorized transport. The choice of these thresholds
therefore responds to criteria of sustainable mobility and logistical feasibility for carrying
out educational activities in the immediate natural environment (Table 10).

Table 10. Distance from nursery, primary, and special education schools to well-preserved dehesas.

Distance Nursery and Primary Schools

<1 Km 129
1 < 2.5 Km 182
2.5 < 5 Km 170
≥5 Km 91

The data analyzed shows that 129 schools are located less than 1 km from dehesa
landscapes, 182 between 1 and 2.5 km, 170 between 2.5 and 5 km, and 91 at a distance equal
to or greater than 5 km. This distribution reveals that 54.4% of educational centers are
located less than 2.5 km from these areas, which represents immediate and highly favorable
accessibility for the development of regular educational activities in direct contact with the
environment. In many cases, this proximity allows for travel on foot, reducing dependence
on motorized transport and minimizing logistical costs, while strengthening the daily link
between students and their cultural landscape.

In the intermediate range, corresponding to distances between 2.5 and 5 km, 29.7% of
schools are located. Although this range requires more careful planning, it is still viable
for regular activities, especially if school transportation or collaboration agreements with
local entities are available. In this case, distance is not an insurmountable barrier, but
it does require greater institutional coordination and an explicit willingness to integrate
environmental education into the teaching program.

On the other hand, 15.9% of schools are located 5 km or more from dehesa landscapes
areas, which can be a structural limitation for the regular implementation of activities in
these environments. In these cases, it is necessary to explore complementary strategies,
such as the creation of contextualized teaching materials, the use of digital and immersive
technologies [98] for virtual visits, or the organization of occasional outings with institu-
tional support. Likewise, the possibility of establishing agreements with private farms or
closer public spaces that reproduce the ecological and cultural characteristics of the dehesa
landscapes could be considered.

From a territorial perspective, these data reflect a relatively favorable distribution for
the development of environmental education programs linked to the dehesa, especially
considering that more than 80% of the centers are located less than 5 km from these spaces
(Figure 4). This proximity is a strategic asset for promoting territorial roots, ecological
literacy, and the intergenerational transmission of traditional knowledge, in line with
the objectives of educational and heritage sustainability. The planning of educational
activities in these environments must consider not only physical distance, but also mobility
conditions, the involvement of the educational community, and the design of contextualized
and culturally relevant pedagogical proposals.
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Figure 4. Distances from dehesas to preschool, primary school, and special education centers.

In this sense, environmental education takes on a central role as a tool for reconnecting
new generations with their immediate environment. Numerous studies have shown that
learning in direct contact with nature improves students’ attention, intrinsic motivation,
emotional self-regulation, and overall well-being [58]. In addition, these open and sensory-
rich environments promote educational inclusion, as they allow for greater methodological
flexibility and a more natural adaptation to the diversity of learning rhythms, styles, and
needs [57]. In this context, the dehesa should not only be understood as an ecological or
productive resource, but also as a privileged pedagogical space for the comprehensive
education of students.

In short, the territorial accessibility of the dehesa to educational centers is a key facili-
tating factor for its integration into teaching-learning processes. Its use as an educational
resource requires strategic planning that articulates public policies, institutional commit-
ment, and community participation. Only in this way will it be possible to consolidate an
environmental education rooted in the territory, capable of contributing to the ecological,
cultural, and social sustainability of rural landscapes.
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4. Discussion

The results show that, although young people value the dehesa positively and rec-
ognize elements such as the Iberian pig and holm oaks, there is a disconnect between
this symbolic value and practical knowledge of the territory. Direct experience is key to
building strong territorial ties [99], and ecological memory plays an essential role in the
sustainability of systems such as the dehesa [100]. However, being physically present in
the rural environment does not guarantee meaningful appropriation or the transmission
of knowledge [101,102].

This phenomenon, known as “appreciation without roots” [103], reflects how young
people can value the rural environment without feeling connected to it. Although many
visit the countryside, few interact with its productive elements, such as animals or tradi-
tional crafts. This indicates that the rural environment is not always experienced as a space
for learning or belonging.

Education reinforces the need to use the dehesa as a living classroom. Active outdoor
methodologies improve student motivation, attention, and well-being [104] and foster
respect for the environment, especially if they take place in landscapes with cultural
significance such as the dehesa [105].

The literature on educational inclusion emphasizes the importance of designing learn-
ing environments that are accessible, flexible, and culturally relevant to all students [57]. In
this context, the dehesa can become a privileged resource for inclusive education, provided
that physical, pedagogical, and symbolic access to its values and resources is guaranteed.
This involves not only adapting infrastructure and materials but also training teachers in
methodologies that integrate diversity as a value rather than an obstacle.

Another relevant aspect is the intergenerational transmission of knowledge. The
results show that traditional trades, although valued, are little known to young people,
especially in urban contexts. This loss of practical and symbolic knowledge threatens
the continuity of the intangible heritage associated with the dehesa. The sustainability
of agroforestry systems depends not only on their economic or ecology, but also on their
ability to be understood, valued, and culturally reproduced [106,107].

In addition, rural students show a greater preference for activities involving direct
interaction with the environment, such as walking in the dehesa, feeding livestock, and
milking. This reflects a functional and everyday relationship with the landscape, based
on direct experience with agricultural and livestock practices [108], which is common in
areas where agriculture and livestock farming are the livelihood of many families. In
contrast, urban schoolchildren tend to prefer sensory or symbolic activities, such as eating
products from the dehesa, gathering wild products, and working with wool. This trend
suggests a more idealized approach to the rural environment, focused on consumption and
aesthetic experience rather than participation in productive processes [109]. These results
are consistent with previous research indicating that urban children tend to construct a
more symbolic and recreational image of the natural environment, while rural children
develop a more operational and experiential relationship [76,83]. In line with this, it can be
deduced that the differences observed are not only due to physical access to the territory,
but also to sociocultural factors and attachment to the place, which influence the value and
meaning attributed to the landscape. In this sense, rural schoolchildren show a greater
degree of territorial attachment, while urban schoolchildren tend to construct a more
episodic and fragmented relationship with the natural environment. This divergence in the
symbolic construction of the territory has direct implications for environmental education,
territorial planning, and heritage management.

In addition, educational tourism and agrotourism are emerging as complementary
tools for strengthening the connection between young people and the territory. In this
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regard, it should be noted that rural environments are becoming recreational areas, al-
though they are subject to paradoxes such as ignorance of what is closest to them [109].
Immersive experiences, when developed under the principles of sustainability, authenticity,
and community participation, generate meaningful and transformative learning. These
practices not only raise awareness of the importance of conserving natural and cultural
heritage but also strengthen the emotional bond with the territory and promote responsible
attitudes towards its management.

The triangulation between the empirical results obtained and the hypotheses ini-
tially formulated allows for an accurate assessment of the degree of achievement of the
objectives set.

Firstly, hypothesis H1, which anticipated significant gaps in primary school students’
knowledge of the dehesa and its associated heritage, is corroborated by the data. The limited
identification of traditional trades, derivative products, and plant species characteristic of
the dehesa ecosystem confirms the existence of a significant cognitive gap, especially in
urban contexts.

Hypothesis H2, which posited a predominantly naturalistic perception of the dehesa
to the detriment of its cultural dimension, is also confirmed. Semantic analysis and re-
source assessment show a greater association of the landscape with ecological and sensory
elements, while components linked to intangible heritage—such as traditional crafts—are
less recognized and valued.

In relation to H3, the results show a clear preference for natural, landscape, and gas-
tronomic resources over cultural elements, which validates the hypothesis. The production
of traditional products and the contemplation of the landscape receive significantly higher
scores than trades such as shearer, charcoal burner, or cork extractor, suggesting a symbolic
hierarchy of rural heritage.

Hypothesis H4, which proposed that place of residence had no significant influence on
the valuation of heritage, is partially rejected. Although the overall valuation is positive in
both groups, statistically significant differences are identified in the frequency of visits to the
countryside, contact with animals, and preferred activities, indicating that the residential
environment conditions the experience and connection with the dehesa.

Finally, hypothesis H5, regarding the influence of place of residence on preferred
activities, is fully confirmed. Rural students show a preference for operational activities
and direct interaction with the environment (such as feeding livestock and milking), while
urban students opt for symbolic or sensory experiences (such as consuming products or
occasional harvesting), reflecting different ways of connecting with the land.

In terms of meeting the specific objectives, there is a direct correlation between the
findings and the goals set. The following has been achieved:

SO1: Explore students’ level of knowledge and perception of the dehesa landscapes,
highlighting relevant educational gaps.

SO2: Identify the most attractive heritage elements, highlighting traditional products
and the natural landscape.

SO3: To determine significant differences in the valuation of heritage based on origin
and direct experience with the environment.

SO4: Assess the activities preferred by students, which allows for the development of
contextualized educational proposals.

SO5: Establish the proximity of educational centers to well-preserved dehesa areas,
opening possibilities for their integration into the curriculum.

This interrelationship between hypotheses, objectives, and results reinforces the inter-
nal validity of this study and provides a solid basis for the design of territorially sensitive
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educational strategies aimed at the cultural, ecological, and pedagogical sustainability of
the dehesa landscape.

Despite the results obtained, this study has some limitations that should be considered.
First, the use of intentional and convenience sampling limits the generalizability of the
findings. In addition, the application of the survey at a specific time of year may have influ-
enced responses related to the seasonality of rural activities. The qualitative analysis, based
on self-reports, could be affected by social desirability bias. Likewise, the measurement
of accessibility to dehesas has been carried out solely in terms of geographical distance,
without considering factors such as the availability of transport, terrain conditions, or
institutional barriers. Finally, unequal access has been detected between early childhood
and primary education centers and special education centers, which poses challenges in
terms of territorial and educational equity.

These limitations open new possibilities for future research. It would be relevant
to extend this study to other regions with similar agroforestry systems, as well as to
incorporate ethnographic methodologies that delve deeper into the cultural practices
linked to the dehesa landscapes. It is also recommended that longitudinal studies be
carried out to assess the evolution of young people’s perceptions and the impact of specific
educational programs. In the area of inclusion, it is necessary to explore the barriers faced
by special education centers in accessing natural environments and to design strategies that
guarantee equitable environmental education. Finally, the use of immersive technologies
could be a complementary way to bring the dehesa closer to those groups with physical
access difficulties, thus promoting more inclusive and transformative territorial literacy.

5. Conclusions

The dehesa, as a cultural landscape and socio-ecological system, represents much
more than a productive space: it is a living setting of memory, identity, and sustainability.
This study has shown that although the younger generations value its most emblematic
elements—such as Iberian pigs, holm oaks, and traditional products—there remains a
worrying disconnect between this symbolic value and a deep, experiential, and everyday
knowledge of the territory.

The data reveal that contacts with the rural environment do not always translate into a
meaningful experience. Many young people visit the countryside, but they do so for leisure
or contemplation, without a clear understanding of the ecological, cultural, and economic
processes that sustain it. This gap between physical presence and cultural appropriation
directly challenges educational systems, which have not yet systematically integrated the
territory as a pedagogical resource.

Despite this, clear opportunities can be identified. The high value placed on the
resources of the dehesa by students, regardless of their place of residence, suggests fertile
ground for the design of educational proposals that connect emotion, knowledge, and
action. Outdoor education, heritage education, and immersive experiences in rural areas
are emerging as effective strategies for strengthening the link between young people and
the territory. In addition, the analysis of the activities preferred by students provides a
key dimension for understanding how relationships with the rural environment are built.
In this sense, schoolchildren living in villages show a greater inclination towards opera-
tional and experiential activities—such as feeding livestock, milking, or accompanying
the shepherd—while urban children prefer sensory or symbolic activities—such as eating
products from the dehesa or occasional gathering.

Likewise, spatial analysis has revealed inequality in access to dehesas between
preschool and elementary schools and special education centers. This difference poses
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a challenge in terms of educational equity and requires public policies that guarantee
inclusive access to natural spaces, especially for those groups that face greater barriers.

It is concluded that the dehesa landscape represents a valuable educational, cultural,
and socio-ecological resource. Its continuity depends on the effective integration of aca-
demic knowledge, experiential learning, and collective memory, as well as educational and
territorial policies that are sensitive to the diversity of contexts. Only by building bridges be-
tween knowledge, experiences, and values will it be possible to guarantee the transmission
of this cultural landscape as a living, diverse, and shared legacy for future generations.

In short, the dehesa can and should be an open classroom, a space for comprehensive
learning where ancestral knowledge and contemporary challenges intertwine. To this
end, it is necessary to build bridges between schools, communities, and the territory
and to recognize that sustainability is not taught only through content but also through
experiences that transform the perspective and commitment of those who inhabit and
inherit these landscapes.

Supplementary Materials: The following supporting information can be downloaded at: https:
//www.mdpi.com/article/10.3390/land14112111/s1, Table S1: Survey; Table S2: Distance from
schools to well-preserved dehesas.

Author Contributions: Conceptualization, R.G.-P., A.-M.H.-C. and J.-M.S.-M.; methodology, R.G.-P.,
A.-M.H.-C. and J.-M.S.-M.; validation, R.G.-P., A.-M.H.-C. and J.-M.S.-M.; formal analysis, R.G.-P.,
A.-M.H.-C. and J.-M.S.-M.; investigation, R.G.-P., A.-M.H.-C. and J.-M.S.-M.; research, R.G.-P.,
A.-M.H.-C. and J.-M.S.-M.; research, R.G.-P., A.-M.H.-C. and J.-M.S.-M.; resources, R.G.-P.; data
curation, R.G.-P.; writing—original draft preparation, R.G.-P. and J.-M.S.-M.; writing—review and
editing, R.G.-P.; writing—review and editing, R.G.-P., A.-M.H.-C. and J.-M.S.-M.; research, R.G.-P.,
A.-M.H.-C. and J.-M.S.-M.; supervision, A.-M.H.-C. and J.-M.S.-M.; project administration, J.-M.S.-M.
All authors have read and agreed to the published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: This study was conducted in accordance with the Declara-
tion of Helsinki and approved by the Ethics Committee of University of Extremadura (15 May 2025)
for studies involving humans.

Data Availability Statement: The original contributions presented in the study are included in the
article, further inquiries can be directed to the corresponding author.

Conflicts of Interest: The authors declare no conflicts of interest.

References

1. Schnabel, S.; Pulido-Fernández, M.; Lavado-Contador, J.F. La dehesa: Un paisaje cultural afrontando los desafíos del futuro. In
Atlas de la Desertificación de España; Instituto de Investigación INTERRA, Universidad de Extremadura: Badajoz, Spain, 2019.
Available online: https://atlas-desertificacion.ua.es/es/9.-la-dehesa-un-paisaje-cultural-afrontando-los-desafios-del-futuro.
html (accessed on 15 October 2025).

2. Silva Pérez, R.; Fernández Salinas, V. Claves para el reconocimiento de la dehesa como paisaje cultural de UNESCO. An. Geogr.
Univ. Complut. 2015, 35, 121–142. [CrossRef]

3. Silva Pérez, R. La dehesa vista como paisaje cultural: Fisonomías, funcionalidades y dinámicas históricas. Ería 2010, 82, 143–157.
4. Consejo de Europa. Convenio Europeo del Paisaje. Available online: https://www.mapa.gob.es/dam/mapa/contenido/

desarrollo-rural/temas/desarrollo-territorial/paisaje/convenio-europeo-del-paisaje/090471228005d489.pdf (accessed
on 16 October 2025).

5. Parra-López, C.; Sayadi, S.; Garcia-Garcia, G.; Ben Abdallah, S.; Carmona-Torres, C. Prioritising conservation actions towards the
sustainability of the dehesa by integrating the demands of society. Agric. Syst. 2023, 206, 103613. [CrossRef]

6. Ramirez-Hernandez, A.; Mico, E.; Marcos-García, M.D.L.Á.; Brustel, H.; Galante, E. The “dehesa”, a key ecosystem in maintaining
the diversity of Mediterranean saproxylic insects (Coleoptera and Diptera: Syrphidae). Biodivers Conserv. 2014, 23, 2069–2086.
[CrossRef]

150



Land 2025, 14, 2111

7. Hearn, K.; Prada Llorente, E. Spanish dehesas as heritage: Using participatory mapping and archival data to characterise the
temporal evolution of an agrosilvoshepherdal cultural landscape. Landsc. Hist. 2024, 45, 5–32. [CrossRef]

8. Vicente, Á.M.; Alés, R.F. Long Term Persistence of Dehesas. Evidences from History. Agrofor. Syst. 2006, 67, 19–28. [CrossRef]
9. Huntsinger, L.; Oviedo, J.L. Ecosystem services are social–ecological services in a traditional shepherdal system: The case of

California’s Mediterranean rangelands. Ecol. Soc. 2014, 19, 8. [CrossRef]
10. Plieninger, T.; Bieling, C. Resilience-based perspectives to guiding high-nature-value farmland through socioeconomic change.

Ecol. Soc. 2013, 18, 20. [CrossRef]
11. Pinto-Correia, T.; Mascarenhas, J. Contribution to the extensification/intensification debate: New trends in the Portuguese

montado. Landsc. Urban Plan. 1999, 46, 125–131. [CrossRef]
12. González Santa Cruz, F.; Pemberthy Gallo, L.S.; López-Guzmán, T.; Pérez Gálvez, J.C. Tourist segmentation in an intangible

heritage setting: The Holy Week processions in the city of Popayán, Colombia. J. Herit. Tour. 2019, 15, 485–499. [CrossRef]
13. González, E.P.H.; Picazo, M.T.M. Retro-innovación, sostenibilidad y viabilidad de la dehesa española y el montado portugués.

UCJC Bus. Soc. Rev. 2024, 21, 60–95. [CrossRef]
14. Lozano-Parra, J.; Sánchez-Martín, J.M. Exploring the Impact of Climate Change on Water Resources for Vegetation Covers in

Extremadura (Spain). Water 2024, 16, 1418. [CrossRef]
15. Plieninger, T.; Bieling, C. Resilience and the Cultural Landscape: Connecting Cultural Landscapes to Resilience; Cambridge University

Press: Cambridge, UK, 2012. [CrossRef]
16. Plieninger, T.; Flinzberger, L.; Hetman, M.; Horstmannshoff, I.; Reinhard-Kolempas, M.; Topp, E.; Moreno, G.; Huntsinger, L.

Dehesas as high nature value farming systems: A social-ecological synthesis of drivers, pressures, state, impacts, and responses.
Ecol. Soc. 2021, 26, 23. [CrossRef]

17. Rodrigues Ferreira, D.I.; Sánchez Martín, J.M. La función de las áreas agrícolas en el debate epistemológico sobre el turismo rural,
el agroturismo y el agroecoturismo. Rev. Geogr. Norte Gd. 2022, 81, 235–261. [CrossRef]

18. Gobierno de España. Ley January 1986, de 2 de Mayo, Sobre la Dehesa en Extremadura. «DOE» Núm. 40, de 15 May 1986, «BOE»
Núm. 174, de 22 July 1986. Available online: https://www.boe.es/eli/es-ex/l/1986/05/02/1/con (accessed on 23 July 2025).

19. Pulido, F.; Picardo, A. (Coord). Libro Verde de la Dehesa. Junta de Extremadura, Mérida: Consejería de Agricultura y Comercio. 2010.
Available online: https://studylib.es/doc/4559173/libro-verde-de-la-dehesa{-}{-}-universidad-de-extremadura (accessed on
23 July 2025).

20. Olea, L.; Miguel-Ayanz, A.S.; The Spanish dehesa. A traditional Mediterranean Silvoshepherdal System Linking Production and
Nature Conservation. 2006. Available online: https://www.fao.org/fileadmin/templates/agphome/images/iclsd/documents/
wk1_c5_radomski.pdf (accessed on 23 July 2025).

21. Campos, P.; Huntsinger, L.; Oviedo, J.L.; Starrs, P.F.; Díaz, M.; Standiford, R.B.; Montero, G. (Eds.) Mediterranean Oak Woodland
Working Landscapes: Dehesas of Spain and Ranchlands of California; Springer: Berlin/Heidelberg, Germany, 2013. [CrossRef]

22. UNESCO Convention for the Safeguarding of the Intangible Cultural Heritage. Adopted by the General Conference of UNESCO
at Its 32nd Session, Paris, 17 October 2003. Available online: https://ich.unesco.org/en/convention (accessed on 23 July 2025).

23. Hosen, N.; Nakamura, H.; Hamzah, A. Adaptation to Climate Change: Does Traditional Ecological Knowledge Hold the Key?
Sustainability 2020, 12, 676. [CrossRef]

24. Mistry, J.; Berardi, A. Bridging indigenous and scientific knowledge. Science 2016, 352, 1274–1275. [CrossRef]
25. Ruiz-Mallén, I.; Corbera, E. Community-Based Conservation and Traditional Ecological Knowledge: Implications for Social-

Ecological Resilience. Ecol. Soc. 2013, 18, 12. [CrossRef]
26. Gómez-Baggethun, E.; Corbera, E.; Reyes-García, V. Traditional Ecological Knowledge and Global Environmental Change:

Research findings and policy implications. Ecol. Soc. 2013, 18, 72. [CrossRef] [PubMed]
27. Aswani, S.; Lemahieu, A.; Sauer, W. Global trends of local ecological knowledge and future implications. PLoS ONE 2018,

13, e0195440. [CrossRef] [PubMed]
28. Fabbricatti, K.; Boissenin, L.; Citoni, M. Heritage Community Resilience: Towards new approaches for urban resilience and

sustainability. City Territ. Arch. 2020, 7, 17. [CrossRef]
29. Wardekker, A.; Nath, S.; Handayaningsih, T.U. The interaction between cultural heritage and community resilience in disaster-

affected volcanic regions. Environ. Sci. Policy 2023, 145, 116–128. [CrossRef]
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Abstract: Christmas markets are centres of place and culture, having heritage value through
impressive histories and long-running traditions. With their array of congregation spaces,
huts, and icons (Christmas trees, nativity scenes, carousels), they represent a cultural
landscape en miniature, the structural elements being overlain by multisensorial elements
(sounds, smells, tastes). Each of these factors are market-distinctive, as are space and place
connections, with each heritage landscape being unique. Collectively, these markets repre-
sent a cross-national cultural landscape temporarily unifying communities with different
cultural traditions. However, transition examination is limited, and missed experiences or
future projections have not yet been addressed. Utilising on-site interviews at five Christ-
mas markets in Germany and UK (Dresden, Mainz, Frankfurt, Offenbach, Birmingham) in
2023, we examine changes over remembered time—what was missed, what has emerged,
and what future projections were envisaged. While each market is distinctive, overall
trends included a decrease in artisanal products and a concomitant increase in gastronomy,
an increase in tourism/commerciality, and diminished traditional experience—with factors
including policy/administration control and shifting social demographics. Future projec-
tions included diminished ambiance, lessened authenticity, and more commercialisation.
Our findings highlight potential conflicts considering transition/development across these
cultural landscapes, and issues with respect to heritage and cultural integrity.

Keywords: authenticity; cultural landscape; intangible heritage; multisensory; sensory
experience

1. Introduction

Cultural landscapes, as spatially circumscribed interactions of people with their envi-
ronment, can have numerous manifestations. While the focus of most research tends to be
on tangible landscapes in the form of observable and tangible traces of events and activities
on a larger micro- or macro-landscape scale (e.g., structural evidence, field systems) [1,2],
there are also intangible landscapes. They can be cultural constructs, manifesting them-
selves as toponymic landscapes, where settler colonialist societies supplanted the First
Nations appellations of localities [3], indigenous landscapes, where locales are imbued
with meaning and spiritual features [4], or they can have a form that is perceivable by a
person’s senses, such as smellscapes (e.g., spice bazaars) [5]. Indeed, the term ‘soundscape’
or ‘smellscape’ alludes to a sensory experience within a circumscribed physical space, being
considered culturally important upon conveyance of social values.

Cultural landscapes can be permanent, such as landform modifications, or they can be
ephemeral, such as election landscapes [6]. The majority of cultural landscapes literature
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examines past landscapes, most of which are a palimpsest of successive layers of cultural
interaction on the same circumscribed geographical space (e.g., Refs. [7–9]. Given that most
cultural landscapes research is intertwined with cultural heritage management which relies
on hindsight [10,11], conceptualisations of future cultural landscapes are rare [8], although
methodologies for futurist hindsight in heritage exist [12].

The intangible sensory experience of cultural landscapes has been previously ac-
knowledged, evidenced by research into aural heritage pertaining to Zimbabwean sound-
scapes [13] and Chinese classical garden landscapes [14], visuality of industrial land-
scapes [15], tactility of rock climbing landscapes [16], and multisensory engagement (visual,
olfactory, aural, tactile) of designed garden landscapes [17] and historic Indian water system
cultural landscapes (tactile and visuality) [18].

Furthermore, marketplaces are recognised as dynamic cultural landscapes, typically
being spaces of discernible sensory and multisensory focus and, therefore, intangibly
representative. Prior research has investigated intangibility of social markets in part, such as
olfactory characteristics of Indonesia’s Chinese markets and Türkiye’s Spice Markets [5,19],
gastronomic experiences of Spanish food markets [20], and multisensory (total sensory)
experience of German and Austrian Christmas markets [21].

Indeed, Christmas markets are recognised as having historical and cultural impor-
tance [22] with the sensory experience (visual, smell, aural, gustatory, tactile) combining to
form an ephemeral annual cultural landscape within a given space [21]. Previous research
has investigated visitor characteristics [23], visitor motivation [24], crowding issues [25],
and use value of Christmas markets [26], but discussion of cultural heritage connections,
cultural value, and intangible experience is an emerging topic of research [21,22,27,28].

As ephemeral cultural event landscapes deeply rooted in German history and tradi-
tion [22,29], Christmas markets straddle the traditional dichotomy of tangible and intangi-
ble heritage assets (Figure 1). They possess heritage value through the impressive histories
associated with some markets (such as the Christmas markets in Dresden, Nuremberg, or
Frankfurt) and a parallel long-running tradition (e.g., early fifteenth century), the settings in
which they occur (primarily historic market squares), and the intergenerationally transmit-
ted cultural practices of participation [22,30]. Recent research has uncovered other aspects
of heritage at both long-established and contemporary Christmas markets through con-
tributing factors such as portable material culture (Glühweinbecher, tokens) [31], tangible
infrastructure (carousels, nativity scenes), and intangible sensory components (Christmas
music sounds, Kartoffelpuffer odours, Glühwein tastes) [32]. Although they would qual-
ify under the definitions of the UNESCO Convention for the Safeguarding of Intangible
Cultural Heritage [33], they so far have not been afforded any formal recognition at the
national level by the German Commission for UNESCO [34] nor by the various Ministers
for Culture at the state level [35–41].

Using Christmas markets as a focus, this paper will examine the trajectories of change
and development of cultural landscapes, and attempt to project what future cultural
landscapes of such markets will look like. Christmas markets are an eminently suitable
case study as they represent an annually reoccurring ephemeral cultural landscape that by
virtue of its stalls and focal attractions (e.g., Christmas tree, nativity scene) has a tangible
form, but that also possesses intangible manifestations in the form of soundscapes and
smellscapes. In further exploring the heritage of Christmas markets as both tangible (place-
centred, iconic infrastructure) and intangible (multisensory interaction) cultural landscapes,
this study therefore sought to find how a sample of Christmas markets have changed over
remembered time—what was missed, what has emerged, and what future projections of
these cultural landscapes were envisaged.
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Figure 1. Christmas market on the Römerberg, Frankfurt, 1936 (contemporary postcard, photographer
unknown; Collection DHRS).

2. Materials and Methods

This study extends upon previous work by the authors investigating heritage per-
ceptions of Christmas markets, using a parallel methodology [32]. For inclusion in this
multiple case study [42], five Christmas markets were selected; four in Germany (Dresden
Strietzelmarkt, Mainz Historischer Weihnachtsmarkt, Frankfurter Weihnachtsmarkt, and
Weihnachtsmarkt Offenbach) and the fifth in the United Kingdom (Birmingham’s Frankfurt
Christmas Market, an annual market officially exported from Frankfurt). These markets
were chosen due to the strong historical association of Christmas markets in Germany,
with several German Christmas markets having been continually operating since the fif-
teenth century (e.g., Dresden’s Striezelmarkt since 1434). Furthermore, German Christmas
markets can be considered archetypal of a ‘traditional’ Christmas market, offering an
experiential and social event which is recognised as culturally representative by both locals
and tourists, often set in historic settings and encompassing rich sensory landscapes. Site
selection included both historic and modern renditions of German Christmas markets,
being geospatially and socially diverse, to incorporate a wide variety of site variables and
thus a potentially more diverse range of perceptions (Table 1). The extension to include
Birmingham’s exported German-styled market further expanded site variables.

Data were collected through interviews across November/December 2023, targeting
visitors (local, non-local), stallholders, and key informants—including representatives of
market organisers and church figures of adjacent churches. Potential participants were
approached on-site with the objective of exploring a large perspective range, including
those from local and non-local visitors, and from across a range of demographics (e.g., age
and gender). Thus, the sampling strategy objective was to collect a broad range of perspec-
tives rather than to attain a fully representative sample. Semi-structured interviews were
undertaken on location, or offsite as requested due to inclement weather. Key informant
interviews were offsite (one online). Interview questions solicited perceptions of temporal
change in markets (e.g., changes in market layout, stall composition, organisation, sensory
experience, and visitor composition) alongside future projections, as well as missed experi-
ences (if any) from past renditions. Interviews were undertaken in English and German,
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with the research team including a native German speaker for facilitation of multi-lingual
communication. Length of interviews averaged twenty minutes, with a range from five to
sixty minutes.

Table 1. Christmas market data collection specifics of those selected for inclusion in this study.

Market Site
Location

Country Established Data Collection Dates
# Interviews
(# of People)

Site Variables

Birmingham England 2001 Nov 18–22 11 (n = 13) Non-historic setting, large town,
very recent market

Frankfurt Germany 1401 Nov 27–29,
Dec 10 9 (n = 15) Historic setting, large town,

historic market

Offenbach Germany 1978 Nov 25–26,
30, Dec 1 5 (n = 10) Non-historic setting, medium

town, recent market (post-WWII)

Mainz Germany 1975 Dec 1, 8–9, 11 9 (n = 21) Historic setting, medium town,
recent market

Dresden Germany 1434 Dec 3–6 12 (n = 15) Historic setting, large town, icon
historic market

Fifty-eight interviews were employed in the original study. For the purposes of this
study investigating temporal changes and projections, only repeat visitors from previous
years were selected for inclusion, resulting in a total of forty-six interviews (Table 1). In-
formed consent was provided by prospective participants, and localness was self-identified.
Procedures followed Charles Sturt University Human Research Ethics Committee protocols
(Protocol Number H23548).

Coding and Analysis

Interviews were either audio-recorded or, in cases where participants declined consent
for recording (n = 5), detailed notes were taken instead. All recordings were digitally
transcribed and manually reviewed for accuracy. Each interview was coded according
to its site location (e.g., Dresden = D1, D2; Mainz = M1, M2), with multiple participants
at a given site labelled sequentially (e.g., Dresden = D1-1, D1-2). Survey data were also
location-coded (e.g., Dresden = DS1, DS2) (see Supplementary File). Textual data were
thematically analysed in NVivo 12 Plus across two coding rounds, with nodes generated
iteratively as key themes emerged [43]. The initial coding framework was informed by
findings from an earlier pilot study [44].

3. Results

3.1. Birmingham

The Birmingham Frankfurt Christmas Market is a comparatively recent market, con-
sisting of approximately sixty stalls since its formal establishment in 2001. It runs from the
western core area of the architecturally distinctive Victoria Square eastwards across New
Street—a narrow street lined by commercial buildings. The market is visually attractive
with high levels of stall illumination and iconic infrastructure, and becomes a hive of social
activity for locals—especially on evenings and weekends.

For this market, local visitors commented on negatively perceived recent changes,
such as the increased price of offered products (notably Glühwein) being a major catalyst
for reduced visitation “it’s got progressively more expensive over the last few years to
have drinks, so we now prefer to go somewhere else” [B1]. Other observations included
positively perceived changes, such as the addition of LCD screens and the more noticeable
presence of security staff alongside car barriers for pedestrian protection. However, some
non-local visitors commented that little had changed recently, and others simply that
numbers of seated eating places had reduced.
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Other changes were also evident as a result of management adjustments reacting
to the COVID-19 pandemic. There was a clear decline and/or change in stall numbers
and offerings post-pandemic, with an organiser revealing that the market footprint was
lessened in 2021 to reduce congestion, subsequent to the total cancellation of the market
in 2020. A post-COVID one-way pedestrian system was reported to have significantly
improved visitor flow and lessened apparent crowding issues.

Stallholders also commented on market size and composition change since the in-
troduction of Brexit, resulting in fewer stalls operating, with a proportional increase in
those offering foods and a concomitant decrease in crafts (e.g., Christmas decorations and
nutcrackers). An account of overall composition evolution (including Brexit) was explained
by a long-term market organiser. After an initial pilot market in 1997, the Birmingham
Christmas market has run annually since 2001 (COVID year 2020 excepted), utilising
German-sourced products and labour. Original stalls included Glühwein, bratwurst, and
marzipan vendors, alongside a number of craft stalls such as those selling glass baubles
and other Christmas ornaments. With market expansion from only ten stalls as a pilot,
alcohol stall numbers increased concomitantly with the lifting of alcohol restriction zones,
effectively forming a licenced premises over the duration and footprint of the market. Chil-
dren’s programmes were correspondingly developed, as were adjacent events on nearby
Centenary Square, which included a Ferris wheel, an ice rink, and an English craft market.
Of significance, however, was the implementation of Brexit in 2020, due to complications
and increased expense regarding products and staff—with the notable consequence being
that vendors have since dropped out and certain offerings (such as craft and gift stalls) are
now considerably limited. Recognition of compositional change enabled management’s
attempts to rebuild what was lost, with actions including the targeted introduction of a
craft stall in 2023 and a planned introduction for two more in 2024, and the re-supply of
some iconic ‘non-returner’ products (such as paper stars)—enacted through other larger
operating trader’s entities. Stallholders commented that established stalls such as those
selling crystals, ceramics, and gifts were recently offered additional stalls to manage by
the market organisers, with the aim to increase the footprint of the market through 2024
and beyond.

Stemming from the above, future projections of the Birmingham market were centrally
connected to immigration policies associated with Brexit. An organiser advised that product
authenticity could remain to an extent, with German beer, crafts, and foods being sourced
and imported directly, although at increased cost through customs agents. However, items
not considered as having ‘authenticity issues’ would be sourced locally from around the
UK, such as serviettes and incidental foodstuffs (lettuce for example).

The central issue moving forward related to staff and complicated immigration rules;
notably, that new staff who own, run, or manage markets are explicitly excluded from a
suitable visa route. Whilst a ‘frontier worker permit’ (costs covered by the organiser) allows
for 180 days of work annually in the UK for those previously working pre-December 2020,
and descendant children aged 18 to 21 may apply for pre-settled status through parental
frontier worker permits, such permits expire after five years. Whilst management accepted
renewal costs, it was revealed that around 100 individuals needed renewed permits in
2026. The issue was highlighted that as individuals retire, have health issues, or become
more family-focussed, core German staff and stallholders are unable to be replaced as no
immigration route is available. The age profile of current staff suggested that an eight to
nine-year timeframe (~2031–2032) results in a large tranche of people reaching retirement
age, and whilst local staff can be readily hired to undertake ‘back of house’ duties, the
core team of supervisor and managers will be profoundly affected, being not sufficient in
number to run the market in its present rendition. Reasonable future projects therefore
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entail that, although some kind of market would be put into the space—“for Birmingham
without a Christmas market now would be unimaginable, just unimaginable” [B11], it
could not be an authentic German Christmas market. Being managed by a UK operator,
“they might do German style, but it will all have to be built and sourced and staffed from
the UK because without a change to the law, we just can’t get the staff in to do the work”
[B11]. Critically, resultant authenticity issues were seen as the most significant challenge to
the market moving forward, and significant to the social landscape of Birmingham as the
current rendition remains as “the jewel in the crown of the Christmas package” [B11].

3.2. Frankfurt

Germany’s Frankfurt Weihnachtsmarkt comprises over 200 stalls, with the market
traversing a space north from the river Maim to Hauptwache, a distance of approximately
500 m. Whilst the core area has been centred on Römerberg since 1401 (a square surrounded
by fifteenth century buildings) (Figure 2), the market now includes other distinctive spaces
including Paulsplatz (with plane trees and commercial buildings), and the northern Roß-
markt (an open square bordered by modern skyscrapers).

 

Figure 2. Christmas market on the Römerberg, Frankfurt, 2023 (photograph DHRS).

Changes to this Christmas market were reported over both temporal and spatial
scales. A regularly returning non-local commented on product price increases together
with a substantially higher number of people now visiting the market, but that actual stall
composition had not changed over the last ten years. Another local commented on the
market’s size expansion, being initially based on the Römerberg and since expanding into
other districts, being negatively perceived and considered “just become too much, I would
say” [F9-2].

Market organisers commented that security concerns and responses to the COVID
pandemic were catalysts for market expansion, with very tight rows now making way for
more space, based on safe visitor distancing requirements. This development resulted in
an altered feel of the market, as closer lanes engendered more jostling between visitors.
One local in her seventies commented that they had become accustomed to lower numbers
of people in the pandemic time generally, and that current large numbers of visitors
post-pandemic were a major consideration to constrain market visitation to quieter mid-
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week times, with weekends being actively avoided. Interestingly, an organiser noted that
the spatial increase now offered on the Römerberg currently adheres to fire department
regulations, but that the more compact previous rendition of the market also adhered to
regulations ten years prior—suggesting that future regulations will require further layout
and design modification.

Footprint expansion was explained to be a reaction to contemporary visitor demands
and expectations, such as the inclusion of the Pink Christmas market in 2012 (an LGBT+
friendly addition) and the more modern market on Rosmarkt in 2021. As a necessary post-
Corona step, the newest market area of Rosmarkt was designed to generate more space for
visitors in a modern style. With a skyscraper setting and located in the heart of Frankfurt
city, it was described to perfectly contrast the traditional Römerberg Christmas market
with a contemporary ‘American’ rendition, much like “the North Pole and the South Pole”
[F2-2], shifting away from the traditional style across the market’s entire footprint.

Frankfurt locals commented on other aspects of increased modernity of the market,
such as the addition of a modern carousel, and comments were made by an 89-year-old
that past market renditions were much simpler and modest, with modern iterations be-
ing glitzier and more ostentatious. Some locals commented on the preference of past
smaller, more intimate markets, “Das war früher schöner [That used to be nicer]” [F6-1],
generating disinterest of attending current renditions. Similarly to Birmingham, numerous
visitors commented on the increased prices of products (notably Glühwein), and corre-
sponding agreement of a shift away from specialist handicrafts like Hessian pottery to
general commercialisation.

Other changes which were displeasing included the evolution to a modern container-
style vendor stall (being easier to erect) from the more charming imperfect stalls of the
past, and the shift from traditional incandescent bulb lights to LEDs, with an organiser
stating “The light is warm also, but I don’t know what, but I’m missing something. Maybe
the defect one” [F2-2]. Of interest here is the recognition of change being important to
locals and those deeply connected to the market: “I guess our normal visitor won’t see
the difference between the lights (. . .) It’s like always experts will see it and newbies don’t
see it” [F2-2]. Such comments highlight that market familiarity engenders higher levels of
connection and recognition. Other disliked changes include the shift away from traditional
Christmas music to pop/disco music, as remarked by a 66-year-old local.

Future projections of Frankfurt’s Christmas market were largely linked to local policy
and management, being considered as notable concerns for the overall market experience
for future generations. Organisers raised the probability of the market being “much more
boring in 50 years” [F2-2], with the potential for many things being forbidden in the
future through implementation of stricter rules to make the market safer, such as no open
fires, lower alcohol limits on glühwein, and tighter control of foodstuffs. Additionally,
negative future projections were also linked to climate change. An organiser considered
that significant changing local demographics would not result in an impacted Christmas
market, but that climate-change-induced increased temperatures would fundamentally
change the market’s essence.

3.3. Dresden

One of the oldest markets in Germany (proudly since 1434), Dresden Strietzelmarkt,
continues to be located in the Altmarkt, a square bordered by architecturally distinctive
buildings and the adjacent Kreuzkirche (Figure 3). It is considered a ‘must-visit’ traditional
German Christmas market. Over two hundred thematically decorated and illuminated
stalls are squeezed into the space, with several visual icons adorning the market, including
an historic double-decker carousel and an impressive candle arch at the primary entrance.
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Figure 3. Christmas market on the Altmarkt, Dresden, 2023 (photograph DHRS).

The Strietzelmarkt was perceived to have undergone several changes over remem-
bered time, both temporally short and long. In the short term, the market was reported
as not running for two years due to the COVID pandemic (2020–2021). On resumption,
younger Dresden locals commented how pleasing it was to see the market return to a size
comparable to pre-COVID times, as the first rendition post-COVID hiatus was limited to
around 100 stalls. Compared to the 2022 rendition—stated as being “so small and you
didn’t get this feeling like today” [D1-1]—the 2023 version was significantly larger, with
one local highlighting the positives “I’m happy that Christmas markets can be so big [as]
before Corona because I missed it” [D1-1].

Over the long-term, older locals explained how the Striezelmarkt used to be limited
locationally to the Altmarkt, but has since spread to the side streets, towards the Elbe,
and continually expanded all the way to Albertplatz. Comparatively new additional
market elements were the Schwibbogen (candle arch) and the pyramid (from around 2007).
Another major change included the titled narrow rows of “Soldatenmäßig [solider-like]”
[D5] stalls from the GDR period being developed into a more organic arrangement around
2008. One long-established stallholder explained that the preceding rows created equal
opportunities for stallholders to purvey their wares without the recent problem of “really
dead corners” which “looks good, but once you are here, it’s very confusing” [D10]. This
alteration, combined with the addition of the subterranean garage, fountains, and round
stalls, was explained to have taken much of the old ‘flair’ away, and the previous market
design was missed by some locals. However, local preference of design was mixed overall,
with some preferring the less dense market as one aged, and others preferring the original
organic rendition.

The sensory experience of the market was also reported to have changed temporally.
Some locals drew attention to the improved visual amenity of the space over time, as
during the GDR times (former East Germany) the surrounding sandstone buildings were
black because they were covered in soot. Mixed feelings were raised—the black buildings
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made the lights more intense as a child in the past due to the visual contrast, and that
modern market renditions look more colourful now due to the absence of black. Others
drew attention to the diminished aural amenity, with recorded sounds being noticeably
absent as a result of licencing issues and substantially increased costs, with national music
no longer played. This loss of traditional sound was highly missed by older locals, with
the additional feeling or unique flair that was engendered through the aural realm being
notably absent.

Comments highlighted the deficiency of previous children’s evening programmes,
apart from the recent inclusion of a children’s bakery over the last 15 years. The dearth
of stalls offering interactive craft opportunities for children (painting, Christmas ball
decoration, singing of German Christmas songs) was highly missed by younger locals,
being considered a reminisced childhood activity, engagement of which had significant
personal importance.

Older locals compared the current market to previous renditions operating during the
GDR, which focused more on crafts and handicrafts (knitting, stonework) before a gradual
change in composition to less handicraft and production post-GDR. Earlier renditions also
comprised fewer (and older) booths offering greater product variety. It was observed that
the modern market offered comparatively more gastronomy, and most locals commented
on the ubiquitousness of food and Imbiss (snack bars), alongside the general increase in
prices. Where craft products were currently offered (like Erzgebirge products), they were
frequently considered “alles mehr so industriell [more industrial]” than in the past [D9-2].
Specifically, artisan products like glass blowing were reported to have ceased, with the
last stallholder passing away in recent years and no family member wishing to take the
position on. Other artisan products in decline included hand-crafted brooms, hand-carved
Erzgebirge, Swiss-carved church figures, and important/nationally significant crochet and
lacework (consisting of five or six vendors previously). A pottery stallholder revealed that
around 30 years prior there were 12 stalls selling pottery from areas including Lausitz and
Thüringen, with this merchant now being the single operator selling such handicrafts.

Rationale for artisanal decline was pronounced multi-fold. Firstly, it was explained
that the stallholders were generally of an older population, with few younger workers
employed. That the central problem “lies in the younger generation” [D10] was often
reported, whereby they shy away from difficult work in the cold, demand comparatively
high prices to work despite being inexperienced, and/or prefer to work in heated huts of
Glühwein stalls where they are supplied with free drinks and food. Secondly, the modern
row positioning limits opportunity, with a difficult position in a comparatively obscure row
returning only 20% of the intake compared with a highly prominent position. Additionally,
it was explained that because of price increases for energy and other costs, craft traders
cannot simply afford to run a stall, but, conversely, sausage traders can: “Wir Händler so
mit unserem Handwerk hier, wir sagen immer, gegessen wird immer. Dafür ist immer
Geld da. Aber für das hier, so, damit gehen wir kaputt. [We traders with our craft here,
we always say, we always eat. There is always money for that. But for this, like this, we’re
going to break.]” [D7]. Finally, the COVID pandemic seemed to account for the final straw
for the artisanal merchants: “Und durch die Pandemie sind sehr viele Stände weggefallen
[And due to the pandemic, a lot of stands have been lost]” [D6], with many providers
not returning post-pandemic for a multitude of reasons, including simply not being able
to finance the business. Most interesting is that the social community of the stallholders
ceased to exist post-COVID as previously, with “Auch die Geschäfte, die Händler, die
jetzt noch da sind, die sind härter geworden [The shops and dealers that are still there,
have also become tougher]”. Vendors are now forced to look after themselves and become
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more commercially focused, which, as one stallholder reported “das ist das Hauptproblem
geworden [that’s become the main problem]” [D7].

Results of these issues are clearly observable. A stallholder explained that the Striezel-
markt could harbour around 260 individual stalls prior to 2008, and market organisers
correspondingly received around 550 applications. For the 2023 rendition, of the 225 stall
positions on offer, an application rate of approximately one-to-one ensured reasonable
success for any potential future stallholder. It is obvious how limited supply of stallholders
could create substantial shifts in product choice and availability. As an example, to sustain
stall numbers as desired by management, it was reported that stall categories have been
substantially diversified, with around five to seven around forty years ago, later increasing
to 15 or 20, and comprising 44 different categories in 2023.

Aside from composition, the Striezelmarkt has undergone other changes. Comments
were made that there were no dangerous situations in earlier times, so the market could be
more tightly packed safely. It was observed that the recent inclusion of bollards, barriers,
and police is now always a consideration “das schlummert ja am Hinterkopf [that’s at the
back of my mind]” [D9-2], which softens the mood and creates secondary thoughts for
attendance.

Being a Christian-centred event, it is interesting to consider how locals consider the
religious connections of the Christmas market over a temporal period. Comments were
made that there was a significant decline in terms of visitors at religious services and events
in an adjacent church over the last ten years, with the COVID pandemic accelerating such
trends. It was even reported that current church attendance reflected GDR communistic
state times—when church traditions were totally unsupported. A church figure made clear
that church concerts were well attended by visitors, but people “sobald die irgendwas mit
Gottesdienst oder beten oder mit Service, dann sind sie zurückhaltend [as soon as they
have anything to do with worship or prayer or service, then they are reserved]” [D12],
and also that the ambience and history is appreciated, but too much service and too much
religion is considered a problem. How much this is directly connected to market visitation
and associated transformation is debatable, but considering deep religious connections to
the Striezelmarkt’s opening ceremony, such trends are notable and worthy of attention.

When probed to predict future market iterations, a stallholder replied that there is real
uncertainty resulting from the retirement of the older generations, with the example given
of the sole remaining traditional lacework merchant being in her seventies. Another crafts
stallholder highlighted the difficulty in attracting younger people to purvey traditional
handicrafts because of the difficult working conditions. The perspective was made that
stalls offering handicrafts will become significantly fewer in the future. If, as predicted, the
continued trajectory of diminished handicrafts continues through future intergenerational
change, one stallholder suggested that market organisers would need to incorporate an
increased number of product categories and diversify the market even further to retain
financial capability, further altering market composition.

Modernisation of the future market iterations was also viewed as a real issue. A
stallholder projected increased modernisation throughout the market, with the result that
as traditionalism becomes lessened, the recognisable spirit of the market “dass dann das
gewisse Etwas weggeht [that the special something would then go away]” [D7]. It was
anticipated that special seasonal products offered would be readily available (and more
cheaply) for purchase in standard shops or even online (e.g., Amazon), resulting in the
loss of the market’s unique identity, the demise of respect for craftsmanship and quality
of work, and a break in the depth of connection with respect to culture and community
through loss of sentimental inherited products.
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Finally, similar to a notion observed in Frankfurt, older Dresden local visitors reflected
that the warmer winter temperatures as a result of climate change would make the market
much less interesting, as cold temperatures are essential to the Christmas market experience;
“wir gehen schon gerne, wenn es kalt ist [we like to go when it’s cold]” [D9-2].

3.4. Mainz

The Mainz Historischer Weihnachtsmarkt is a relatively small, visually attractive mar-
ket, comprising approximately 100 stalls within the Marktplatz and surrounds (Figure 4).
Whilst being a comparatively recent addition in the historic calendar (since 1978), the
current market rendition has links to past Christmas markets in Mainz centuries earlier.
It is a popular stop for tourists travelling on Rhein River cruises, and also for locals for
regionally distinctive gastronomy.

 

Figure 4. Christmas market on the Marktplatz, Mainz, 2023 (photograph DHRS).

The Mainz Christmas market was reported to have undergone several changes, again
both short- and long-term. Over the short-term, a stallholder observed that there was a
notable increase in visitor numbers over the past six years, and a corresponding increase in
attendance of family groups. The comment was made that although people were generally
more friendly in the past (and now wander around with a more morose temperament), if
the stallholder were to engage them in a pleasant manner, they would be paradoxically
happier than before, with a vitalised Christmas spirit. Explanations were offered in that
visitors were more stressed now, with high prices resting heavily on their shoulders.
Another comment was made that locals’ behaviours have shifted since the pandemic, with
a subconscious pursuit of distance between visitors now taking place, interrupting the
carefree nature of a busy market experience.

Young locals highlighted problems concerning significant price increases, suggesting
that a preferred option would be to look for cheaper market options in smaller towns
or communities. Older locals also commented on this issue, and whilst one dismissed it
as “people pay it because of the atmosphere” [M1], the majority of locals viewed this a
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major drawback of change. Older locals also commented on the perceived market footprint
increase over time, and the increase in security which was considered a major concern.

Multiple locals reported that stall locations were perceived as highly consistent over
recent years. Such certainty created an anticipation of food which was considered comfort-
ing and provided familiarity and structure which was satisfying. Long-term stallholders,
however, observed that in the early market renditions, stalls were scattered around much
more and not so formalised as a concentrated unit being centred on the square. One
stallholder commented that the increase in footprint was considered acceptable, but it was
clearly stipulated that further increases were undesirable and unsustainable.

Other changes in market composition were offered. It was reported that previous
renditions offered themed events like performances specifically for children, but that
these are now no longer presented. A long-term stallholder also commented that the
older carousel used to be double story with horses to ride on, unlike the single-story ride
currently presented. Similarly to Dresden, recent issues of the lack of broadcasted Christmas
music were highlighted as being critical. Running sporadically, background Christmas
songs of Mainz Weihnachtsmarkt were “einfach schön [just beautiful]” [M7] and lifted the
mood and spirit among the people, and the cessation of music across 2023 was considered
sadly missed.

Whilst stall numbers have increased temporally, it was revealed that stall variety
had not—there was simply a larger number of stalls purveying similar wares/products.
Glühwein stands, for example, had increased from four to eleven. A stallholder acknowl-
edged that whilst the public generally like a larger market, the increase in Glühwein stands
changes visitors’ behaviour by allowing more alcohol to be consumed (through shorter
queues), with the evening attracting more young people intending to become inebriated,
with the market dynamic changed as a result. It was also observed that with the reduc-
tion in handicrafts, spatial expansion requires an increase in gastronomy stalls but with
fewer people buying products at any given stall—reducing profits for stallholders and an
overall ‘loss’ for everyone. More recently, the market was considered to have become more
commercial in feel overall—more stressful, hectic, and profit-oriented.

Long-term stallholders remarked that the Christmas market had doubled in size,
shifting from a totally compact market on the square to the more expansive, sprawling
market village around twenty years ago. Also considering the long-term, it was repeatedly
reported that the market was presently centred less on craftsmanship offerings (crafts,
carvings) and focused more on consumption, with food stalls now being considered
so prevalent that they were deemed overwhelming. The introduction of low quality,
Chinese-manufactured Christmas presents at the expense of rural German craftmanship
was frequently observed as being highly displeasing for a traditional Christmas market,
with stalls like Käthe Wohlfahrt being denoted as a major culprit with its inception around
2011. The demise of craftsmanship stalls was considered directly affected due to the shift
in handicraft business practices. With the provision of non-local Christmas ornaments at
reduced prices, established stalls offering higher-quality local crafts became priced out,
could not compete, and ultimately disappeared from the Christmas market. Examples were
given whereby two well-established stalls selling Christmas tree baubles and many selling
wooden knickknacks (kleine Nippes) had completely disappeared as a result. The power
of Käthe Wohlfahrt was evidently pointed out by one stallholder, who explained that the
company directly opposed instructions to set up on the lower outskirts of the market, and
fought for a prominent position in which to trade—even so that a large traditional carousel
had to be displaced: “Ja, wir haben immer zwei Karussells. Aber das war hier, wo die
steht, war ein Karussellplatz [Yes, we always had two carousels. But that was here, where
it [Käthe Wohlfahrt] stands, was a carousel place]” [M5-2].
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Policy and governance were offered as central reasons for specific future projected ren-
ditions in Mainz. One stallholder suggested that management change to a more centralised
department, such as ‘Tourism Mainz’ for example, would generate an entirely different
market experience, with increased fees and commercialisation as a result. Issues of intergen-
erational recruitment were presented similarly to Dresden, with a stallholder offering that
there will be continued succession problems with the craft stalls, with the opinion offered
that if a given family is not large enough to continue, the stall will ultimately disappear.

Modernisation issues were also linked to anticipated future management processes
and planning, with a shift from the traditional experience towards greater commercial
development and expected concomitant tourist-centric exploitation. Stallholders gave the
opinion that markets were expected to become more modern, with a foreseeable increase
in potential conflicts between management and stallholders as organisers adjust, modify,
and constantly innovate. Multiple opinions were given that if the market was allowed to
increase its size further, its distinctive atmosphere and identity would dissipate, and as
such (from a stallholder’s perspective) the market was desirable to be maintained in its
current form and style.

3.5. Offenbach

Being a relatively small market (32 stalls), Weihnachtsmarkt Offenbach is largely aimed
at local visitors. Established in 1978, it consists of gastronomical-centred offerings, the stalls
of which are highly unique, with some being highly decorated and others presented as
food trucks.

Local visitors commented that programmes, facilities, and huts presented at the market
have been largely consistent over the last ten years, but with a generally appreciated
expansion in market size over the previous decade. However, considering the longer
term, one local commented that the market has lost much of its character, with resultant
diminished number of visitors, a halving of size since around 30 years ago, and a loss of
the traditional Christmas smells—being “nichts mehr [nothing anymore]” [O3-1]. Other
locals commented that the present rendition is “alles so kommerziell [all so commercial]”
[O1-2], and although typical smells of Glühwein remain, the lack of Christmas music
makes the market feel like nothing to do with Christmas anymore, and now deemed being
“nur Geldmacherei [just a money-making scheme]” [O1-1]. It was commented that the
lack of traditional Christmas bakery smells contributes to forming a depleted atmosphere,
and that the addition of live carolling would be “ein Traum [a dream]” [O3-1] and would
substantially contribute to the market befitting a ‘wonderland’.

In line with other markets, long-term stall composition had reputedly changed over
time, with the loss of handmade products such as lamb skins, handmade cups, and jewellery.
Despite this, a long-term stallholder made clear that the smaller number of stalls presently
tendered ensured a market which is not overloaded with multiples of each offering—a
design which was suggested to be preferred by visitors.

Critically, the market space was reported to have diminished in quality since the
pandemic, with a decline in general quality of the shopping district and increased crime in
the region, with the result being that locals often tend to prefer to shop in nearby Hanau or
Mainz. Specifically to the market, the visitor experience was considered to be somewhat
lessened. Older locals reported that the atmosphere was completely lacking due to an
absence of Christmas music as a result of increased GEMA royalty licence fees. Visual
amenity was also affected by the installation of concrete blocks prohibiting driving attacks,
also affecting atmosphere by engendering a background fear. Flowers decorated previous
renditions of markets before a subsequent shift to other lighted decorations, with these
now being considered under threat due to rising energy costs over the four-week operating
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period—an extended season to assist stallholders’ profits in light of lost income due to
pandemic closures. It was also observed that post-COVID, customer demographics have
changed somewhat, now being more centred on the 20–30-year-old age bracket rather
than the older generation—with the younger generations being more interested in the
traditional experience.

When considering future projections, a stallholder in her forties expressed fears that
alongside general closure of shops and shift to internet shopping, the reduction in people in
the streets would result in a corresponding decline in visitor numbers, a decreasing market
footprint, and a conceivable obsolescence of the market over a twenty-year time period.
The opinion was offered that larger, more tourist-focussed markets such as Nuremberg
and Frankfurt would continue to operate, but smaller markets such as Offenbach might be
forced to discontinue.

4. Discussion

Despite unique findings for each of the five Christmas markets, themes of transition
are observable across all sites. There was a notable shift away from traditional handicrafts
towards gastronomy and mass-produced products due to (amongst other reasons) increased
economic pressures, commercialisation, and problems of intergenerational recruitment
(Table 2). Such shifts were observable in all markets, being similar across all town sizes
and market histories. Indeed, the predicted loss of handicraft offerings would result in
the demise of industry heritage representation throughout entire markets. This is known
to be particularly important in Dresden, as active engagement with traditional products
(e.g., lacework, glass-blowing, wood carvings) at the Striezelmarkt was deemed vital in
communicating historic and social practices of the local area’s industry to subsequent
generations [32]. The importance of such handicrafts to the heritage landscape was not
raised by respondents at the other four markets studied, but if similar sentiments are held
there as well, then it would be critical to address any predicted demise.

Moreover, the concomitant proportional rise in alcohol stands has resulted in some
markets (notably Mainz) feeling more like drinking venues than social functioning spaces,
with traditional experiential formats being lost. Whilst explanations from the supply side
have been identified earlier (high turnover, desirable products), questions arise regarding
demand. Recent analysis of Christmas market layouts has revealed that consumption of
gastronomic offerings has become a major focus of Christmas market visitation, and has
even accelerated post-pandemic, as evidenced by the increase in such stalls across several
German markets [45]. The question remains regarding what causes this increased demand.
How much of the increased proportion of alcohol offerings is linked to intensified tourism
or changing local visitor demographics? If it derives from increasing visitation by younger
generations, then implications arise for older generations who typical hold onto ‘tradi-
tional’ heritage ideals. If it results from increased tourism (national or international), then
ramifications for local visitors are obvious, evidenced by those who seek more ‘traditional’
options in smaller towns or communities.

Other transition themes emerge from amended government policy and law, such as
authenticity issues of Birmingham’s market caused by Brexit, with the end result being
the provision of a stylised Christmas market, but not German or ‘traditional’ in essence.
Expectations of modernity and ‘improvement’ in Mainz also suggest redrawn future market
styles, with prospects seemingly focused more on commercialisation and tourist appeal
rather than on imparted heritage values or cultural importance. Increased prices and
lessened stall diversity has made markets feel more commercial, and stall layout variation
has resulted in an altering of visual amenity and, by extension, the entire intangible
atmosphere. Additionally, attitudes upon return post-pandemic have resulted in some
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markets having a lingering sense of fragmentation and diminished cohesion, alongside
changed visitor behaviour to avoid peak periods of weekends and evenings—notably so
for older age visitors. Importantly, whilst footprint expansion has often created larger
markets deemed ‘too much’ than desired (Frankfurt, Mainz), status quo operations would
naturally result in saturation through increased visitation.

Table 2. Data summary of the five studied Christmas markets—up arrows denote increase, down
arrows denote decrease, horizonal denote similar continuation (for sensescape change: up arrows
denote improved, down arrows denote diminished).

Issue Birmingham Frankfurt Dresden Mainz Offenbach

Visitation
Visitors ↓ short term ↑ ↑ ↑ short term ↓ long term

Profile ↑ younger and
family groups ↑ younger

Stallholders Ageing Yes Yes Yes

Stall numbers
↓ short term
↑ long term ↑ long term ↑ long term ↑ long term ↑ short term

↓ long term

Layout

Footprint ↓ short term
↑ long term ↑ ↑ ↑ ↑ short term

↓ long term

Laneway size ↑ ↑

Layout change
Yes—soldier like to

organic
arrangement

Yes—more
formalised and
concentrated

Seating ↓

Stall
offerings

Variety ↓ management
working on this → ↓ → ↓ long term

Foods ↑ ↑ ↑
Glühwein ↑ long term ↑

Crafts ↓ management
working on this ↓ ↓ ↓ ↓

Prices ↑ short term ↑ ↑ ↑
Children’s

programmes
↑ long term ↓ ↓

Security
presence

↑ ↑ ↑ ↑

Commercialisation
/Industrialisation

↑ ↑ ↑ ↑

Modernisation ↑ ↑

Sensescape change

Soundscape ↓ ↓ ↓ ↓
Visualscape ↑ ↓ ↑ and ↓ Yes—not stated ↓
Smellscape ↓

Tactile (climate
change) ↓ ↓

COVID-19
related

↑ visitor flow
↓ crowding

↓ stall numbers and
offerings

↑ market footprint
↓ crowding

↓ artisanal products
↓ stallholder social

community

Subconscious
pursuit of visitor

distancing

↑ younger
generations

↓ older generations

Future projections

Projections

Continuation but
not as an authentic
German Christmas

market

↑ sterile
environment

further layout and
design modification

Uncertainty of
artisanal offerings
↓ unique identity

↓ respect for
craftsmanship and

quality of work
↓ depth of

connection with
respect to cultural
and community
↓ sentimental

inherited products
altered market
composition

↑ centralised
department
↓ traditional
experience
↓ craft stalls
↑ commercial
development

↑ tourist-centric
exploitation

↑ fees
↓ distinctive

atmosphere and
identity

↓ visitor numbers
↓market footprint

conceivable
obsolescence of the

market

Expected causes

Effects of Brexit
policy and

immigration rules
Ageing staff profile

Tighter regulations
Local policy and

management

Ageing stallholders
Difficulty attracting

younger workers
Modernisation

Policy and
governance

Expectation of
modernity

Intergenerational
recruitment

Shop closure
Internet shopping
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Most critical, however, is the decline in the intangible sensory and experiential land-
scape of the markets, notably pertaining to the visual, aural, tactile, and olfactory realms.
Loss of traditional music (and indeed all music) is palpable, characteristic smells of baked
goods/incense are conspicuously missed (notably so in Offenbach), visual amenity has
changed with the introduction of container-style stalls and LEDs (Frankfurt), and tactile
childhood encounters were largely absent (Dresden). These issues form critical discussion
for future projections by multiple participants. That an organiser of the Frankfurt market
suggested that their Christmas market will become ‘much more boring’ in the future speaks
profoundly of stricter regulation, climate change, and modernisation. Conversely, that
Birmingham’s modern market revealed an improved visualscape raises further discussion
on the status quo of predicted sensescapes, being not drawn into community expectations.
Furthermore, as this study forms part of a larger project exploring multisensory heritage
of Christmas markets, it would be doubtful if such elements would have come to light so
fruitfully if our focus was solely on visual or physical/spatial components, rather than a
holistic multisensory analysis.

The transitions highlighted above ultimately affect both authenticity and identity of a
given market, with overall experiential feelings being more generic and less rooted in the
traditional—a shift away from the ‘magical atmosphere’ to more functional, and possibly
sterile, environments. If authenticity, traditional quality of work, and sensory richness
continue to decline as predicted, the future experience of these cultural landscapes is
at risk.

Importantly, the gradual change in offerings (to more alcohol and modern wares)
perhaps diminishes any “Christmas-ness” of a Christmas market. This is additionally so
considering the loss of Christmas music, a decline in religious connections, and lessened
interactive Christmas-themed activities. Recognising changed values in the German popu-
lation, such as the increase in importance of friends and, therefore, social engagement [46],
we need to consider at what point will Weihnachtsmärkte be considered ‘Christmas mar-
kets’ in the future or simply just ‘markets’ that occur at Christmas time as they used to
be in the pre-Bourgeois era. The whole essence of Christmas-ness at these markets ap-
pears to be diminishing—whilst there are some positive efforts to retain this existence,
identified changes (whether perceived as positive or negative) are ultimately changing
the fundamental anchor (Christmas-ness) of the markets. What does it mean if Christmas
markets and the ephemeral cultural landscape that they represent are no longer about
Christmas? Could this be conceived as a ‘win’ for living heritage or a ‘loss’ of traditional
heritage? While numbers of practicing Christians in Europe are recognised to be decreas-
ing [47], that does not necessarily equate to Christmas-style traditions being desired to be
discarded. Indeed, there has been an almost doubling of church attendance on special holy
days such as Christmas over the last twenty years in Germany, and a reported increase in
religious importance across Germany [46]. Such consideration has significant implications
for local heritage Christmas market landscapes, and indeed national and/or cross-national
landscapes during the Advent period. This may be particularly so in areas of strong immi-
gration incorporating multi-faith populations such as Offenbach, and although beyond the
scope of this paper, presents fruitful avenues for future research.

The importance of a multisensory investigation and analysis demonstrated in this
paper raises critical contemporary issues considering landscape heritage not previously
addressed in the literature. Whilst recognising sample limitations, our study has merit and
finds that Christmas markets represent multidimensional ephemeral cultural landscapes.
Seen through the lens of ‘traditional’ spatially circumscribed tangible approaches to cultural
landscapes, Christmas markets with their arrays of stalls and focal points (e.g., Christmas
trees, nativity scenes, carousels) can be equated with temporally constrained miniature
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villages of a non-residential character. These miniature villages are erected within the
confines of an urban open space which acts as a giant stage with the commonly historic
buildings providing for a theatrical backdrop.

While the spatial positioning of the focal points tends to be static, providing a temporal
consistency, the arrangement of the stalls in rows or as agglomerations with pedestrian
circulation spaces echoes urban planning concepts. This is reinforced by the zoning of stalls,
on the one hand ensuring a mix of products, while on the other relegating less ‘Christmassy’
offerings to the periphery. From an organiser’s perspective, the ephemerality of a Christmas
market not only allows adjustment with the zoning but also permits wholesale restructuring.
That can be a dramatic redesign as in the case of the Dresden Strietzelmarkt, where a rigid
linear, street-like arrangement of stalls in 2007 was changed into a conglomerate-type of
arrangement in 2008, or this can be adjustments to the density of stalls in response to the
COVID-19 pandemic [45]. The echoes of urban planning concepts resonate in the Frankfurt
Christmas market, which has seen continual spatial expansion akin to urban sprawl. It
extended from its traditional core on the Römerberg onto the Paulsplatz in 1973, the Neue
Kräme and Liebfrauensberg in 1996, the Liebfrauenstrasse in 1997, the Zeil in 1999, the
Mainkai in 2003, and finally the Roßmarkt in 2023 [29]. Even the concept of satellite towns is
represented in Frankfurt with the establishment of the LGBTQIA+ ‘Rosa Weihnachtsmarkt’
(since 2012) [48].

Setting aside some tinkering with the spatial distribution of gastronomic offerings,
the observed longitudinal structural changes discussed in this paper are unlikely to sub-
stantively alter the ‘urban planning’ aspects of the ephemeral cultural landscape that a
Christmas market represents. As this paper has shown, however, Christmas markets
represent another, distinct cultural landscape which finds expression in the intangible, mul-
tisensory realm. The multisensory realities of Christmas markets, which are recognisable
and experientable with visual, audio, olfactory, and tactile senses, manifest themselves in
the spatial domain as sightscapes, soundscapes, smellscapes, and touchscapes. Cumula-
tively, the sensescapes can find expression as a melange where individual senses compete
for dominance, or as a palimpsest where stimuli for some senses dominate spatially, but
where other sense stimuli persist in residual form.

The valuation of cultural landscapes, as that of all heritage assets, is subjective and
shaped by the enculturation and the epistemology of the valuer [49]. The underlying
tenet is that a valued asset is observable and that this observation can be replicated by
others. When we are considering and evaluating ephemeral cultural landscapes, we assume
that although these lack permanency, they have a modicum of chronological durability.
While this holds true for the tangible construct of a Christmas market, the sensescapes are
temporally more volatile. Air temperature, wind, time of day, and number of visitors will
affect how soundscapes, smellscapes, and touchscapes, and even how sightscapes will be
perceived. This volatility, coupled with the individual enculturation and the epistemology
of the valuer, implies that no two visitors will have the same experience and perception of
that cultural landscape in a given visit, and moreover, that it is unlikely that even the same
visitors will experience the same sensescapes on repeat visits with the same market period,
let alone between different years. Despite this, multiple visits would aggregate a sense of
expectation of the intangible experience, especially if experienced over longer timeframes,
of which any visit would entail anticipated sights, smells, and sounds of the market.

There is a third dimension that needs to be considered here, that of the Christmas
markets past. While this does not apply to most tourists and visitors who experience a
Christmas market for the first time (ever or at this location) in the here and now, it will
affect the local residents. Their memoryscapes are subconscious lenses that will interpret
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and evaluate the reality of the present as ‘traditional’ and thus implicitly as ‘correct’, or
alternatively as ‘modern’ and thus as implicitly alien and ‘not quite right.’

Gradual change in the sensescapes, especially where the tangible component remains
consistent, may go largely unnoticed or may be tolerated unless reflection is prompted
(which the interviews for this research project may have achieved). Rapid or incisive
change, on the other hand, especially when accompanied by structural change in the
market layout or set up, may trigger feelings of nostalgia and, if significant structural
change occurred affecting the tangible elements of the Christmas markets, also a feeling of
solastalgia.

Christmas markets are an event to participate in, but they are also a cultural land-
scape to experience through traversing the sensescapes. While department stores and
online shopping have long since supplanted Christmas markets as the major venues to
purchase Christmas presents, they cannot replace the landscape and sensescape presented
by Christmas markets.

From the perspective of the management of the cultural heritage assets and the
cultural landscapes represented by the Christmas markets, it would be desirable that the
tradition of Christmas markets as a whole be recognised by the German Commission for
UNESCO [34] or, failing that, that selected Christmas markets be recognised by Ministers
for Culture at the state level, such as Nuremberg (Bavaria), Dresden (Saxony), or Frankfurt
(Hessia). Such future listings can be aided by systematic historic analyses of these markets
as well as by sensescape studies and sentiment analyses. Elsewhere, we have reviewed
the nature of material culture associated with such markets [31], as well as the extent to
which this material culture is being collected by museums [50]. This paper has shown the
contribution that sensescape studies and sentiment analyses can make to the understanding
of ephemeral cultural event landscapes.

5. Conclusions

Christmas markets represent a cultural landscape en miniature, the structural elements
being overlain by multisensorial elements, with each heritage landscape being unique.
Themes of transition are observable across all markets, including a notable shift away
from traditional handicrafts towards gastronomy due to increased economic pressures
and problems of intergenerational recruitment. Other transition themes emerge from
amended government policy and law, with commercialisation and tourist appeal being the
central focus.

Most critical is the decline in the intangible sensory and experiential landscape of the
German markets, ultimately affecting both authenticity and identity, with the experiential
feelings shifting away from the ‘magical atmosphere’ to more functional, sterile environ-
ments. Alongside the notable decline in soundscapes and smellscapes, modernisation
and commercialisation of German markets present future projections which lack unique
identities and traditional experience, being devoid of a distinctive atmosphere, and in
the case of small-town markets such as Offenbach, conceivably obsolescent. The decline
in the sensory landscape and loss of identity presents German Christmas market futures
which can credibly be construed as ‘more boring’ in detail and experience. As Christmas
markets represent multidimensional ephemeral cultural landscapes characteristic of urban
planning, sensescape changes may trigger feelings of nostalgia or the more negative feeling
of solastalgia. However, Birmingham’s Christmas market contrasts these findings, and
although anticipated to be less authentic over the next ten years, management processes are
actively engaged in processes to energise and revitalise Christmas market landscapes. Our
findings highlight potential conflicts considering transition and development across these
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cultural landscapes in both Germany and the United Kingdom, and issues with respect to
heritage and cultural integrity.
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Abstract: Punta Carola beach, located on San Cristóbal Island in the Galápagos Archipelago,
exemplifies how island environments of recent human settlement can rapidly acquire cul-
tural significance. Drawing on a survey of 201 residents, this study examines perceptions of
the ecosystem services provided by Punta Carola, their relationship to subjective wellbeing,
and attitudes toward alternative tourism and governance strategies. The findings reveal
that the inhabitants of San Cristóbal recognize a wide range of tangible and intangible
benefits that the natural environment of Punta Carola contributes to their quality of life,
sense of belonging, and cultural identity, as well as recreational and aesthetic values. Life
satisfaction was positively associated with perceptions of nature’s contribution, the main-
tenance of local ecological knowledge, and household income, while formal education
correlated negatively. Residents identified freshwater and artisanal fishing as the most
critical ecosystem services, reflecting their centrality to local livelihoods and wellbeing. The
results also underscore widespread criticism of large-scale tourism projects perceived as
exclusionary or unsustainable and highlight the importance of participatory governance
schemes that legitimize local values. Punta Carola thus emerges as a “cultural landscape
of resistance”, where external pressures catalyze identity construction and territorial root-
edness. This case contributes to academic debates on socio-ecological resilience in fragile
island contexts and offers actionable insights for inclusive planning in the Galápagos.

Keywords: cultural landscapes; ecosystem services; subjective wellbeing; local ecological
knowledge; participatory governance; Galápagos; socio-ecological resilience

1. Introduction

The accelerated transformations currently affecting ecosystems worldwide have re-
defined the relationship between human societies and nature, generating new territories
of meaning where ecological, social, and cultural processes converge [1,2]. Contemporary
social–ecological systems not only reflect this dynamic co-evolution but also reveal how
local communities build deep identity bonds with natural spaces over relatively short
periods of time [3–5]. These processes challenge traditional conceptions of cultural heritage
that privilege antiquity over the richness and depth of cultural and emotional meanings
associated with a territory [6,7].
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This conceptual evolution is supported by contemporary theoretical frameworks
that recognize the multidimensionality of cultural landscapes [8]. In this paper, the term
“cultural landscape” is used in a broad socio-ecological sense, referring to an integrated
system of natural and cultural elements shaped by human interactions, meanings, and
practices. Far from being conceived merely as physical environments, cultural landscapes
represent lived spaces where uses, memories, knowledge, and relationships intertwine to
give meaning to the territory [9]. Thus, the landscape is no longer a visual backdrop but
becomes an active stage for everyday experiences, spatial organization, and community
ties [7]. These everyday landscapes constitute a legitimate form of cultural heritage, even
when they lack millenary or monumental histories [9].

In coastal and island contexts such as the Galápagos, where permanent human col-
onization is relatively recent [5], these symbolic bonds emerge rapidly and with unique
depth. Recent research in coastal ecosystems [10] has shown that specific character-
istics of marine environments—such as species diversity, beach type, and landscape
attractiveness—significantly influence recreational preferences, cultural use patterns, and
the wellbeing of local communities. In these territories, human practices such as artisanal
fishing, tourism, or emerging activities like surfing interact with unique ecosystems, gener-
ating multiple goods and services that sustain not only subsistence and wellbeing but also
the identity and cultural construction of local communities [1,11].

The case of Punta Carola beach, located on San Cristóbal Island in the Galápagos
archipelago, constitutes a paradigmatic example of an emerging cultural landscape: a
natural space that has acquired a dense set of social, affective, and political meanings for
the local community in a relatively short historical period. Locally known as “playa del
amor” (the beach of love), Punta Carola has historically served as a space for affective,
social, and family encounters where generations have built deep emotional and community
bonds. These shared experiences—from family gatherings to the forging of intimate
relationships—have shaped a strong sense of territorial belonging within the community.
Today, many of those who grew up closely linked to this place are leading its defense against
external threats increasingly affecting Galápagos landscapes. Such threats include, among
others, the impacts of tourism growth [12], the effects of climate change on biodiversity [13],
and marine plastic pollution [14]. This symbolic attachment is intertwined with remarkable
ecological richness, as Punta Carola harbors numerous marine and terrestrial species
endemic to the archipelago [15], reinforcing its value as an emerging cultural landscape
and as a contested social–ecological system.

Many conservation strategies have failed by disconnecting local communities from
the stewardship of their territories, imposing “top-down” models that disregard their
perceptions, knowledge, and territorial values [1]. Community survey methodologies have
proven effective in this regard as tools to capture the sociocultural perception of the different
services that ecosystems provide to people. These approaches reveal perceptions and
territory–identity bonds that other quantitative or spatial methods often fail to detect [16,17].
Identifying and understanding how different social actors perceive ecosystem services
has been shown to be fundamental for informed decision-making [18], particularly in
areas where nature conservation is threatened by expanding economic activities [19].
Moreover, these methods are especially valuable for exploring the multidimensional nature
of human wellbeing in cultural landscapes, including symbolic, spiritual, and affective
aspects that transcend conventional economic assessments [20]. For this reason, it is urgent
to promote methodologies that incorporate sociocultural perceptions into ecosystem service
assessments, recognizing not only economic but also symbolic, identity, and affective values
that shape human wellbeing in territories [10,21,22]. Landscape perception, mediated by
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direct experiences and specific cultural practices, is key to motivating pro-environmental
attitudes and fostering responsible territorial appropriation by local inhabitants [23,24].

The application of these cultural convergence frameworks is particularly urgent in
territories such as Punta Carola, where the accelerated construction of community cultural
meanings occurs simultaneously with growing external extractive pressures. Research
on cultural landscapes suggests that when local communities perceive threats to highly
valued symbolic spaces, processes of territorial appropriation intensify [25], generating
what could be termed “cultural landscapes of resistance.” In such contexts, understanding
community perceptions of ecosystem services is not merely an academic exercise but an
essential political tool for legitimizing the territorial demands of local communities in the
face of unsustainable development pressures.

In this study, we analyze the multidimensional role of Punta Carola as an emerging
cultural landscape, drawing on the social perceptions of San Cristóbal’s inhabitants. Specifi-
cally, we explore how these perceptions relate to subjective wellbeing, identity construction,
and community strategies for protecting territorial and cultural values. Our specific objec-
tives are: (SO1) to identify the sociocultural and subjective factors that best predict people’s
life satisfaction in the study area; (SO2) to assess how different sociodemographic and
cultural variables influence residents’ perceptions of the importance of various ecosystem
services associated with the studied cultural landscape; and (SO3) to discuss the potential
role of three alternative management and conservation strategies for Punta Carola within a
cultural landscapes framework.

2. Materials and Methods

2.1. Study Area

San Cristóbal is one of the fifteen main islands that make up the Galápagos
Archipelago, located in the Pacific Ocean, 960 km off the continental coast of Ecuador.
The biodiversity of these volcanic islands has been favored by the convergence of three
major ocean currents: the Humboldt Current from the south, the eastward South Equatorial
Surface Current, and the subsurface Cromwell Current [26]. Less than two kilometers north
of Puerto Baquerizo Moreno (the provincial capital), Punta Carola beach extends for 300 m
and represents a coastal ecosystem of high ecological value, crucial for the conservation of
numerous endemic and endangered species. Among the most notable are the Galápagos
sea lion (Zalophus wollebaeki) and the marine iguana (Amblyrhynchus cristatus), both of which
use the beach for reproduction [27,28].

San Cristóbal is the second most populated island in the archipelago, with 8155 inhab-
itants distributed across 2699 households [29]. Most of the population is concentrated in
Puerto Baquerizo Moreno (89.4%), while only 10.6% reside in rural areas. More than three-
quarters of San Cristóbal’s residents are employed in the service sector, mainly through
tourism. In contrast, the secondary sector (construction, manufacturing) accounts for
around 8% of the population, while the primary sector (agriculture, livestock, fishing) com-
prises 6% [29]. According to data from the Galápagos National Park, the island received
78,406 tourists in 2024, more than half of whom visited Punta Carola. This represents a
147% increase compared to 2019, reflecting the structural transformation San Cristóbal has
experienced in recent years, shifting from a traditional economy based on primary activities
to a service-based model centered on tourism [30].

The continuous process of human colonization since 1866 has significantly altered
the island’s native vegetation, particularly in the southwest—where Puerto Baquerizo
Moreno is located—and in the highlands [31]. According to estimates by Rivas-Torres
et al. [32], 0.3% of the island’s territory has already been converted to urban areas, mainly
in the lowlands. For all these reasons, Punta Carola today constitutes not only a space of
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high biodiversity but also one of the most frequented sites on San Cristóbal, where tourist
activities such as guided nature tours, surfing, photography, and snorkeling converge with
the use and enjoyment of the space by the local community. This interaction, together
with its proximity to the capital (just a ten min walk) and its location at the boundary
between the Galápagos National Park (GNP) and various private areas (Figure 1), makes
Punta Carola a key site for the sustainable management of the island. In recent years, these
tensions have resulted in various social confrontations around the future of the site, where
divergent perspectives on conservation, development, and community rights converge,
highlighting the need to implement participatory governance approaches that integrate the
ecological, cultural, and social dimensions of the territory.

Figure 1. Study area: (a) the Galapagos Islands with San Cristóbal highlighted; (b) location of Punta
Carola beach on the southwestern coast of the island; (c) photograph of Punta Carola beach.

2.2. Sampling Methods

We conducted a total of 201 surveys in two complementary phases: the first between
15 April and 15 May 2023, and the second between 28 June and 8 July 2024. The study
population consisted of local inhabitants of San Cristóbal Island, with sampling restricted
to individuals over 18 years old. Based on sociodemographic information for the island,
we stratified the sampling by participants’ gender and age, as well as their profile and
occupation (including fishers, farmers, livestock breeders, merchants, nature guides, and
public and private sector workers).

The survey (Appendix A) included questions on socioeconomic and sociodemographic
aspects (#1–10), as well as subjective perception questions regarding ecosystem services
(#11–14) and human wellbeing, which was addressed through subjective life satisfaction
(#15). At the end of the survey, participants were invited to choose one of three possible
management strategies previously designed by the research team (#16): (a) participatory
management, (b) strict conservation, and (c) economic development. For the assessment
of ecosystem services, respondents were provided with a closed list of 12 ecosystem
services: four provisioning, four regulating, and four cultural services. Furthermore, the
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interviewer presented three visual panels listing, describing, and illustrating examples of
the 12 ecosystem services (Table S1, Supplementary Materials).

2.3. Data Analysis

To analyze the factors influencing subjective life satisfaction (SO1), we performed a
stepwise multiple regression to identify the factors that best explained life satisfaction in
the study area. Seven independent variables were used to build the models: gender, age,
length of residence on the island, educational level, monthly income, perception of the
maintenance of local ecological knowledge (LEK), and perception of the extent to which
nature contributes to wellbeing. The Akaike Information Criterion (AIC) was used to
select the most parsimonious model. Cronbach’s alpha was used to evaluate the internal
consistency of the responses.

To analyze the effect of sociodemographic and cultural factors on the valuation of
ecosystem services (SO2), we conducted a Redundancy Analysis (RDA), where percep-
tions of the importance of the 12 ecosystem services under study were used as dependent
variables, and sociodemographic and cultural factors as explanatory variables. These ex-
planatory factors included gender, age, length of residence on the island, educational level,
perception of the maintenance of local ecological knowledge (LEK), monthly income, and
whether respondents owned tourist accommodation facilities. Additionally, we evaluated
the importance and vulnerability attributed to different ecosystem services by various
actors using a scatter plot diagram, based on the frequency with which services were
identified as important and vulnerable.

Finally, to explore the role of the three proposed management and conservation
strategies in the study area (SO3), we conducted Kruskal–Wallis tests between the groups
of participants who selected each of the strategies and both their valuations of ecosystem
services and selected sociodemographic variables. All analyses were performed using
XLSTAT 2014 software (Addinsoft, Paris, France).

3. Results

3.1. Factors Influencing Life Satisfaction

The multiple regression models showed that life satisfaction was explained by four
key variables: (i) perception of nature’s contribution to wellbeing, (ii) perception of the
maintenance of LEK, (iii) monthly income, and (iv) education level. Among these, only
education level had a negative influence on life satisfaction, such that respondents with
higher levels of formal education tended to report lower satisfaction with life (Table 1).
Other predictors used in the analyses—such as gender, age, and length of residence on the
island—did not appear in any of the models predicting life satisfaction in the study area.

Table 1. Best multivariate regression model to estimate the effect of different factors on life satisfaction.

Explanatory Variables Coefficient t p-Value

Intercept 0.102 0.416 0.678
Nature contribution to wellbeing 0.595 11.029 <0.0001
Perception of LEK maintenance 0.055 4.554 <0.0001

Monthly income 0.082 3.002 0.003
Education level −0.041 −2.898 0.004

R2 0.446
Adjusted R2 0.425

AIC −711.840
F 22.161
P <0.0001

3.2. Perception of Ecosystem Services

The ecosystem services perceived as most important (above-average values) were
freshwater for consumption (selected by 56.2% of respondents), food from agriculture and
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livestock (41.8%), food from fishing, shellfish, and gathering (40.8%), and air purification
(31.8%). In contrast, the services perceived as most vulnerable (above-average values) were
freshwater for consumption (47.8%), food from fishing, shellfish, and gathering (35.3%), soil
fertility and erosion control (29.9%), climate regulation (29.4%), and aesthetic enjoyment of
landscapes, recreation, and tourism (25.9%) (Table S2, Supplementary Materials).

The analysis of social perceptions of ecosystem services in the study area also allowed
us to identify those services recognized as critical by respondents, i.e., those simultaneously
rated highly in terms of both their importance for wellbeing and their perceived vulnerability
(understood as risk of degradation or loss). Two ecosystem services emerged as most critical:
(i) freshwater for consumption and (ii) food from fishing, shellfish, and gathering (Figure 2).

Figure 2. Scatter plot diagrams of the perceived importance and vulnerability of ecosystem ser-
vices in the study area, both calculated as the frequency with which each service was selected as
important/vulnerable by respondents.

The RDA revealed a significant association between respondents’ sociodemographic
characteristics and the relative importance they attributed to the studied ecosystem services
(p < 0.001, 1000 permutations). The first three axes explained 76.5% of the total variance.
Based on explained variance, total inertia, and eigenvalues, we focused on the first two
axes as they captured the most relevant trends explaining differences in perceptions of
ecosystem services (Figure 3).

Figure 3. Biplot of the first two RDA axes, showing the relationships between perceived importance
of ecosystem services (dependent variables) and sociodemographic variables (explanatory variables).
Bold letters indicate variables with squared cosines higher than 0.40 and 0.10, respectively (Table S3,
Supplementary Materials).
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The first RDA axis (49.1% of total variance) revealed a contrast between three pro-
visioning services (food from agriculture and livestock, food from fishing, shellfish, and
gathering, and freshwater for human consumption) and two cultural services (environmen-
tal education and scientific research, and aesthetic enjoyment of landscapes, recreation, and
tourism). We found that sociodemographic variables such as education level, ownership
of accommodation services for tourists, length of residence on the island, and occupation
influenced the importance respondents assigned to these services. Thus, individuals who
had lived longer on the island, who did not own lodging services, and whose main occupa-
tion was in the primary sector (artisanal fishers, farmers, and livestock breeders) attributed
higher importance to these provisioning services. In contrast, individuals with higher
levels of formal education, who owned lodging services, and who worked as nature guides
valued cultural services more.

The second RDA axis (16.0% of total variance) showed a contrast between the regu-
lating service of air purification and the cultural service of traditional knowledge. Here,
sociodemographic variables such as income, education level, occupation, and perception of
LEK maintenance determined the importance attributed to these services.

3.3. Management and Conservation Strategies for Punta Carola

Among the three management strategies offered to participants in the survey, most
opted for the participatory management model (55.2%), followed by strict conservation
(39.3%) and economic development (5.5%). These groups differed significantly in some
sociodemographic variables, such as education level (Kruskal–Wallis test, χ2 = 12.1, p < 0.01)
and monthly income (Kruskal–Wallis test, χ2 = 9.9, p < 0.01) (Figure 4), as well as in their
perception that the increase in tourism activities and hotel presence in Punta Carola could
negatively affect human wellbeing (Kruskal–Wallis test, χ2 = 23.3, p < 0.001) (Figure 5).

Figure 4. Differences across management strategies for respondents’ education level (a) and monthly
income (b). Box plots show the mean (red crosses), median (central thick lines), 25% and 75% quartiles
(box width), and upper and lower limits (T). Different letters indicate significant differences among
strategies (post hoc Dunn’s tests, p < 0.001).

The valuations of the 12 ecosystem services varied considerably among respon-
dents depending on the management strategy selected for Punta Carola (Figure S1,
Supplementary Materials). Notably, significant differences were observed in the cate-
gory of cultural services, whose valuation varied according to the selected management
strategy (Kruskal–Wallis test, χ2 = 6.6, p < 0.05) (Figure 6).
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Figure 5. Differences across management strategies in the perception that increasing tourism activities
and hotel presence in Punta Carola negatively affects wellbeing. Different letters indicate significant
differences among strategies (post hoc Dunn’s tests, p < 0.001).

Figure 6. Radar diagram showing differences in the perception of provisioning, regulating and
cultural services among the people selecting each management strategies.

4. Discussion

This study contributes to the academic debate on how cultural landscapes, even
those with relatively recent human occupation, can acquire profound meanings over short
periods of time [4,5]. Cases such as Punta Carola highlight that the cultural dimension of
landscapes does not depend solely on the antiquity of settlement, but also on the intensity
of shared experiences and the capacity of places to become references for identity, wellbeing,
and community cohesion. In recent years, Punta Carola has been collectively appropriated
as an intergenerational space for gathering, recreation, and environmental education, while
simultaneously becoming a territory of resistance against threats derived from tourism
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and urbanization [12]. This dual process of accelerated identity construction coincides
with what has been described in the literature on complex social–ecological landscapes,
where external pressures intensify the symbolic appropriation of space [33]. In this context,
the category of “cultural landscapes of resistance” acquires relevance, as it illustrates how
external pressure can catalyze processes of territorial rootedness and defense that reinforce
collective identity.

Regarding subjective wellbeing (SO1), our findings confirm the strong link between
nature and life satisfaction [34–36]. The perception that nature contributes to wellbeing,
along with the perception of maintaining LEK, were significant predictors of life satisfaction,
in line with previous studies that emphasize the centrality of these connections in rural
and traditional communities [21,37,38]. These results reinforce the idea that biodiversity
conservation and the strengthening of local knowledge are essential not only for ecological
sustainability but also for human wellbeing [39]. Moreover, our results suggest that
educational and conservation policies could mutually benefit from incorporating LEK into
curricula and recognizing its role in building collective wellbeing [40,41].

Another significant finding of this research was the negative association between for-
mal education and subjective life satisfaction, indicating that respondents with higher levels
of formal education tended to report lower personal life satisfaction than those with less
education. This points to a possible “aspiration mismatch,” whereby increased but unmet
professional expectations may generate frustration [42,43]. Conversely, Zorondo-Rodríguez
et al. [44] found a positive relationship between the perception of maintaining LEK and
subjective wellbeing, which suggests that formal schooling, when not integrating commu-
nity values and local knowledge, can erode traditional knowledge systems [45]. Indeed,
research has shown that the intergenerational loss of LEK, accelerated by modernization,
globalization, and urbanization, reduces not only social–ecological resilience but also well-
being and social cohesion [46,47]. These patterns highlight the importance of preserving
biocultural refugia that maintain LEK as an essential component for both socio-ecological
resilience and human wellbeing [46,48]. Furthermore, they invite reflection on the need to
design more contextualized educational policies that integrate traditional knowledge in
dialog with scientific knowledge, fostering intercultural education that enhances wellbeing.

Although more nuanced, respondents’ income showed a positive effect on life satisfac-
tion. This result is consistent with previous studies in tribal, rural, and peasant communities
in India [44], China [49,50], and Malaysia [51], which found a positive association between
economic indicators such as income and subjective wellbeing [42]. However, other studies
conducted in indigenous communities in Bolivia [52] and Ecuador [21] found that economic
factors are not relevant in explaining subjective wellbeing. Faced with these disparities,
some authors suggest that cultural contexts (such as the degree of integration into the
market economy or the predominance of local versus foreign cultures) ultimately deter-
mine how people perceive the role of the economy in their wellbeing [21,49]. In the case of
San Cristóbal Island, the positive income–wellbeing association may reflect the growing
dependence of the local economy on tourism and services, which places monetary income
in a more visible position within wellbeing perceptions.

Regarding ecosystem services (SO2), our results revealed that freshwater and artisanal
fishing are perceived as the two most critical services [53,54], adding urgency to their
management as they represent fundamental material pillars of community life on San
Cristóbal Island. This finding underscores that conservation policies cannot be disconnected
from the basic needs of the local population [55]. Integrating conservation strategies with
the recognition of community rights and the guarantee of access to essential ecosystem
services is indispensable for the sustainability of cultural landscapes [56].
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In line with previous research, our results also showed that the sociocultural percep-
tion of ecosystem services varies significantly according to respondents’ sociodemographic
characteristics [18,19,21]. We found that provisioning services critical for human subsis-
tence in rural settings, such as food and water, were more highly valued by actors linked to
the primary sector (farmers, ranchers, and fishers), who directly depend on them [57,58].
Conversely, and consistent with earlier studies, we found that cultural services tradition-
ally associated with urban demand, such as environmental education, scientific research,
aesthetic enjoyment of landscapes, recreation, and tourism [18], were more highly valued
by actors working as nature guides, those linked to tourism, and respondents with higher
levels of formal education [59,60].

This diversity of valuations coincides with previous findings showing that cultural ser-
vices associated with scientific knowledge and education are mainly valued by researchers,
managers, tourists, and urban residents, whereas basic provisioning services are predomi-
nantly valued by local fishers, farmers, and ranchers whose livelihoods depend on their
management through traditional ecological knowledge [17–19]. If not adequately managed,
these diverse perceptions may lead to tensions over land use, potentially jeopardizing local
conservation goals [22] and resulting in policies that disproportionately affect specific stake-
holder groups [61]. Incorporating analyses of the social dimension of ecosystem services
into land management can promote a more equitable provision of nature’s contributions to
people while reducing conflicts among stakeholders [62].

In terms of governance and management strategies (SO3), the majority preference for a
participatory model in Punta Carola (55.2%) reflects a clear community orientation toward
inclusive processes that articulate biodiversity, wellbeing, and cultural rights [63,64]. This
finding aligns with Munévar-Quintero et al. [65], who stress that citizen participation is
a fundamental right and an essential criterion for environmental governance, indispens-
able for legitimizing protected areas [66,67]. Along these lines, the Strategic Institutional
Plan of the Galápagos National Park Directorate has for several years recognized the po-
tential of environmental education and social participation as strategic pillars to achieve
archipelago sustainability [68].

The differences observed regarding education, income, and tourism reinforce the idea
that the perception and choice of territorial management strategies are strongly conditioned
by social factors [69,70]. Likewise, our results revealed that the valuation of ecosystem
services (mainly cultural) also changes depending on preferred management strategies.
These findings are consistent with Schmidt et al. [16], who showed that sociocultural val-
uations of ecosystem services directly influence land use preferences and, consequently,
the choice of territorial management models. Altogether, these results suggest that in-
tegrating the cultural and heritage values that structure local identity constitutes a key
driver of nature conservation [71]. In Punta Carola, those who supported participatory
management were also those who placed higher value on cultural ecosystem services, con-
firming the importance of collective memory and daily practices in ecosystem conservation
and sustainability.

The finding that uncontrolled tourism negatively affects human wellbeing resonates
with broader debates on the need to balance local niches of sustainable development
with external pressures. This balance has been identified as essential to sustaining both
biodiversity and local identities [72]. In this sense, López-Santiago et al. [1] criticize that tra-
ditional conservation policies have privileged biophysical control while marginalizing local
perceptions, creating a disconnection between communities and ecosystem stewardship.
Overcoming this deficit requires recognizing that cultural landscapes are living systems
where biodiversity, wellbeing, and identity are interwoven. In Punta Carola, conflicts gen-
erated by uncontrolled tourism show that touristification can trivialize historical memory
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and deprive residents of their sense of belonging, as documented in other Latin American
cultural landscapes [73].

Similarly, the sociodemographic differences observed among those who support strict
conservation, those who prefer more developmental approaches, and those who advocate
participatory management reveal that there is no single vision for the future of Punta Carola,
but rather a field of tensions where different expectations and life trajectories converge. This
finding coincides with recent proposals on cultural convergence frameworks in cultural
landscape conservation, which emphasize the need to integrate spiritual, aesthetic, and
community dimensions with technical expertise to avoid both the romanticization of nature
and the commodification of territory [74].

The case of Punta Carola also illustrates a central aspect of the global debate: the
tension between conservation and economic development in fragile territories. The growing
pressure of unsustainable tourism, exemplified by projects such as the “Eco-Hotel San
Cristóbal”, threatens both biodiversity and the cultural value of the site. This situation
demonstrates that legal and planning frameworks are insufficient if not accompanied by
effective mechanisms of citizen participation [75]. At the same time, it shows how external
threats can reinforce community rootedness and foster processes of identity construction,
turning cultural landscapes into arenas of territorial resistance.

5. Conclusions

Punta Carola beach illustrates how contemporary island landscapes can act as labora-
tories for understanding the co-evolution between nature and society. Its dual condition
as a site of exceptional biodiversity and a place of deep symbolic rootedness positions
Punta Carola as an emerging “cultural landscape of resistance”, where external pressures
accelerate processes of identity construction and reinforce community cohesion. This case
highlights the importance of recognizing that cultural landscapes are not static, but dynamic
systems in which ecological, cultural, and social dimensions are intertwined. The effective
conservation of such fragile and meaningful territories requires governance frameworks
that move beyond traditional top–down approaches. Our results emphasize the need for
participatory governance schemes that acknowledge and legitimize local perceptions and
values, explicitly integrating the links between ecosystem services, subjective wellbeing,
and cultural identity. While these findings provide a solid basis for inclusive planning, the
dynamic nature of this landscape warrants a continuous research agenda: we suggest pri-
oritizing long-term analyses of how perceptions evolve under changing tourism pressures,
comparative studies with other island contexts, and, crucially, qualitative investigations
into the design and implementation of effective participatory governance mechanisms.
Only through such integrative and inclusive approaches will it be possible to harmonize
biodiversity conservation with the quality of life of local communities and to secure a
sustainable future for Punta Carola and other vulnerable island landscapes.
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Appendix A

English summary of the questionnaire used in face-to-face surveys. The original ques-
tionnaire was administered in Spanish and included more questions. Only the questions
pertinent to this research paper are presented here.

1. Do you live in Galápagos? Yes/No
2. How many years have you been living on the island?
3. Where were you born?
4. How old are you?
5. What is your sex? Female/Male
6. Which is the highest education level that you have reached

� Illiterate
� Basic studies/Primary studies
� Secondary studies
� Technologies/Undergraduate studies
� Higher education

7. Currently, what is your professional status or your main source of income?

� Artisanal fishing
� Agriculture/Livestock raising
� Public employee
� Private employee.
� Business and market
� Nature guide

8. In which of these intervals does your monthly income fall?

� Less than $400
� Between $400–$800
� Between $800–$1200
� Between $1200–$1600
� Between $2000–$2400
� More than $2400

9. Do you or your family provide any accommodation facilities (hotel, hostel, etc.) for
tourists? Yes/No
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10. Do you believe that the increase in tourism activities and the presence of a hotel
complex in the Punta Carola area could negatively affect your well-being and that of
your family? Yes/No

11. On a scale from 0 to 5, how much do you think nature contributes to your quality
of life?

12. Which of the following 12 benefits provided by nature would you say are the 3 most
important for your well-being and quality of life?

� Food from agriculture and livestock
� Food from fishing, seafood, and gathering
� Fresh water
� Biotic and mineral raw materials
� Climate regulation
� Air quality regulation
� Water purification
� Soil fertility and erosion control
� Environmental education and scientific research
� Aesthetic enjoyment, recreation, and tourism
� Traditional knowledge and practices
� Cultural identity and sense of place

13. And which of these would you say are the 3 that are in more danger of disappearing
or degrading in the following years (the most vulnerable ones)?

14. Do you think ancestral stories and knowledge about nature from your parents and
grandparents are still present in your life?

� Yes, completely
� Yes, although some has been lost
� Yes, although much has been lost
� No

15. On a scale from 0 to 5, how would you rate your satisfaction with your life?
16. Which of the following management strategies would you prefer for Punta Carola?

� The local community and institutions work together for the sustainability
of Punta Carola. They develop a comprehensive participatory management
plan for the area that respects the ecosystem’s dynamics and biodiversity.
Sustainable local tourism is promoted, and the community is educated about
the importance of conserving nature.

� Urban development is allowed in Punta Carola. Economic gains from con-
struction and tourism increase, but ecological degradation and damage to
biodiversity also rise.

� Punta Carola is declared part of the National System of Protected Areas of
Ecuador. Construction is prohibited, access is limited, and tourism is con-
trolled. Regulation by the State preserves biodiversity and the ecosystem’s
ecological integrity.
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Abstract: The article outlined a method to examine the compositional development of some
well-known 19th century European public parks with rich historic character. It focused
on investigations forming the foundation for a research and design approach ensuring
diversity and similarity of the sites, contexts and design problems. Backgrounds and
principles that underpin the relation between conservation and development in historical
settings of parks are addressed. The survey and comparative analysis of old maps, designs,
descriptions and documentation of the current conditions of the investigated parks primar-
ily through remote sensing methods provided an overview of the development and state of
preservation of key compositional aspects: spatial structure, design, tree canopy coverage,
road and water system, visual connections, dendrological species and forms during the last
two centuries. This design analysis approach served as a research method supporting new
landscape architecture challenges in conservation and restoration in a changing ecological
environment and with new requirements from contemporary planning and design.

Keywords: landscape architecture; public parks; precedent analysis; history and design

1. Introduction

“The issue of ‘public parks’ refers to a special type of parks that emerged in Europe
from the 18th century on and was at that time associated with the industrial revolution
and people moving to the cities” [1]. Fleming defines ‘public park’ as a park made for and
usually maintained at the expense of an urban population [2]. Three aspects form the core
of what a ‘public park’ is or should be. First, access for the general public; second, the goals
of recreation and the improvement of social conditions; third, the contribution to public
health in some form [1]. In the next decades several historic urban parks in Central and
Eastern Europe will have to be redesigned due to changes in ecological environment, social
needs, functional developments and inadequate maintenance. How can new challenges
for contemporary landscape architecture be implemented in future plans? To answer this
question, a research project was initiated within the framework of Restoration of Historic
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Landscapes and Sites course by the Institute of Landscape Architecture, Urban Planning
and Garden Art in Budapest.

In this article we present some student works started at the beginning of Spring
semester 2025, focusing on basic investigations that form the foundation for a research
and design approach in which the diversity and similarity of the sites, contexts and design
problems can be secured. The material will serve to develop a research methodology for
redesign of 19th century public parks in the Region based on European historical analogies.

2. Materials and Methods

The problem is framed around four European case studies—all cases are 19th century
urban parks—with differences and similarities in cultural backgrounds, size, topography
and design approaches, selected from a list of 30 city parks. Part of the research problem
is defining the basic historical characteristics of these historic urban parks, following the
evolution of the park’s structure, spatial development and vegetation’s stock. The aim was
to develop a comparative research and investigation methodology that is suitable as a basis
for sustainable maintenance or even for the redesign of the parks in the near future.

2.1. Research Questions

The research questions in this article focus on three specific theoretical issues:

• What was the role and importance of city parks in the 19th century and what is
it nowadays?

• Can we identify the social, urban and ecological changes that drove modifications in
the main compositional elements of city parks (spatial structure, visual connections,
functions, tree canopy coverage proportions and plant compositions)?

• How can we relate the development of historical parks to the new challenges of
landscape architecture such as climate change, loss of biodiversity, water management
and the creation of healthy environments?

2.2. Research Approach

Landscape design can be researched in different ways, considering both design and
research as ways of acquiring new knowledge, even though the methods differ [3–6].
Deming and Swaffield for instance address to this topic in two of their research strategies:
“experimental strategies” and “projective design” [7]. In experimental strategies, they focus
on investigation of landscape perception and preference by using different techniques. In
projective design, they deal with design as research.In our paper we follow the “Research on
design” approach. This is the type of research that takes place after the design process has
been finished, including the historical analysis of plans, typological studies, evidence-based
research and methodological investigations.

This research approach is based on the principles of the case study approach [8–10].
The research method adapted for this project implies the dynamics of urban landscape,
including comparative analysis between old and new publications and descriptions (books,
articles, plant lists, etc.), graphical representations (maps, designs, drawings and gravures,
pictures, photo documentations, etc.) and remote sensing analysis based on Google Earth
representations. Research materials comprise earlier research on these parks from landscape
architecture and other disciplines.

3. Results

In the first step of the research, we conducted an indirect investigation based on
comparison of old and current maps, designs, descriptions, articles and the documentation
of the actual conditions of 30 European parks through the involvement of 24 landscape
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architecture students from different countries, enrolled in the international Master of
Landscape Architecture and Garden Art Program at MATE University, Hungary. In this
indirect investigation, we included well-known urban parks from 15 different European
countries, collecting and analyzing similar basic data regarding each location: the name and
size of the park, the urban context, the design period/data and the designer, the structure,
main functions, features, plant use and compositional principles of the parks.

More detailed research has been conducted at the second level in the case of four
selected urban parks: Birkenhead Park from Liverpool (UK), Battersea Park from London
(UK), Városliget Park from Budapest (HU) and Kalemegdan Park from Belgrade (SRB).

From this basic survey, we selected four parks for a deeper investigation due to their
basic characteristics. We considered both qualitative and quantitative selection criteria,
which were the following:

I. There was enough available archival materials and current data in order to evaluate
their historical character, development and current conditions;

II. They were representative of Western European and Eastern Europe parks in
equivalent proportion;

III. They were considered representative as historical urban public parks both in their
origin country and in the European context;

IV. They were established in the first part or middle of the 19th century (the typical time
period when public parks started to be opened);

V. They have an area over 50 ha;
VI. It was possible to have on-site research access during the research period (Figure 1).

Figure 1. List and locations of the 30 city parks investigated in the general survey and the four
case studies selected for more detailed analysis: Birkenhead Park, Liverpool (UK); Battersea Park,
London (UK); Városliget Park, Budapest (HU), Kalemegdan, Belgrade (SRB). Source: Prepared by
the Authors.

4. Discussion

4.1. Design Analysis of the Selected Parks

Social needs, economic growth and climate change undoubtedly affect the function,
form and use of public parks. Historical functions of public parks have largely remained,
but new functions have also emerged and, consequently, new types of uses and users.
Functions as part of the landscape as a natural system become more explicit and ex-
tended [11–14]. The issue of public health plays a major role in the functioning of public
parks [15]. Not only the parks maintain their traditional role of ‘lungs’ of the city, but
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this becomes even more important due to the rising air pollution and urban heat island
effect [16–22]. Water surfaces, fountains and flowing water have a mitigating effect on the
urban climate, a principle already practiced in the design of historical gardens [23]. Social
aspects, accessibility, integration, community involvement and democratic use are more
and more highlighted in the functional re-evaluation of historical public parks [24–28].

During the research at the selected four locations, our investigation and analysis
highlighted functions, main design elements and artistic composition, space structure and
canopy coverage, plant composition, visual connections and water and road systems at
each location.

As the space limitations of this article do not allow us to present a detailed history of
all four selected parks, we will focus on the comparative analyses carried out according to
the criteria described above.

The basic parameters and a general bird’s-eye view of each park are presented in
Figures 2 and 3.

 BIRKENHEAD BATTERSEA VÁROSLIGET KALEMEGDAN 

Location Liverpool London Budapest Belgrade 

Designer 
Sir Joseph  

Paxton 

Sir James 

Pennethorne/ 

John Gibson 

Christian 

Heinrich Neb-

bien 

Emilijan  

Josimovi  

Establishment 1847 1858 1809 1867 

Area 90 ha 83 ha 122 ha 57 ha 
 

Figure 2. The basic parameters of the selected parks. Source: prepared by the Authors using [29–37].

  
(a) (b) 

  
(c) (d) 

Figure 3. The bird’s-eye view of the selected parks. Source: [38–41]. (a) Birkenhead Park; (b) Battersea
Park; (c) Városliget Park; (d) Kalemegdan Park.
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4.2. Functional Analysis

The following four designated parks are analyzed both in terms of their individual
functions within each park and as part of a larger complex, contributing to broader goals
and serving various social and other purposes.

a. Birkenhead Park, Liverpool, UK

Designed by Joseph Paxton and opened in 1847, Birkenhead Park set a significant
precedent in urban landscape architecture. Originally, the park was created to encourage
passive recreation, such as walking, sitting, and picnicking, reflecting the 19th-century
ideals of public health, social order, and moral improvement (Figure 4). Remarkably,
Birkenhead Park has remained largely true to its original design, with only minor changes
to its layout and function. Its picturesque landscape continues to charm visitors, supported
by the careful preservation of historic buildings and architectural features. By the late
19th century, the park’s role expanded to include active recreational spaces such as cricket
grounds, football pitches, and an archery lawn, evolving into a multifunctional public
landscape (Figure 5). This flexibility was especially evident during World War II, when
parts of the park were repurposed as allotments to support food production [29–31].

 

Figure 4. The 1858 zonation of Birkenhead Park. The park was dominated mainly by areas designated
for general recreation, but a few smaller areas with cultural purposes can also be found on the map.
Source: prepared by the Authors.

 

Figure 5. The 2025 zonation of Birkenhead Park. The areas for general recreation have been retained,
but completely new functions have also appeared in the park (e.g., sports areas, thematic gardens).
Source: prepared by the Authors.
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b. Battersea Park, London, UK

Established in 1858 along the banks of the River Thames, Battersea Park reflected a
Victorian vision of civic improvement, public health and social reform. The site, formerly a
marshy common associated with stagnant water, taverns and gambling, was transformed
into a green and healthy environment as part of a wider public park movement aimed at
improving urban living conditions [32]. Its global function was to provide rest, fresh air and
moral uplift to the working classes, offering relief from the overcrowded and polluted city
environment [29]. The original design by landscape architect James Pennethorne followed
the Victorian park typology and featured winding paths, carriage rides, ornamental gardens,
and an artificial lake. In its early years, Battersea Park was primarily a space for passive
leisure and ornamental recreation, such as boating, strolling and attending concerts at the
central bandstand (Figure 6). Over time, the park adapted to changing urban needs. After
its transfer to the Metropolitan Board of Works, new functions were introduced, including
tennis courts, bowling greens and athletics facilities, reflecting growing interest in organized
sport [33]. During both World Wars, the park served military and civil purposes. A major
functional shift occurred during the 1951 Festival of Britain, when the Pleasure Gardens
brought in fairgrounds, exhibitions and cafés, expanding the park’s role in leisure and
entertainment. Today, Battersea Park is a multifunctional public space with significant
ecological value and a wide range of activities including sports, art, tourism and cultural
events (Figure 7).

 

Figure 6. The 1858 zonation of Battersea Park. The park is dominated by areas for general recreation.
There is also a significant amount of water surface. Source: prepared by the Authors.
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Figure 7. The 2025 zonation of Battersea Park. The water surfaces in the park have largely retained
their original form for more than 150 years. However, the use of the park has become more nuanced,
with catering and gastronomic functions and thematic gardens gaining ground alongside general
recreational areas. Source: prepared by the Authors.

c. Városliget Park, Budapest, HUN

The designer of Városliget Park was Heinrich Nebbien, a renowned landscape archi-
tect who won the commission in a competition in 1813. The park’s construction works
began in 1817 and were personally supervised by the designer [35]. Városliget is a very
popular park thanks to the variety of activities and attractions it offers. It serves many
functions related to the social life of city residents and tourists, including walking, leisure,
education, gastronomy, and active recreation. The park was originally designed follow-
ing the principles of landscape style parks, focusing mainly on walking and leisure [34]
(Figure 8). Over time it developed into a multifunctional space. Moreover, the City Park
was supposed to provide Budapest with a large amount of green space that helps the city
adapt to and even mitigate climate change. The main function of the park was to purify
the air, provide a valuable area for water infiltration and retention, which is rare in the
city center, and reduce the urban heat island effect. The recreational functions of the park
have changed over time, reflecting the development of public spaces in Europe as well
as shifting trends and the needs of residents. In the second half of the nineteenth century,
the park offered a much wider range of recreational opportunities (Figure 9) compared
to its original design. New infrastructure and architectural features were built, along
with temporary structures for the Millennium Exhibition. As a result, the park began to
provide new attractions, including an ice rink in winter and a boating pond in summer,
a circus, restaurants and cafés, a zoo and a museum. In later years, these elements were
further developed, and new ones were created, such as permanent buildings replacing the
temporary exhibition structures, new museums and a botanical garden [35].
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Figure 8. The 1830 zonation of Városliget park. Leisure was the focal point for park users shortly
after the opening of the City Park of Budapest. Some cultural institutions had already appeared in
this early phase. Source: prepared by the Authors.

Figure 9. The 2025 zonation of Városliget park. Today, the park is characterized by greatly increased
cultural functions, thematic garden use and catering establishments. Accordingly, the park’s paths
have multiplied, covering the entire area. Source: prepared by the Authors.

d. Kalemegdan Park, Belgrade, SRB

With the gradual loss of Kalemegdan’s military relevance in the second half of the
19th century, Emilijan Josimović, Belgrade’s first urban planner, introduced a visionary
urban concept in his 1867 regulatory plan, proposing the transformation of the former
military base to a publicly accessible green area. Within this framework, Kalemegdan
was conceived as a vital component of a “green belt” surrounding the historical city core,
designed to promote public health and urban esthetics [36]. Kalemegdan’s transformation
began with the initial development of the Upper Kalemegdan in the late 19th century. Over
time, the park expanded to include Lower Kalemegdan, the Inner Fortress, and Lower
Town, gradually shaping Kalemegdan we know today. This evolution reflected not only
spatial growth but also a shift in function. Park was initially developed as a landscape style
park, primarily intended for walking, relaxation and passive leisure, in line with the design
trends of the time (Figure 10). However, over the years, its role has evolved to meet the
increasing demands of modern urban life, and the park gradually expanded its functions
to include spaces for sports, tourism, cultural events and ecological benefits. The ecological
role of Kalemegdan is particularly important, as it serves as the primary green space for
both the city center and the surrounding residential areas. Kalemegdan’s elevated position
and open exposure to prevailing winds help reduce air pollution, while its rich vegetation
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supports temperature regulation and ecological balance [37]. It functions as both a historic
symbol and a modern facility, home to the Military Museum, Belgrade Zoo, observatory,
numerous monuments, and cultural institutions (Figure 11).

 

Figure 10. The 1867 zonation of Kalemegdan park. A relatively dense pathway system and exclusively
general leisure areas characterize the park structure. Source: prepared by the Authors.

 

Figure 11. The 2025 zonation of Kalemegdan Park. Nowadays a considerably increased park area,
an extremely dense traffic network, sports areas, thematic gardens and various facilities make
Kalemegdan more diverse from both a functional and structural point of view. Source: prepared by
the Authors.
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4.3. Compositional Analysis

a. Birkenhead Park, Liverpool, UK

Birkenhead Park’s layout, architectural language and landscape design reflect the
English Picturesque design. This landscape technique aimed to evoke natural beauty
while carefully guiding user movement and visual experience [42]. The park exemplifies
this tradition through its deliberate modification of topography, views and planting, all
crafted to promote an immersive visual and spatial experience. The park composition is
characterized by a flowing, undulating terrain with strategically placed artificial mounds
and valleys, particularly around the lakes, which were excavated to create sculptural
landforms [30]. Key design elements of the park’s layout include the following:

I. Curvilinear carriage drives and footpaths, avoiding axial geometry.
II. Short-range views and carefully framed vistas.
III. Higher-intensity planting around water features to enhance visual drama.
IV. Tree screening along the edges of the park, reinforcing a “green oasis” effect and

concealing nearby urban fabric.

The intention of this design was to simulate the esthetic of the English countryside
while providing the urban public a space for passive recreation. Paxton’s vision extended
beyond planting and path systems to a collection of architectural features placed as visual
anchors and focal points. The most iconic structures include The Grand Entrance, Swiss
Bridge and Boat House, Park Lodges, etc. The pastoral ideal was expressed through
extensive lawns, meandering lakes, layered vegetation and varied tree species. Birkenhead
Park is framed by a residential belt of villas and terraces, many of which were designed to
harmonize with the park’s appearance. Like many historic parks, Birkenhead Park has had
to adapt to the pressures of globalization, rising urban populations, and evolving public
expectations. No longer serving solely as a place for passive recreation, it has transformed
into a multifunctional space.

b. Battersea Park, London, UK

Similar to Birkenhead Park, Battersea Park reflects the English picturesque style
through its deliberate interplay of scenic planting, curved paths, and focal points. Irregu-
larly shaped water bodies, especially the boating lake, provide scenic contrast to the open
lawns and heavily planted tree clusters. The use of exotic plantations across different zones
of the park demonstrates Victorian horticultural ambitions, while functionally separated
areas for sport, leisure, and strolling reflect the period’s approach to organizing recreation
in a structured yet naturalistic setting. The park’s architectural elements are distributed
across the landscape as visual points, many of which have survived in altered or restored
forms. At its entrances, original gate lodges once anchored each access point: Sun Gate
Lodge, West Lodge, Rosary Lodge and Chelsea Lodge, although the last one was destroyed
by fire. These structures reflect the formal thresholds of Victorian parks. One of the park’s
earliest structures, the rifle yard, located near the northwest gate, dates back to the park’s
initial construction and currently houses the park’s offices. In the park’s center lies the Vic-
torian bandstand, situated at a key junction of paths. This placement was intentional: in the
nineteenth century, the bandstand served as both a programmatic centerpiece and a social
gathering point, reflecting the Victorian ideal of cultural enrichment through public leisure.
A notable example of Victorian engineering within the park is the Grade II listed Pump
House, built in 1861 to supply water to the lake and to the adjacent cascades, a dramatic
artificial rock formation in the northern section of the boating lake [43]. Fundamentally,
key design elements of Battersea Park’s include the following:

I. Curving path network and circular nodes.
II. Irregularly shaped lake and water features, including the boating lake and cascades.
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III. Exotic plantings.
IV. Densely planted tree clusters.
V. Functionally separated areas designated for walking, sports, events and rest.
VI. Architectural features such as lodges, the bandstand, Pump House and bridges.

While deeply rooted in Victorian values, Battersea Park has also embraced twentieth-
century layers of meaning, as several important sculptures by twentieth-century artists
are placed across the park. One of the most significant additions is the Peace Pagoda, a
Buddhist stupa built in 1985, representing a cross-cultural call for global peace. Today, the
park has adapted to the modern expectations of urban parks and serves as multifunctional
spaces, offering a children’s zoo, a sports arena, all-weather pitches, a boating lake, and
various event venues.

c. Városliget Park, Budapest, HUN

The City Park in Budapest, originally known as Stadtwäldchen in German, was the
world’s first public park established by a city on its own territory and from its own resources
for the free use of its citizens, with the designer selected through a public competition
announced in 1813. The winning entry, designed by Heinrich Nebbien, is significant not
only because it was the first of its kind in the world, but also because the City Park, as
designed, is one of the most beautiful public gardens of its time [44].

According to Nebbien, the essence and foundation of a landscape garden is “the
free, pure form of nature, born from the most intimate connection between economic and
esthetic aspirations. (. . .) These two aspirations [in the case of the garden] are so closely
intertwined that their results come about simultaneously and together, each arising from
the other everywhere, and consequently manifesting themselves as the Beautiful as Useful
and the Useful as Beautiful.” [35]. The design of the Pest People’s Garden was also born
out of the professional and creative conviction that beauty and usefulness reinforce each
other.

In terms of spatial composition, Nebbien considered classical garden design and
picturesque gardens to be the defining sources of landscape gardening, viewing the sub-
sequent sentimentalism as a mistake. The landscape architecture plan for the City Park,
the “Ungarns Folks-Garten”, is therefore characterized by classical principles: the long,
transparent, freely formed spatial structure, the proportions, floor plans, and connections
of the individual spaces, the design of the walls, the paths running along the edges, offering
a comprehensive perspective of the whole, the enclosed patches of forest, the bouquet-
like groups of trees formed from a few species, dividing the spaces—all these are the
characteristic of the romantic transcription of the classicist picturesque garden.

Nebbien describes the separate spaces as painted images, suggesting that he intends
to create paintings. The richness of design is represented by the following:

I. Various building features: buildings, the classicist gate, the restaurant, the amphithe-
ater, the dance hall, the manor house.

II. Asymmetrical, freely formed layout, loose spatial structure, tucked away between the
walls of the space and the plantings, avoiding any exposed position.

III. A regular circular central element, the Körönd, designed as a walking and carriage area.
IV. Water mirror with a space-organizing effect.
V. In the axis of the City Park Avenue, behind the entrance gate to the park, there is a

triple road system built around a circular lawn. Pedestrians strolled along the inner
lane, carriages along the middle lane, and horsemen along the outer lane, each on a
different surface, framed by a tree-lined avenue on the outer edge. [45].

Much of the original spatial structure and functions have been preserved to this day,
in a more or less modified form.
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d. Kalemegdan Park, Belgrade, SRB

Kalemegdan Park was initially designed in the landscape style, in line with the
prevailing trends of its time, but over the years it has developed into a space characterized
by a mixture of styles shaped by historical layers, urban growth and changing public needs.
In the beginning, park consisted solely of Upper Kalemegdan, but today park includes
Lower Kalemegdan, the Inner Fortress, and the Lower Town. In its early development,
the park’s main design elements focused on the organization of pedestrian paths and the
planting of trees, reflecting the landscape style trends of the time. These early interventions
emphasized circulation and visual connectivity, with pathways leading visitors toward
monuments, fountains, and viewpoints overlooking the Danube and Sava rivers. Resting
areas were strategically positioned along the promenades to encourage leisure and enhance
the experience of movement through the park [36,46]. In its earliest form, Kalemegdan Park
featured only landscape elements such as pedestrian paths, tree plantings, monuments,
and fountains. However, as the park expanded and evolved into a multifunctional urban
space, particularly with the development of Lower Kalemegdan, its character began to
shift. New functions were introduced to accommodate broader public interests, including
recreation, tourism and family activities. Lower Kalemegdan underwent the most visible
transformation, especially with the addition of the Belgrade Zoo and an amusement park.
As the park expanded, the integration of the fortress’s historical walls, gates, towers and
bridges became central to its identity. These features are preserved not only as cultural
and historical landmarks but are also incorporated into the spatial logic of the park itself.
However, over time, the following have consistently emerged as key elements of the design:

I. Curved and organic paths in Upper Kalemegdan, designed in the landscape garden
style of the late 19th and early 20th centuries.

II. Main axial routes that connect major features.
III. Connections and stairways across steep terrain and level changes.
IV. Terraces, cliffs and elevated viewpoints.
V. Historical walls, gates, towers and bridges fully integrated into the park’s spatial logic.
VI. Tree-lined promenades.

4.4. Spatial Structure and Tree Canopy Coverage Analysis

a. Birkenhead Park, Liverpool, UK

Originally, the park featured lawns, gently curving paths, ornamental lakes, and
framed vistas, complemented by strategic tree planting to enhance sightlines and provide
spatial definition without overwhelming the landscape. In the early stage, tree canopy
coverage was relatively sparse, in line with Paxton’s design intent. The openness allowed
for public gatherings, promenading, and uninterrupted visual connections across the park’s
terrain. Trees were carefully placed to frame views of key architectural elements, such
as the Grand Entrance, Swiss Bridge and Boathouse, without dominating the visual or
physical structure of the landscape.

By 2025, the spatial experience of Birkenhead Park has evolved significantly through
the natural maturation of its vegetation. The tree canopy has become denser and more
widespread; areas once defined by openness are now partially enclosed by mature tree
growth. This increased canopy coverage has restructured how space is perceived. However,
it is not only vegetation that has reshaped the spatial structure. Over time, the function
and usage of the park have diversified, leading to the introduction of modern recreational
infrastructure. Spaces have been changed to accommodate contemporary needs, including
playgrounds, sports courts, fitness areas, cafés, visitor facilities and event spaces. This
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evolution in use has introduced a multi-zoned spatial pattern, where traditional scenic and
passive-use areas now coexist with dynamic, activity-oriented zones.

b. Battersea Park, London, UK

The spatial structure of Battersea Park reflects a balance between formal design and
organic flow, shaped by its Victorian origins and evolving urban context. The park was
laid out with a clear internal hierarchy: wide tree-lined avenues and axial paths define
major movement routes, while smaller curved secondary paths create a contrasting sense
of intimacy and discovery.

This layered arrangement allows for seamless transitions between separated areas,
open lawns, secluded woodland areas, and riverfront promenades. The design used the
park’s flat terrain to establish long sightlines, often ending in architectural or horticultural
features. Today, these traditional spatial layers are joined by clearly zoned areas for modern
facilities, including children’s playgrounds, cafés, sports courts and event spaces, reflecting
contemporary urban needs.

Tree canopy coverage has played a defining role in shaping both the esthetic and
ecological qualities of this spatial experience. In its original design, tree planting was
formal and strategic: avenues were defined by rows of trees, and ornamental species were
concentrated in designated gardens. Open lawns and recreation grounds were intentionally
left unshaded, preserving visual openness and supporting active use. Over time, however,
the tree canopy has matured and expanded significantly, resulting in broader shaded areas.
This growth has softened the park’s formal geometry, especially along meandering paths
and near the water bodies, creating a different character.

c. Városliget park, Budapest, HUN

Nowadays Városliget’s spatial structure is characterized by a strong central compo-
sitional axis, extending from Heroes’ Square into the heart of the park. This axis acts as
a formal spine, anchoring the park to the urban grid and establishing a clear directional
logic. The rest of the park unfolds with a contrasting informal structure, a mix of curved
paths, open lawns, and wooded areas that surround the central alignment. Initially, the
park’s vegetation was relatively sparse, characterized by simple (single-species) groupings
of trees and open lawn areas. Early maps reveal these elements as the core structural
components, with limited diversity in plant forms and a focus on open green spaces. The
tree canopy coverage has expanded and matured over time, changing the original intent
of the design. The evolving spatial structure and canopy coverage of Városliget are the
product of changing social values and environmental needs, reflecting a broader European
trend towards making multifunctional spaces.

d. Kalemegdan Park, Belgrade, SRB

Developed around the historical Belgrade Fortress, Kalemegdan Park has undergone
substantial transformation since its formal landscaping in the late 19th and early 20th
centuries. Kalemegdan’s spatial structure is defined by its multi-level topography and
fortified setting, which organize the park into a clearly articulated, three-level system.
These levels are spatially and visually distinct, creating a hierarchical structure that guides
movement and use. The topography plays a critical role, offering elevated viewpoints and
structuring circulation along sloped paths, terraces, and stairways. The combination of its
evolving landscape design, military legacy, strategic position, and varied elevation makes
Kalemegdan a structurally complex park, where spatial orientation and terrain transitions
are integral to the overall experience. As the oldest public park in Belgrade, Kalemegdan
has preserved a notable portion of its original structure and vegetation. Many trees date
back to the period between the two World Wars. While their age adds historic value, some
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now require replacement, not only because of their reduced visual appeal but also due to
their diminished ecological function [37].

Summing up, the primary changes in the park’s spatial structure can be observed
through the transformation of its roads and pathways, water features, and tree canopy, as
illustrated in Figure 12.

Figure 12. Space structure development comparison of the 4 selected parks. The sketches focus on
the spatial structure development of the parks, highlighting the most influential elements in this
aspect: the road systems, the canopy coverage, the main water features and the open spaces of the
parks. Source: prepared by the Authors.

4.5. Visual Connection Analysis

a. Birkenhead Park, UK

Birkenhead Park features a carefully made arrangement of views, open spaces and
architectural landmarks. Key buildings, such as the park’s lodge, the main entrance and
the pavilion, are carefully situated to frame vistas that guide the visitor’s journey through
the open space. Panoramic views across the lake and toward the pavilion remain crucial
visual assets. Over time, as trees matured and the canopy expanded, some of these views
became partially blocked or less visible. The park’s management plan acknowledges this
change and emphasizes the need to balance maintaining historic sightlines with supporting
natural growth.

b. Battersea Park, UK

The River Thames serves as one of the most significant visual connections within
Battersea Park, with numerous landscaped areas, elevated viewpoints and pathways
oriented to frame the river’s presence. The Boating Lake pathways were carefully designed
to guide visitors along scenic routes, allowing them to experience a sequence of vistas
where the water was beautifully framed by green lawns, trees and plantings that enhanced
the picturesque quality of the landscape. The Grand Vista and the fountain lake with
statues serve as focal points within the park, thoughtfully positioned to draw attention.
The Battersea Power Station, a listed building located near the park, dominates the eastern
skyline and creates a visual landmark when viewed from the bowling green, offering
a strong visual connection between the park and its urban surroundings. While many
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primary axes remain clearly defined, the denser and more expansive tree cover has softened
some of the original long-distance views, creating a more enclosed and intimate atmosphere
in parts of the park (Figures 13 and 14).

 

Figure 13. Visual connections in Battersea Park in 1858, organized mainly along the park’s main cross
axes of the park and around the water features. Source: prepared by the Authors.

 

Figure 14. Visual connections in Battersea Park in 2025. The visual connections are more limited and
shaped by dense vegetation developed over the centuries. Source: prepared by the Authors.

c. Városliget Park, HUN

When the Park first opened, its spatial composition was defined by a single primary
visual axis that stretched across the park. The relatively sparse tree coverage at that
time allowed for long, uninterrupted sightlines connecting key landmarks. As the park
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evolved over the following century, the introduction of new building elements created
multiple observation points, enabling complex, multi-layered views across different planes
within the park. Today, the park’s dense and mature vegetation has significantly altered
these sightlines. While the original long-distance views have largely been obscured, a
notable exception remains—the bridge overlooking the pond still offers one of the few
remaining distant vistas. Elsewhere, views are predominantly restricted, giving visitors
a more enclosed and intimate spatial experience. This transition from expansive to more
contained visual corridors reflects both the natural growth of the park’s canopy and a shift
in landscape design priorities (Figures 15 and 16).

Figure 15. Visual connections in Városliget Park in 1830. Source: prepared by the Authors.

Figure 16. Visual connections in Városliget Park in 2025, led by the several building features (monu-
ments, sculptures and buildings). Source: prepared by the Authors.
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d. Kalemegdan Park, Belgrade, SRB

The axes in Kalemegdan can be divided into two types: those that lead to monuments
or other important structures within the park and those that serve as panoramic viewpoints
of Belgrade. Given the park’s varied terrain and elevated position, these sightlines are a
defining characteristic and a key asset of the park, offering visitors astonishing views of
the confluence of the Sava and Danube rivers. Some axes, such as the one leading to the
Monument of Gratitude to France, have remained largely unchanged over time, preserving
their original narrative. However, some sightlines have been altered or partially obscured
by the natural growth and maturation of the tree canopy. While the overall framework of
the axes remains intact, the evolving vegetation has transformed the way these views are
experienced (Figure 17).

Figure 17. Kalemegdan Park visual connections in the past and nowadays. The extension of the park
area creates several new visual axes and perspectives in the park. Source: prepared by the Authors.

4.6. Road and Water System Analysis

a. Birkenhead Park, Liverpool, UK

The water features, including lakes, streams and ornamental bridges, were strate-
gically incorporated to add esthetic value, regulate water flow, and provide habitats for
wildlife. These elements also contributed to the park’s environmental sustainability and
public health by controlling water flow, enhancing air quality, and providing wildlife habi-
tats. Unlike parks situated along major rivers, Birkenhead Park’s water system operates
independently of large external waterways. It relies on local drainage and water retention
strategies to maintain its lakes and streams.

Birkenhead Park’s road system combines broad, formal avenues with winding, natu-
ralistic paths to guide visitors through varied landscapes and key landmarks. The main
routes provide clear sightlines and easy navigation, while smaller paths encourage explo-
ration. Designed for pedestrians and carriages, the network reflects Victorian ideals of
accessibility and social inclusion.

b. Battersea Park, London, UK

Battersea Park’s waterworks are a distinctive feature of its 19th-century landscape
design; the park’s prominent water feature is an irregularly shaped lake, a characteristic
element typical of Victorian landscape style parks. Grade II listed Pump House was the
central point for park’s water management. Originally built in a fine classical style using
stock brick with rusticated quoins, the Pump House housed a coal-fired steam engine
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designed to supply water to the boating lake and the ornamental cascades [43]. These
cascades, situated north of the boating lake, are an artificial rock structure made to mimic
natural rock formations. The cascades and the lake were linked through a water system
fed by the Pump House, which drew water from a reservoir to maintain the flow. After
falling into disrepair following the war, the Pump House was restored between 1988 and
1992 and repurposed as an art gallery, preserving its historic significance. The waterworks
contribute not only to the park’s visual appeal but also to the micro-climate that supports
the renowned Sub-Tropical Garden, enabling the cultivation of exotic plants like palms,
tree ferns and bananas.

The park is divided into four quarters by two main axes: an east–west avenue and
a straight north–south path. These intersect at a central circular space, creating a focal
point within the park. The north–south axis extends to terminate in semi-circular paths
and spaces, providing graceful transitions within the landscape. The entrances to the park
are strategically positioned at each of its four corners, with an additional main entrance
located at the end of the north–south axis, ensuring easy access and flow of visitors. The
road system is characterized by wavy lines.

c. Városliget Park, Budapest, HUN

Water features have played a key role in shaping Városliget since its creation in the
early 19th century. Originally, the park included a large pond with two islands connected
by a canal system that added both beauty and function to the landscape. This water system
was designed not only for esthetic purposes but also to support recreational activities. In
summer, the pond was used for boating, while in winter, when it froze over, it became a
popular ice-skating area. Over time, some parts of the water system, such as the canal, were
removed, but the pond itself largely remained. Additional water elements were added
throughout the park, including fountains and smaller ponds, enhancing the park’s appeal
and providing cooling effects during hot weather. The water bodies also help support local
wildlife and contribute to the park’s ecosystem.

Over the course of two centuries, the road system in Városliget has undergone sig-
nificant changes in both its development and character. Initially, the road network was
poorly developed and exhibited a predominantly geometric and formal layout. However,
by the early twentieth century, the park experienced substantial growth, marked by a
more intricate system of pedestrian paths that connected the increasingly complex park
structures and architecture.

d. Kalemegdan Park, Belgrade, SRB

In the 19th century, Belgrade’s waterscape, including areas like Kalemegdan, played
a key role in the city’s urban development and public health. The first modern water
supply system was built on the foundations of earlier Roman, Ottoman and Austrian
waterworks, channeling water to the fortress and surrounding areas [46]. Due to its
topography and the presence of tunnels beneath the park, Kalemegdan does not feature
many water installations. It mainly contains drainage channels, some fountains, and small
water features. Historically, the fortress relied on cisterns and wells for its water supply. The
park’s steep slope promotes natural drainage, reducing water stagnation and supporting
healthy soil conditions for the vegetation [37].

The road and path network in Kalemegdan Park reflects its military origins and later
adaptation into a public space. The current circulation structure is defined by a hierarchy of
paths and promenades, designed to balance accessibility, strategic views, and recreational
use. Axial and radial pathways were laid out during the park’s transformation in the late
19th and early 20th centuries [36]. These formal promenades offer direct visual access to key
monuments, viewpoints, and the fortress. The Upper Kalemegdan promenade serves as the
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main circulation route, connecting the entrance near Knez Mihailova Street to the Belgrade
Fortress plateau. Secondary, curvilinear paths in the lower areas and slopes follow the
natural topography, offering informal, leisurely routes toward the Sava and Danube rivers.

4.7. Vegetation

Several authors describe contemporary trends in plant use in detail in comprehensive
works [29,47–55]. Comparing these with the field surveys conducted related to the present
study and other available surveys of the current situation of the parks reveal similarities
and differences in the historical and current plant use at the sites studied.

a. Birkenhead Park, Liverpool, UK

The planting scheme included a wide variety of native and exotic tree species, carefully
positioned to demonstrate botanical richness and serve an educational purpose. Artificial
mounds created from lake excavations shaped the undulating terrain of the park and
helped it to resist the prevailing winds, while also supporting plant growth and visual
interest [30].

b. Battersea Park, London, UK

The park’s layout features broad avenues lined with trees as well as more informal
woodland areas and flower beds. The park’s canopy coverage from the construction reveals
a significant transformation, including over 4000 trees, many of which follow the original
Victorian landscaping plan.

c. Városliget Park, Budapest, HUN

Many trees were planted during the park’s initial development in the early nineteenth
century and have matured into a dense canopy that defines the park’s character. Currently,
7105 tree specimens compose the canopy of Városliget. There are 297 trees older than
130 years, including 53 trees older than 180 years [56].

d. KalemegdanPark, Belgrade, SRB

The park’s green system was planned during its transformation from a military site
into a public space in the late 19th and early 20th centuries, with additional planting phases
occurring between the two World Wars and after World War II [37]. A large number of
mature trees can be considered major park features, many of which have surpassed a
century in age. The tree composition includes both native and introduced ornamental
species, reflecting the horticultural trends of the 19th century in urban park design.

In summary, it can be observed that the current composition of tree species in the
parks (Figure 18) has developed through similar processes. In each park, native tree species
such as English oak (Quercus robur), European beech (Fagus sylvatica), poplar (Populus
sp.), silver birch (Betula pendula) and silver lime (Tilia tomentosa) are present. A significant
number of ornamental species typical of the landscape garden period, such as London plane
(Platanus x hispanica), European ash (Fraxinus excelsior), bald cypress (Taxodium distichum)
and Japanese pagoda tree (Styphnolobium japonicum), are also represented. In addition,
numerous evergreen taxa can be found, including black pine (Pinus nigra), Scots pine (Pinus
sylvestris), Himalayan (Cedrus deodara) and Atlas cedar. (Cedrus atlantica).
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Figure 18. Comparison of dominant tree species in the four selected parks. Source: Prepared by
the Authors.

5. Conclusions

The protection and renewal of historic urban parks is a professional task that poses
ongoing challenges. Due to their historical significance, their maintenance and renewal
must be based on traditional values.

This study shows that historical urban public parks established in the 19th century
still play an important recreational, urban structural and ecological role. They form the
basic elements of urban green infrastructure, while also providing opportunities for active
recreation for the population and serving as venues for social and cultural life. Their
current central location in the urban structure is largely due to the time of their creation, as
since the 19th century, cities have grown around these parks, further emphasizing their
importance in the life of the settlements.
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This analysis intended to highlight and to evaluate the relevant basic design elements
of the parks which define their historical characteristics and have been preserved to this day.

From a functional point of view, all of the parks have been dynamically enriched since
their creation: in addition to their traditional functions (to provide rest, fresh air, moral
uplift to the working classes, the possibility for the aristocracy to be represented, relief
from the overcrowded and polluted urban environment, etc.), numerous new functions
(sports, arts, play, cultural events, catering) have also appeared over the decades. The
new functions have mostly been well integrated with the old ones in the parks. The
most relevant developments in this direction can be observed in the cases of Kalemegdan
Park (Belgrade) and Városliget Park (Budapest). In the first case, the extension of the
park area with the integration of the former fortress area contributed essentially to the
enrichment of functions; in the case of Városliget, the partial transformation of the park
into a cultural district of the Hungarian capital had a significant influence toward the
functional development.

Functional development has also partly influenced structural changes in the parks,
affecting their main compositional elements, such as spatial structure and visual connec-
tions. Nevertheless, it can be said that in all four parks, the structural design corresponding
to the original concept is still recognizable today in all four parks. The original composition
has been preserved almost entirely in the case of Birkenhead and Battersea parks. Due
to the urban developments from the end 19th century, the main entrance of Városliget
Park in Budapest has been moved compared to where it was initially. Despite this transfor-
mation, the original structure has been mainly preserved; only the main flows and some
functions have been changed. Kalemegdan Park presents—through its already mentioned
extension—the biggest changes from compositional point of view as well, still preserving
some of its original compositional aspects.

The transformation of visual connections can be interpreted in close connection with
the development of plant material. Over the centuries, as a result of aging, spreading and
expanding plant populations, all four sites studied have experienced significantly higher
canopy cover (15–25%) than originally planned. The leveling of the plant population and
the strengthening of the shrub layer have resulted in a stronger separation of individual
functions and a further reduction in visual connections.

Although these parks are located in different regions of Europe, there is a high degree
of overlap in the main tree species planted. Certain tree species—such as linden (Tilia
cordata), oak (Quercus robur), plane tree (Platanus x hybrida), birch (Betula pendula), horse
chestnut (Aesculus hippocastanum), ash (Fraxinus excelsior) and even certain coniferous
species (Pinus strobus)—have been present in large numbers in almost all locations in the
past and now, suggesting that these species have defined the image and atmosphere of
parks for centuries.

The results prove that, in light of increasingly intense urbanization processes, new
environmental challenges (climate change, loss of biodiversity) and the demands for a
healthy and livable urban environment, the fundamental characteristics of historic public
parks can still be preserved as far as possible, as they are imprints of an era, an artist, and a
social message, and their cultural and historical significance is invaluable.
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Abstract: Landscapes and heritage sites hold significant historical, scientific, and social
value but face increasing threats from climate change and human activities. Coastal and
maritime heritage are at risk from sea-level rise, storms, erosion, ocean acidification, and
pressures such as urbanization, construction, and industrial development. Assessing
vulnerability involves considering physical, geomorphological, and socioeconomic factors,
including land use, population density, tourism, and ecosystem sensitivity. Long-term
monitoring, interdisciplinary research, and holistic approaches are essential for effective
risk assessment and planning. This study focuses on the coastal landscapes of northern
Portugal, where climate change adaptation is urgent. These areas contain important
historical heritage, especially fortified military structures that reflect regional identity and
maritime history shared with other coastal nations. The research highlights significant
risks to these monuments because of their proximity to the sea and expanding urban areas,
providing insights to guide policymakers and support localized adaptation strategies.
A two-phase methodology was employed, beginning with a comprehensive literature
review to identify key indicators that informed field observations, surveys, and archival
research, resulting in a detailed inventory of coastal and estuarine fortifications. The
second phase assessed their vulnerability to sea-level rise, coastal flooding, and shoreline
retreat. The study presents a methodological approach that provides local decision-makers
with strategic guidance to enhance the protection and sustainable management of coastal
heritage.

Keywords: historical fortified structures; cultural heritage; northern Portugal; Atlantic
coast; natural hazards; climate change; anthropogenic pressures; heritage safeguard

1. Introduction

Since the World Heritage Convention (1972) [1], cultural landscapes have been recog-
nized and studied within historical and scientific contexts, especially through the lens of
preservation and conservation, including concepts such as belonging, outstanding value,
locality, universality, meaning, uniqueness, and singularity. From another perspective, the
Landscape Convention (2000) [2] emphasizes the importance of landscapes for individual
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and social well-being, highlighting their role in improving quality of life, reflecting cultural,
scientific, aesthetic, and historical values, and shaping a place’s identity. Cultural land-
scapes are highly valuable but vulnerable, and their preservation is difficult amid natural
threats and rapid global development [3]. Cultural heritage, including historic buildings,
monuments, archaeological sites, traditions, and landscapes, cannot be replaced once it is
lost, destroyed, damaged, altered, or erased; it is gone forever. [4]. Therefore, it is crucial to
protect, maintain, and manage these assets so that future generations can experience, learn
from, and benefit from them. Identifying risks to cultural heritage requires assessing factors
such as historical context, topography, geology, land use, and urban development pat-
terns. While considering geomorphological and geological processes can improve hazard
assessments, most long-term vulnerability studies tend to overlook these variables.

The coastal zone between the Douro and Minho Rivers preserves an exceptional ensemble
of fortifications built between the late sixteenth and eighteenth centuries, reflecting Portugal’s
historical response to privateer incursions, territorial disputes, and the strategic control of river
mouths. These fortresses embody a distinctive interaction between defensive architecture
and coastal geomorphology, adapting military design to local environmental conditions.
Today, some of these sites serve cultural, institutional, or tourism functions, while others
are in advanced stages of deterioration due to environmental stressors, coastal erosion, and
inadequate maintenance [5,6]. Their preservation and sustainable reuse are therefore essential
to safeguard this unique testimony of Portugal’s maritime and military heritage, “engaging
cultural heritage in climate change” as proposed by Downes (2019) [3].

Since the adoption of the World Heritage Convention (1972) [1] and the European
Landscape Convention (2000) [2], cultural landscapes have been recognized as integral
expressions of identity, memory, and collective well-being. However, they remain increas-
ingly vulnerable to both natural and anthropogenic pressures. Climate change, manifested
through sea-level rise, intensified storms, coastal erosion, and ocean acidification, combined
with urban expansion, tourism, and industrial activity, poses a growing threat to coastal
heritage worldwide [7]. Studies have shown that historic fortifications, monuments, and
archaeological remains are particularly at risk from flooding, material degradation, and
structural instability [8]. In Portugal and beyond, the combined impact of urbanization,
erosion, and rising sea levels exacerbates the fragility of tangible and intangible heritage,
calling for urgent, integrated management approaches.

Safeguarding these irreplaceable assets requires integrating geomorphological, envi-
ronmental, and social dimensions into hazard and vulnerability assessments and adaptation
strategies. Long-term preservation depends on interdisciplinary collaboration, adaptive
policy frameworks, and active community involvement, aligned with international climate
resilience and sustainability objectives. In this article, we use the term ‘hazard’ for poten-
tially damaging physical processes (sea-level rise, storm surge, coastal flooding, coastal
erosion), and ‘risk’ for the likelihood and consequences of damage to heritage resulting
from the interaction between hazard, exposure, and vulnerability. These differences have
been documented in the literature on risk assessment [9,10].

Accordingly, this study addresses the question: How vulnerable are the coastal for-
tifications of northern Portugal to the combined effects of natural and anthropogenic
pressures, particularly those intensified by climate change, and how can their preservation
and adaptive management be improved?

To answer this, the study aims to:

(a) Identify and classify the main natural and anthropogenic risks affecting coastal fortifi-
cations along the northern Portuguese Atlantic coast.

(b) Develop and apply a standardized observational framework with measurable indica-
tors to systematically assess conservation status and environmental exposure.
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(c) Map and analyze the vulnerability of the fortifications to support evidence-based
conservation and policy decisions.

(d) Provide recommendations and adaptation strategies to support policymakers, her-
itage managers, and local authorities in developing sustainable conservation plans
aligned with climate adaptation goals.

2. History, Architecture and Contemporary Uses

The coastal strip between the Douro and the Minho preserves a remarkable set of
coastal fortifications, whose construction spans from the end of the sixteenth century to the
eighteenth, a period in which Portugal faced threats from privateers, territorial disputes,
and the need to control the main river bars [11]. These properties, classified mainly as
Buildings of Public Interest and, in some cases, as National Monuments, constitute a
material testament to the evolution of military engineering, influenced by Italian and
French traditions and adapted to the geographical specificities of the Portuguese Atlantic
coast [12]. Strategically positioned along the northern Portuguese Atlantic coast, the forts
and fortresses extend from the Porto metropolitan area to Caminha, near the Spanish border,
reflecting a historical defensive system designed to control and protect the coastline [12].

Twelve heritage sites are identified, representing key elements of the region’s historical
coastal defensive network (Figure 1). These structures, dating mainly from the 16th to 18th
centuries, were tactically built near estuaries, harbors, and coastal promontories to protect
maritime routes and settlements from naval attacks and piracy. The spatial distribution
shows a clear concentration around major coastal urban centers such as Porto, Viana do
Castelo, and Caminha, areas that historically held high military and commercial importance.
Their proximity to the shoreline highlights their dependence on maritime visibility and
control but also exposes them to contemporary threats such as sea-level rise, storm surges,
and coastal erosion. The linear alignment of these fortifications along the Atlantic fringe
demonstrates both the historic defensive logic and the modern environmental vulnerability
of this coastal cultural heritage [13].

In Porto, the fortifications of the Douro Atlantic Front stand out, such as the Fort of
S. João Baptista da Foz or Castle of S. João da Foz, which began construction in 1570 with
bastioned walls designed by Simão de Ruão. Between 1646 and 1653, under the direction of
engineer Charles Lassart, it was expanded, sacrificing the original church and Benedictine
residence. The fortress, with an irregular, rectangular plan, features three bastions and a
half-bastion. It has a neoclassical portal from 1796, designed by Reinaldo Oudinot, which
includes a drawbridge, a corridor with a casemate, and a guardhouse [14]. Today, it houses
the National Defense Institute, which is open for visits, events, and training.

Also in Porto, the Fort of São Francisco Xavier (or Castelo do Queijo) was first designed
by Charles Lassart in 1561. However, construction was not completed until 1661, based on
a plan by Miguel de L’École. The fort features a trapezoidal shape surrounded by a moat,
with cannons, domed sentry boxes, and a portal displaying the royal coat of arms. After
several management changes, it was handed over to the Commandos Association in 1978
and now serves as a cultural and museum space [12].

In Matosinhos, the Fort of Nossa Senhora das Neves began construction in 1638 to
bolster the defense of the Douro bar, along with the forts of Porto, and was completed in
1720. It features a star-shaped layout with sentry boxes connected by sloping curtain walls.
In the nineteenth century, it served as the Porto Customs House, and in 1962, it was the
subject of a landscaping project by Ilídio de Araújo. Today, it functions as the headquarters
of the Port of Leixões Captaincy [12,14].
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Figure 1. Forts and Fortresses in northern Portugal (between Porto and Caminha). Source: Own
elaboration, based on fieldwork analysis. 1—Forte do Ínsua (Moledo, Caminha); 2—Fortaleza or
Forte da Largateira, Forte de Âncora, Caminha); 3—Forte do Cão, Forte da Gelfa (V. P. de Âncora,
Caminha); 4—Forte or Fortim de Montedor, Forte do Paço (Carreço, Viana do Castelo); 5—Forte
da Areosa, Fortim da Areosa, Forte ou Fortim da Vinha, Castelo or Forte Velho (Areosa, Viana
do Castelo); 6—Forte de Santiago da Barra, Castelo de Santiago da Barra (Monteserrate, Viana do
Castelo); 7—Forte de S. João Baptista (Esposende); 8—Fortaleza de N.ª Sr.ª da Conceição, Castelo
da Póvoa (Póvoa de Varzim); 9—Forte de S. João Baptista (Vila do Conde); 10—Forte da N.ª Sr.ª
das Neves, Forte de Leça da Palmeira, Castelo de Matosinhos (Leça da Palmeira); 11—Forte de S.
Francisco Xavier do Queijo, Castelo do Queijo (Nevogilde, Porto); 12—Forte de S. João Baptista da
Foz or Castelo de S. João da Foz (Porto, Foz do Douro).

Continuing north, we encounter fortifications along the Ave River, including the Fort
of S. João Baptista de Vila do Conde, designed by Filippo Terzi. Built from the late 1500s to
the early 1600s under António de Vila Lobos’ leadership, it features a polygonal shape with
five bastions and only three guardhouses. Inside are casemates, the governor’s house, the
kitchen, and the chapel. Deactivated after 1834, it was used for vessel registration in the
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Ave bar area. In the 1990s, it was converted into a hotel, which has since been deactivated
and now serves as an event space [12,14].

The Fortress of Nossa Senhora da Conceição in Póvoa de Varzim was constructed
between 1701 and 1740 on the site of the old Fort of Torreão, by order of D. Pedro II. It
features a polygonal shape with four bastions, a vaulted entrance topped with a royal
shield, and a bell tower. The main square features several buildings, including a chapel.
Recently renovated, it has been transformed into a space for recreation and dining [14].

In Esposende, the Fort of S. João Baptista, built between 1699 and 1702 according to a
project by the engineer Manuel Pinto Vila Lobos and under the direction of master Pedro
da Rocha Vale, had a starry plan with bastions at each angle. In 1866, it was modified
with the installation of a metallic lighthouse—a rare structure in Portugal—and an annex
building for the lighthouse keeper [15].

Regarding the defensive system of the Minho Litoral in the Viana do Castelo region,
the Fort of Santiago da Barra is notable for being the successor to structures initiated in
1552. Designed by Filippo Terzi, it was constructed between 1589 and 1596, remodeled
between 1652 and 1654, and a moat was added in 1700. The fort’s polygonal layout
includes trapezoidal walls, triangular bastions, and circular guardhouses [16]. Inside, key
structures include the Chapel of Santiago and the Roqueta Tower; today, it functions as the
headquarters of Turismo do Porto e Norte de Portugal [17,18].

Complementing the coastal defenses, smaller structures that are no longer in use include
the Fort of Areosa (1640–1668), which features a star-shaped layout with four bastions, possibly
designed by the same architect as the forts of Montedor and Cão; the Fort of Montedor, also
from the mid-17th century, showcases four uneven bastions and several tourism development
plans that never materialized [19]; and the Forte do Cão (1640–1668), with four bastions—two
facing the sea and connected by a curved face, and two larger ones facing inland [14].

In Vila Praia de Âncora, the Lagarteira Fortress features a star-shaped plan with four
bastions, faceted guardhouses, a portal topped by a royal shield, as in many other fortresses,
and three barracks buildings. Maintains the local Maritime Delegation integrated in the
Captaincy of the Port of Caminha [19].

Lastly, the unique Fort of Ínsua in Moledo, a National Monument, combines the
Franciscan Convent of the Observance, completed in 1392, with the fortress, finished in
1653. Currently, it sits on a small island due to siltation caused by sediment from the
Minho River entering the Atlantic Ocean, among other factors, as access is only by boat.
Its irregular star-shaped layout features five bastions and ravelins, three of which serve
as breakwaters. Notably, the presence of a freshwater well in the middle of the islet is
one of only three known worldwide [20]. This was included in a requalification project by
architect Fernando Távora as part of the government’s Revive program to enhance cultural
heritage [14]. However, the project was not executed.

These fortifications demonstrate the spread of bastioned military architecture in Portu-
gal, marked by Italian (Filippo Terzi) and French (Charles Lassart) influences. Its chronology
coincides with periods of conflict—the Iberian Union and the Restoration Wars—and with
the need to control strategic river bars. They also reveal the diffusion of military architec-
ture of Renaissance and Baroque origin, as well as the ability to adapt to the topographical
characteristics and defensive needs of the Portuguese Atlantic coast [11,21]. Currently, there
is a diversity of uses, ranging from residual military and museum functions to cultural,
tourist, or unaffected spaces.

These fortresses on the Douro and Minho coasts are therefore unique testimonies of
Portuguese military and maritime history, reflecting technical developments and defensive
strategies over three centuries.
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The preservation and adaptation of these properties reinforce cultural identity and
offer potential for the development of heritage tourism and historical education activities,
which are essential for the transmission of this heritage to future generations.

In the context of preservation and adaptation, it is imperative to undertake a compre-
hensive analysis of the subject’s integration over the past decades, with particular emphasis
on population growth and land use (Figures 2 and 3). The analysis of coastal population
and land-cover maps reveals a markedly heterogeneous, yet clearly anthropized, narrow
strip along the northwestern Portuguese coast. The population is concentrated in areas
surrounding the primary coastal towns and estuaries. The highest population density is ob-
served in areas with continuous built-up areas, transportation infrastructure, and adjacent
agricultural or pastureland. Conversely, less populated sectors are distinguished by a more
fragmented mosaic of forests, shrubland, and, in some cases, wetlands and water bodies,
suggesting the presence of areas where natural or semi-natural cover still predominates.
Forts and fortresses are distributed along nearly the entire coastline. However, many of
these cultural heritage assets are in or immediately adjacent to the most urbanized and
densely populated segments. This observation highlights the cumulative exposure of these
heritage assets to both intensive human pressure and coastal hazards.

Figure 2. Coastal population distribution and location of forts and fortresses along the northwestern
Portuguese coast. Source: Own elaboration, based on INE (2022) [22].
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Figure 3. Land cover classes and locations of forts and fortresses along the same coastal stretch,
highlighting the spatial overlap between built-up areas, sensitive habitats, and fortress sites. Source:
Own elaboration, based on INE (2022) [22].

3. Coastal Cultural Heritage Under Climate and Human Pressure

Coastal vulnerability depends on both physical characteristics, such as geomorphol-
ogy, slope, shoreline changes, tides, wave height, and sea-level rise, and human activities,
including population density, tourism, infrastructure, land use, and ecosystem sensitiv-
ity. In fact, socioeconomic factors can change more rapidly than physical hazards and
significantly affect coastal vulnerability, underscoring the need to incorporate cultural,
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economic, and environmental values into assessments [23]. Alexopoulou, Karathanassi,
and Kremezi (2024) [24] emphasize that coastal archeological sites and monuments are
increasingly threatened by shoreline retreat, accelerated erosion, and human activity.

Research conducted in recent years has confirmed the existence of real risks posed by
climate-driven natural threats, particularly to the preservation of cultural coastal heritage.
Factors driven by climate change, such as sea-level rise, ocean acidification, stronger storms,
rising temperatures, and coastal erosion, threaten the stability and preservation of coastal
cultural heritage. Although coastal heritage is crucial for understanding past cultures and
history, long-term monitoring data on the environmental conditions affecting these sites
remain limited [25].

It is widely recognized that climate change threatens cultural heritage sites worldwide.
This emerging threat highlights the urgent need to develop targeted policies to protect
historical sites, particularly those vulnerable not only to sea-level rise—one of the most
significant natural hazards in coastal areas [26,27]—but also to other climate-related risks.

Extreme weather, sea-level rise, acidification, and temperature fluctuations damage
structures through flooding, erosion, material deformation, and cracking, with coastal
buildings being especially vulnerable [28]. The study by Arns, A. et al. (2017) [29] shows
that sea-level rise interacts with tides, waves, and storm surges, thereby amplifying their
combined impacts, particularly in shallow coastal regions. Natural defenses like continental
shelves and wetlands currently reduce these impacts, but if they are lost or fail to adapt,
coastlines will face much harsher ocean conditions.

This means that relying only on sea-level rise projections can underestimate future
threats, and more advanced approaches are needed to design reliable coastal defenses.
Water significantly accelerates the deterioration of cultural heritage through flooding,
heavy rainfall, and sea-level rise. In particular, saltwater intrusion adds threats such as salt
crystallization, placing many coastal monuments, UNESCO sites, and archeological areas
at serious risk of damage [30].

Recent studies provide numerous examples of the climate change-related threats to
historical fortifications along the coast. This is not only a concern on the Portuguese coast
but also observed internationally, where many such examples can be found. Reimann, L.
et al. (2018) [31] studied 49 cultural World Heritage Sites (WHS) located in low-lying coastal
areas of the Mediterranean. They found that 37 of these sites are currently vulnerable to
a 100-year flood (a flood so severe it occurs once every 100 years) and 42 are threatened
by coastal erosion. Looking ahead to 2100, they predict that the risk of flooding could
increase by 50% and the risk of erosion by 13% across the region. Some individual sites
could face much higher increases in risk than these regional averages. In the Atlantic,
Sánchez, Sánchez, and Ribalaygua (2020) [32] emphasize coastal fortifications as significant
cultural heritage in the Canary Islands, highlighting that the castles of San Juan Bautista
in Tenerife and San Cristóbal in Gran Canaria are especially vulnerable to the impacts
of sea-level rise in the coming years. Given that heritage is a non-renewable resource, it
is essential to take proactive measures to safeguard and preserve these assets from the
impacts of climate change. Gomez Pretel and Carvajal Díaz (2025) [33] note that since the
late 20th century, Cartagena de Indias has used groynes, barriers, mangrove restoration,
and coastal management projects to curb erosion and protect Manzanillo Fort. However,
the study reveals that climate change, sea-level rise, and human activity are increasing risks,
underscoring the need for stronger protection of heritage and archeological sites. Further
research is needed to assess vulnerable sites in line with the UN Sustainable Development
Goal on Climate Action.

In Portugal, the expansion of urban areas along the coast, combined with climate
change, has heightened coastal populations’ vulnerability to hazards such as sea-level rise
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and coastal erosion, with erosion rates exceeding 8 m per year in some locations [34]. As
highlighted by Zanchettin et al. (2021) [35], heritage risks are not solely caused by natural
factors but are often driven by human activities such as urbanization, groundwater extrac-
tion, and construction, among others, underscoring the need for effective management
and regulation to control and mitigate anthropogenic factors. Population growth in coastal
zones is driving rapid development, intensifying or modifying both short- and long-term
natural sedimentary processes. Trakadas and Karra (2022) [36] highlight that the most
immediate threat to the area’s cultural and natural heritage comes from human activities,
particularly urban development and construction, which intensify pressure on the coast
and risk damaging habitats and historical sites.

In parallel with the impact of urbanization, Ferreira et al. (2023) [37] argue that
tourism is viewed as a double-edged sword, stimulating economic growth and revitalizing
heritage, while also creating social, environmental, and cultural pressures, with impacts
varying by destination maturity, and placing intangible heritage at risk of dilution and
misrepresentation.

In summary, the combined effects of climate change and human activity pose a press-
ing challenge to the preservation of coastal cultural heritage. Rising seas, intensifying
storms, and environmental degradation converge with urbanization and tourism pressures,
threatening both tangible and intangible heritage in ways that are often underestimated.
Safeguarding these irreplaceable assets and landscapes requires moving beyond traditional
preservationist approaches toward integrated strategies that combine climate adaptation,
sustainable development, and community engagement. Only through proactive manage-
ment, informed by interdisciplinary research and aligned with global frameworks such
as the UN Sustainable Development Goals, can coastal cultural heritage be protected for
future generations.

4. Materials and Methods

This study employed an initial qualitative research approach that integrated docu-
mentary analysis, a literature review, and systematic field observation. Historical and
typological data on the coastal fortifications were consolidated from bibliographic sources
and existing inventories, particularly those of the Directorate-General for Cultural Her-
itage, to establish a historical and contextual foundation for subsequent field analysis. In
this study, we also used the data available in SIPA (the Sistema de Informação para o
Património Arquitectónico) [14] as the primary national source of cultural-heritage informa-
tion. Portugal also maintains official lists of sites classified as “Buildings of Public Interest”
and “National Monuments”, which we incorporated. These registries provide descriptive,
historical, and legal-status information, but they vary in completeness, offer inconsistent or
missing geospatial attributes, and focus mainly on architectural heritage. As a result, many
landscape-scale or locally recognized heritage elements relevant to our analysis are not in-
cluded. To address these gaps, we added standardized spatial data, harmonized metadata,
landscape-level attributes, and additional heritage elements obtained from regional and
local inventories. This enriched dataset serves as the basis for the analysis presented in the
paper.

Based on the literature review, the principal drivers of risks affecting coastal heritage
were identified by collecting and analyzing indicators most frequently reported by au-
thors. These risks were categorized into anthropogenic pressures, including urbanization,
groundwater extraction, construction works, tourism pressure, and population growth, and
natural pressures, such as sea-level rise, ocean acidification, intensified storms, temperature
increase, coastal erosion, meteorological variability, saline intrusion, salt crystallization,
flooding, and heavy rainfall.
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A structured observation matrix was then developed, comprising the two main cate-
gories of pressures—anthropogenic and natural—derived from the literature (Table 1). For
each pressure, specific observable indicators were defined to ensure consistency and repro-
ducibility across all surveyed sites (Tables 2 and 3). For each fortification, the observable
indicators listed in Tables 2 and 3 were recorded in a simple binary way (0 = not observed;
1 = observed). This binary coding allowed us to systematically compare the presence or
absence of each risk manifestation across sites.

Table 1. Main risks affecting coastal heritage sites. According to the authors, based on the literature
review.

Anthropogenic Risks Natural Hazards

• Urbanization and Coastal Development—Intensify
pressure on heritage sites and disrupt natural
sedimentary processes.

• Groundwater Extraction—Can lead to land
subsidence and structural instability.

• Construction Activities—Cause vibrations, pollution,
and landscape alteration.

• Tourism and social pressure—Lead to wear and tear,
pollution, and potential vandalism.

• Population Growth in Coastal Zones—Drives
infrastructure expansion and environmental stress.

• Heritage abandonment

(Van Nguyen & Duy, 2024 [38]; Pedretti, L. et al., 2024 [39];
Erban, Gorelick & Zebker, 2014 [40]; Azam, Riaz, &
Javaid, 2024 [41]; Silva, Arreiol & Fragata, 2024 [42]; Wu &
Barrett, 2022 [43]; Freitas, Koskowski, 2021 [44])

• Sea-Level Rise—Increases the risk of flooding and
submersion of coastal structures.

• Ocean Acidification—Affects building materials,
especially those containing calcium carbonate.

• Stronger Storms—Lead to physical damage and
accelerated erosion.

• Rising Temperatures—Cause material deformation
and thermal stress.

• Coastal Erosion—Undermines structural
foundations and leads to loss of land.

• Weather and Temperature Fluctuations—Contribute
to cracking and material fatigue.

• Saltwater Intrusion and Salt
Crystallization—Accelerate material decay,
especially in porous stones.

• Flooding and Heavy Rainfall—Increase
moisture-related deterioration.

(Reimann et al., 2018 [31]; Spiridon & Sandu, 2023 [23];
Alexopoulou, Karathanassi & Kremezi, 2024 [24];
Turiashvili, 2024 [28]).

For example, urbanization and coastal development were assessed through proximity
to modern buildings or infrastructure. At the same time, natural hazards such as erosion or
salt crystallization were evaluated by observing material degradation, structural instability,
or alterations in the surrounding landscape. This standardized framework enabled a
systematic and comparative assessment of both human-induced and environmental factors
affecting the fortifications. Table 1 presents the key authors whose research informed the
development of Tables 1–3. Their studies provided the theoretical and empirical foundation
for identifying and selecting the risk factors and for constructing the indicators used to
assess the vulnerability of coastal fortifications in this study.

Fieldwork involved direct observation and site surveys of coastal fortifications located
between Porto and Caminha, encompassing both open-ocean fronts and estuarine environ-
ments influenced by the Douro, Leça, Ave, Cávado, Lima, and Minho Rivers. Each site was
analyzed using the standardized observational framework, systematically documenting
its physical condition, environmental exposure, and the presence of anthropogenic and
natural pressures identified during field inspection. Based on this set of indicators, a
comprehensive inventory of 16th–18th century coastal and estuarine fortifications was
compiled, prioritizing officially listed heritage assets. For each site, data were recorded on
chronology, typology, conservation status, current function, and observable evidence of
human-induced (e.g., tourism, urbanization, coastal development) and natural stressors
(e.g., marine humidity, erosion, storm impact).
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Table 2. Anthropogenic pressures and observational indicators.

Anthropogenic Pressures Observable Indicators

Urbanization and Coastal Development

Nearby contemporary structures or transportation routes close to
the fortress
Installation of coastal engineering works, such as seawalls, jetties,
or piers
Heritage abandonment

Groundwater Extraction

Cracks or fissures in walls and structural foundations
Uneven, tilted, or sagging floors
Evidence of ground settlement, such as sunken areas, leaning trees, or
shifted terrain

Construction Activities
Active construction or operation of heavy equipment in the vicinity
Accumulation of dust, debris, or pollutants on walls and surfaces
Temporary barriers that restrict or alter access to the site

Tourism and social pressure

Markings, graffiti, or other forms of deliberate damage on
walls, vandalism
Litter accumulation in and around the fortress
Signs of unauthorized access

Population Growth

New road construction, utility networks, or residential developments
close to the fortress
Higher levels of traffic or noise in the area
Noticeable alterations in land use or constructions around the site

Lack of maintenance or visible neglect

Accumulated debris, dirt, or vegetation is overtaking the structure.
Deteriorated structural elements, including collapsed walls, missing roof
sections, or exposed reinforcements.
Absence of protective measures, like missing fences, signage, or
monitoring systems.
No visible conservation or monitoring activity, suggesting institutional
or administrative abandonment.

In the second phase, all architectural structures were georeferenced using GPS, en-
abling the creation of a spatially and visually accessible database integrating geographic
and observational data. Google Earth imagery was employed to complement field obser-
vations, with aerial images collected in 2020 and 2025 to detect and illustrate macroscale
environmental and morphological changes over time. In a second phase, this study as-
sessed the vulnerability of coastal fortifications to coastal flooding and coastline retreat
resulting from sea-level rise. The methodology combined scientific data on climate change
projections with the geographic location and constructive typology of each fortification,
following a semi-quantitative approach inspired by previous frameworks such as the risk
assessment in the fortifications of the Canary Islands [27] and Historic Environment Scot-
land (HES) scorecard and the Forino et al. [28] model for archeological heritage in Australia.
The study then presents a quantitative analysis of the Sea Level Rise Hazard Index (SLRHI)
and the Coastal Vulnerability Index (CVI).

4.1. Sea Level Rise Hazard Index (SLRHI)

The Sea Level Rise Hazard Index (SLRHI) Scenarios were calculated based on the
Mean Sea Level Rise projection under the Intermediate Hazard Scenario, in accordance
with Directive 2007/60/EC on flood risk assessment and management.
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Table 3. Natural hazards and observational indicators.

Natural Pressures: Sea-Related Indicators Observable Indicators

Sea-Level Rise

Water marks, staining, or mineral deposits on walls
indicate recent inundation
Coastline differences
Erosion or scouring around foundations caused by
repeated tidal exposure
Areas of the site regularly submerged or waterlogged

Ocean Acidification Powdery or granular surfaces indicate
chemical degradation

Coastal Erosion
Undermined walls or foundations
Loss of land at the base of cliffs or shoreline adjacent to
the fortress

Saltwater Intrusion and Salt Crystallization
Granular disintegration or flaking of porous stones
Pitting or surface roughness linked to repeated
salt crystallization

Natural Pressures: Weather-Related Indicators Observable Indicators

Stronger Storms

Fallen or displaced masonry, roof tiles, or
defensive structures
Broken or bent gates, doors, or railings
Accelerated erosion of the surrounding soil or cliffs

Rising Temperatures

Thermal cracking in masonry or plaster
Deformation of wooden elements
Discoloration or surface flaking caused by
repeated heating

Weather and Temperature Fluctuations Cracks, spalling, or fatigue patterns in stone or mortar

Flooding and Heavy Rainfall
Mold, moss, or algae growth indicates
prolonged dampness
Saturation of water in soil

Sea level rise hazard and coastal floods occur because of the interaction between three
main processes:

• Abnormally high-tide events, which take place during new or complete moon phases
when the Moon is at its closest point to Earth, generating what are known as spring
tides.

• Storm surges occur when the sea level rises temporarily due to low atmospheric
pressure and strong onshore winds associated with storms.

• Persistent winds and waves, which produce repeated wave action and wind-driven
water accumulation along the coast.

When combined, these processes generate extreme scenarios that significantly intensify
the impacts on populations, infrastructure, and heritage sites located near the shoreline.

SLHRI represents extreme coastal forcing conditions. This index includes five con-
fidence levels, corresponding to conditional probabilities of flooding, each separated by
20% probability intervals relative to the central estimate of sea level rise projection.

The values were then mapped along the study coastline using the five classes defined
in Table 4, producing a Sea Level Rise Hazard map on which the locations of the forts and
fortresses were overlaid (see Figure 2 in Section 5.2). This analysis provides the spatial
framework for interpreting each site’s exposure before comparing it with the field-based
indicators listed for each fortification.
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Table 4. Sea Level Rise Hazard Index (SLRHI): class definitions and decision rules.

Confidence Level Description Probability Interval Values

1 Very High >80% 0.00–2.65 m
2 High 60–80% 2.65–2.75 m
3 Medium 40–60% 2.75–2.80 m
4 Low 20–40% 2.80–2.90 m
5 Very Low <20% 2.90–3.25 m

Source: Authors’ own elaboration, based on the requirements of Directive 2007/60/EC.

4.2. Coastal Vulnerability Index

In parallel, coastline retreat—defined as the inland movement of the coastline due to
erosion and rising sea levels—was analyzed to assess its potential effects on the stability of
fortifications near the coast. The Coastal Vulnerability Index (CVI) was used to represent
each site’s physical susceptibility to flooding and shoreline retreat.

The CVI is a composite index with values ranging from 1 (Very Low) to 5 (Extreme).
For each fortification, six criteria were considered: (1) flooded area under the extreme
sea-level rise scenario; (2) distance to the coastline; (3) coastal typology (rocky, sandy/dune
or estuarine shore); (4) geology; (5) land use; and (6) hydrographic network (proximity to
and density of drainage channels).

Data for these criteria were derived from standard national spatial datasets. The
flooded area was mapped by intersecting the extreme sea-level rise scenarios defined by
Directive 2007/60/EC with the national digital elevation model in a GIS environment.
Distance to the coastline and the hydrographic network were calculated from the official
Portuguese topographic mapping at a 1:25,000 scale. Coastal typology was defined by
geomorphological interpretation of national orthophotos and the regional coastal manage-
ment plan. Geological information was extracted from the national geological map, and
land-use patterns were obtained from the official national land-use/land-cover map (COS
2018, available in DGT—Directorate General of Territory [45]).

Each criterion was classified on a five-point ordinal scale from 1 (very low contribution
to vulnerability) to 5 (very high contribution), and the criteria were combined using
predefined weights (wi) based on expert judgement and previous CVI applications. The
CVI for site j was computed as a weighted sum of the scores of all criteria (Equation (1))

CVIj = Σ (wi × sij), with Σ wi = 1 (1)

where sij is the score assigned to criterion i at site j. The resulting CVI values were finally
reclassified into five vulnerability levels (Very Low, Low, Medium, High and Very High).

Informed by reference studies and standard Analytic Hierarchy Process (AHP) prac-
tices applied to coastal vulnerability assessment [46–49], and by expert judgement on the
specific geomorphological and management context of the northern Portuguese coast, we
proposed the hierarchy of importance shown in Table 5, which reflects the relative weight
of each parameter in determining coastal flooding susceptibility and shoreline retreat.
These studies are not site-specific for our area, but they provide widely used examples of
AHP-based CVI applications.

This multi-parameter assessment enabled the classification of each fortification accord-
ing to its degree of exposure and vulnerability to the combined effects of coastal flooding
and coastline retreat, thereby supporting the definition of priority levels for adaptation and
conservation measures.
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Table 5. Criteria used in the Coastal Vulnerability Index (CVI), with their description, relative
importance and weights.

Criterion
Operational
Definition

Direction of Effect
on Vulnerability

Scoring (1–5) * Relative Weight (wi)

Flooded area

Proportion of the
fortification footprint
inundated under the
extreme sea-level rise
scenario

Larger flooded area
corresponds to
higher coastal
vulnerability

1 = no inundation;
2 = very small proportion
inundated; 3 = limited
partial inundation;
4 = extensive partial
inundation; 5 = almost
total/full inundation

0.30

Distance to
the coastline

Shortest planimetric
distance between the
fortification footprint
and the present-day
shoreline

Shorter distance
corresponds to
higher coastal
vulnerability

1 = very far from the
coastline; 2 = far;
3 = intermediate distance;
4 = near; 5 = immediately
adjacent to the shoreline

0.20

Coastal
typology

Coastal setting
where the
fortification is
located (rocky coast,
sandy/dune coast,
estuarine lowland,
islet)

Less resistant/lower-
lying settings
correspond to higher
coastal vulnerability

1 = high rocky shore or cliff;
2 = rocky shore with limited
beach; 3 = mixed
rocky/sandy pocket beach;
4 = open sandy/dune coast;
5 = estuarine or low-lying
alluvial flat

0.15

Geology

Dominant lithology
and substrate
properties in the
vicinity of the
fortification (buffer
zone—ZEP-
determined by the
heritage
classification 50 m)

Less
consolidated/softer
materials correspond
to higher coastal
vulnerability

1 = very resistant crystalline
rocks; 2 = resistant
sedimentary rocks;
3 = moderately resistant
formations; 4 = weakly
consolidated deposits;
5 = unconsolidated sands,
silts or alluvium

0.15

Land use

Predominant land
cover within a buffer
surrounding the
fortification (e.g.,
natural vegetation,
agriculture, urban
areas)

More
artificial/sealed
surfaces correspond
to higher coastal
vulnerability

1 = predominantly natural
vegetation;
2 = semi-natural/agricultural
mosaic; 3 = mixed built-up
and vegetated;
4 = predominantly built-up;
5 = highly urbanized or
artificial surfaces

0.10

Hydrographic
network

Proximity to main
river channels and
local drainage
density

Closer and more
connected fluvial
network corresponds
to a higher
flood-propagation
risk

1 = far from channels, very
low drainage density;
2 = far, low density;
3 = moderate
distance/density;
4 = near channels and/or
high density; 5 = located
on/adjacent to main
channel or confluence

0.10

* All criteria are ranked from 1 (very low contribution to vulnerability) to 5 (very high contribution), and the CVI
is computed as a weighted combination of these scores. Source: Authors’ own elaboration based on previous
coastal-vulnerability studies and standard AHP procedures.
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5. Results

5.1. Field Work Analysis: Observation Based on the Set of Indicators

The analysis was based on a direct comparison between the list of risks and indicators
in the bibliography (Tables 1–3) and the risks recorded for each fortification in the pro-
vided set of sites (Table 6). Recurrent patterns, local factors such as the presence of rivers
like the Douro, Leça, Ave, Cávado, Lima, or Minho, and management factors including
maintenance, vandalism, and incomplete rehabilitation were considered. For better under-
standing, we compiled a table listing the georeferenced locations of each fort, along with
the aerial images collected in 2020 and 2025, using Google Earth.

The fieldwork and observations presented in Table 6 demonstrate strong alignment
between the real coastal hazards affecting the northern Portuguese fortifications and those
identified in the literature.

Almost all sites show exposure to sea-level rise, coastal erosion, stronger storms,
meteorological and temperature fluctuations, saltwater intrusion, and excessive maritime
humidity associated with the Atlantic influence, as well as, where relevant, fluvial dynam-
ics from the Douro, Leça, Ave, Cávado, Lima, and Minho Rivers. The frequent occurrence
of flooding, heavy rainfall, and salt crystallization across nearly all forts confirms the signif-
icance of these degradation drivers in marine and estuarine environments, as highlighted
in previous studies.

Similarly, the anthropogenic risks identified in the literature—namely, urbanization
and coastal development, tourism pressure, and population growth in coastal zones—are
consistently reflected in the observed sites. These pressures are particularly pronounced in
urban settings such as Porto, Matosinhos, and Póvoa de Varzim, where fortifications are
encircled by dense infrastructure and tourism activity. Poor maintenance and neglect, ob-
served in several cases, further amplify vulnerability, reinforcing the notion of management
deficits as risk multipliers. At specific sites, such as Areosa, Montedor, Forte do Cão/Gelfa,
and Ínsua, issues such as vandalism, uncontrolled vegetation growth, and inadequate
maintenance emerge as active degradation factors. These problems, though indirectly
referenced in the literature under broader categories like tourism pressure or neglect, ap-
pear locally as more critical threats, revealing deficiencies in protection, monitoring, and
cultural governance. Uncontrolled vegetation, for example, facilitates water infiltration
and structural fracturing, complicating conservation efforts. While often overlooked in
broader theoretical discussions, this factor is a tangible and recurrent issue in several of the
studied forts.

Hydrographic conditions also accentuate the vulnerability profile. The interaction of
marine and riverine forces, especially in the Douro, Leça, Ave, Cávado, Lima, and Minho
River systems, creates hybrid risks (tidal surge combined with river flooding) that intensify
moisture infiltration and capillary humidity, producing site-specific degradation patterns
that exceed generalized bibliographic predictions.

Additionally, incomplete or inadequate rehabilitation efforts, such as at Forte do Ínsua
(Moledo), pose operational risks that compromise structural integrity and accelerate decay—
an issue that is less emphasized in theoretical frameworks, which tend to focus on external
environmental factors.

Overall, the results reveal consistent vulnerability patterns across the coastline. The
dominant anthropogenic pressures, such as urban expansion, tourism, and maintenance
neglect, combine with persistent natural hazards, such as salt crystallization, temperature
variation, and flooding, to accelerate deterioration. In contrast, forts located in less urban-
ized or more isolated settings face greater environmental exposure but fewer direct human
alterations. At the same time, those forts integrated into urban contexts degrade more
rapidly, linked to anthropogenic intensity.
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Table 6. Analysis of the anthropogenic pressures and natural hazards affecting forts.

Designation and
Location

Anthropogenic
Pressures

Natural Hazards Images—2020 and 2025

Forte de S. João Baptista
da Foz, Castelo de S.
João da Foz—Porto, Foz
do Douro

41.149082, −8.674492

Urbanization and
coastal development;
Tourism and social
pressure;
Population growth in
coastal areas;
Lack of maintenance or
visible neglect.

Increased temperature;
Meteorological and
temperature
fluctuations;
Saltwater intrusion and
salt crystallization;
Floods and heavy rains.

2020

 
2025

Forte de S. Francisco
Xavier do Queijo,
Castelo do
Queijo—Nevogilde,
Porto

41.168696, −8.689917

Urbanization and
coastal development;
Tourism and social
pressure;
Population growth in
coastal areas;
Lack of maintenance or
visible neglect.

Meteorological and
temperature
fluctuations;
Saltwater intrusion and
salt crystallization;
Floods and heavy rains.

 
2020

 
2025
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Table 6. Cont.

Designation and
Location

Anthropogenic
Pressures

Natural Hazards Images—2020 and 2025

Forte de N. S. das Neves,
Forte de Leça da
Palmeira, Castelo de
Matosinhos—
Matosinhos, Leça da
Palmeira

41.187676, −8.702222

Urbanization and
coastal development;
Tourism and social
pressure;
Population growth in
coastal areas;
Lack of maintenance or
visible neglect.

Coastal erosion;
Meteorological and
temperature
fluctuations;
Saltwater intrusion and
salt crystallization;
Floods and heavy rains.

2020

 
2025

Forte de S. João
Baptista—Vila do
Conde

41.341731, −8.751788

Urbanization and
coastal development;
Tourism and social
pressure;
Population growth in
coastal areas;
Lack of maintenance or
visible neglect.

Coastal erosion;
Meteorological and
temperature
fluctuations;
Saltwater intrusion and
salt crystallization;
Floods and heavy rains.

 
2020

 
2025
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Table 6. Cont.

Designation and
Location

Anthropogenic
Pressures

Natural Hazards Images—2020 and 2025

Fortaleza de N. S. da
Conceição, Castelo da
Póvoa—Póvoa de
Varzim

41.378177, −8.764017

Urbanization and
coastal development;
Tourism and social
pressure;
Population growth in
coastal areas;
Poor maintenance.

Meteorological and
temperature
fluctuations;
Saltwater intrusion and
salt crystallization;
Floods and heavy rains.

 
2020

 
2025

Forte S. João
Batista—Esposende

41.543032, −8.790527

Urbanization and
coastal development;
Tourism and social
pressure;
Population growth in
coastal areas;
Lack of maintenance or
visible neglect.

Meteorological and
temperature
fluctuations;
Saltwater intrusion and
salt crystallization;
Floods and heavy rains.

2020

2025
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Table 6. Cont.

Designation and
Location

Anthropogenic
Pressures

Natural Hazards Images—2020 and 2025

Forte de Santiago da
Barra, Castelo de
Santiago da
Barra—Monserrate,
Viana do Castelo

41.688862, −8.838142

Urbanization and
coastal development;
Tourism and social
pressure;
Population growth in
coastal areas;
Lack of maintenance or
visible neglect.

Meteorological and
temperature
fluctuations;
Saltwater intrusion and
salt crystallization;
Floods and heavy rains.

 
2020

 
2025

Forte da Areosa, Fortim
da Areosa, Forte, Fortim
da Vinha, Castelo, Forte
Velho—Areosa, Viana
do Castelo

41.699723, −8.856206

Tourist and social
pressure (Vandalism);
Lack of maintenance or
visible neglect
(uncontrolled growth of
vegetation).

See level rise;
Meteorological and
temperature
fluctuations;
Saltwater intrusion and
salt crystallization;
Floods and heavy rains.

 
2020

 
2025
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Table 6. Cont.

Designation and
Location

Anthropogenic
Pressures

Natural Hazards Images—2020 and 2025

Forte or Fortim de
Montedor, Forte de
Paçô—Carreço, Viana do
Castelo

41.758863, −8.876477

Tourist and social
pressure (vandalism);
Lack of maintenance or
visible neglect
(uncontrolled growth of
vegetation).

See level rise;
Coastal erosion;
Meteorological and
temperature
fluctuations;
Saltwater intrusion and
salt crystallization;
Floods and heavy rains.

 
2020

 
2025

Forte do Cão, Forte da
Gelfa—Vila Praia de
Âncora, Caminha

41.797679, −8.873928

Tourist and social
pressure (vandalism);
Lack of maintenance or
visible neglect
(uncontrolled growth of
vegetation).

See level rise;
Coastal erosion;
Meteorological and
temperature
fluctuations;
Saltwater intrusion and
salt crystallization;
Floods and heavy rains.

 
2020

 
2025
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Table 6. Cont.

Designation and
Location

Anthropogenic
Pressures

Natural Hazards Images—2020 and 2025

Fortaleza or Forte da
Lagarteira, Forte de
Âncora—Vila Praia de
Ancora

41.815535, −8.867823

Urbanization and
coastal development;
Tourism and social
pressure;
Population growth in
coastal areas;
Lack of maintenance or
visible neglect.

Coastal erosion;
Meteorological and
temperature
fluctuations;
Saltwater intrusion and
salt crystallization;
Floods and heavy rains.

 
2020

2025

Forte da Ínsua—Moledo,
Caminha (Franciscan
Fort and Convent)

41.8593126, −8.874496

Tourism and social
pressure (vandalism);
Lack of maintenance or
visible neglect
(uncontrolled growth of
vegetation and
incomplete
architectural
rehabilitation).

See level rise;
Coastal erosion;
Meteorological and
temperature
fluctuations;
Saltwater intrusion and
salt crystallization;
Floods and heavy rains.

2020

 
2025

Source: Own elaboration, based on fieldwork analysis and Google Maps, 2020 and 2025.
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We began investigating the Forts of the Northern Coastline, which follow the maritime
border, in 2020; therefore, we collected aerial imagery on Google Maps at that time. Since
we decided to publish part of the study in 2025, we revisited this collection. We concluded
that in some forts, the aerial photographs did not show any significant visible changes at
the macro level. In the Forts or Small Forts of Areosa and Montedor/Paçô, it was observed
that the vegetation cover has advanced considerably, showing less impact on the Forts of
Cão/Gelfa and Ínsua. These are the monuments where the lack of maintenance is most
evident. The comparative analysis of 2020 and 2025 imagery also shows ongoing deterio-
ration, including the vegetation encroachment referred to, moisture staining, and visible
terrain loss, especially at northern sites exposed to stronger marine conditions. Collectively,
these findings underscore that the interaction between neglect, urban encroachment, and
intensified marine dynamics severely compromises the long-term preservation of these
coastal fortifications.

This highlights the urgent need for integrated coastal management, periodic monitor-
ing, and adaptive conservation strategies that address both climatic and socio-economic
factors to enhance the resilience of Portugal’s maritime and military heritage.

5.2. Future Scenarios and Mapping of Hazard and Vulnerability Patterns

The spatial distribution of the Sea Level Rise Hazard Index (SLRHI) and the Coastal
Vulnerability Index (CVI) (Figures 2 and 3) highlights two main exposure contexts along
the northern Portuguese coast. The first corresponds to open-ocean sectors on rocky or
sandy/dune shore, such as Castelo do Queijo, Areosa, Montedor, Cão/Gelfa, and Ínsu,
where direct wave action and persistent swell generate very high to extreme hazard levels
(SLRHI 4–5) (Figure 4). The second encompasses estuarine areas, including Foz do Douro,
Leça da Palmeira, Vila do Conde, Esposende, Santiago da Barra, and Lagarteira, which
register high hazard levels (SLRHI 4).

 

Figure 4. Sea Level Rise Hazard Index (SLRHI) for forts and fortresses, based on classification. Source:
Authors’ own elaboration.
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The mapping indicates that very high sea-level rise (class 5) is concentrated in low-
lying or isolated coastal features, such as Forte da Ínsua and the Areosa–Montedor–
Cão/Gelfa coastal arc. In contrast, high level (class 4) dominates in the estuarine lowlands
of the Douro, Leça, Ave, Cávado, Lima, and Âncora Rivers.

Figure 5 shows in detail the SLRHI levels for 2050 and 2100, considering the character-
istics of the various locations.

Figure 5. Sea Level Rise Hazard Index (SLRHI) for forts and fortresses, with three areas of analysis.
Source: Authors’ own elaboration.
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The CVI results are, as expected, consistent with the SLRHI pattern, since sea-level-
rise-driven flooding is one of the main drivers of site vulnerability (Figure 6). The highest
vulnerability (CVI High and Very High) corresponds to segments with limited natural
buffering capacity, whereas medium to high vulnerability occurs mainly in stretches with
low topography and intense fluvial–marine interaction.

 

Figure 6. Coastal Vulnerability Index (CVI) for forts and fortresses, based on classification. Source:
Authors’ own elaboration.

Compared with the previous fieldwork analysis, these mapped results reveal a spa-
tially coherent pattern. The same coastal stretches identified as subject to flooding, humidity,
and saltwater influence are also among the most sensitive to sea-level rise and shoreline
retreat. Thus, the mapping reinforces the notion that northern open-ocean sectors and
estuarine transitions are the primary zones of future inundation and morphological change
under projected sea-level rise scenarios.

Figure 7 provides a comprehensive analysis of the CVI levels across 2050 and 2100 for
three distinct regions of the northwest, with a focus on the characteristics inherent to each
location.
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Figure 7. Coastal Vulnerability Index (CVI) for forts and fortresses, with three areas of analysis.
Source: Authors’ own elaboration.
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6. Discussion and Conclusions

The comparison between the risks identified in the literature and those observed in the
field at the coastal fortifications of northern Portugal (between Porto and Caminha) reveals
a significant similarity between natural factors and a wider range of local anthropogenic
risks, primarily related to maintenance and management.

The natural hazards described in the bibliography, such as sea-level rise, coastal
erosion, marine humidity and flooding, were confirmed in practically all the structures an-
alyzed (presence/absence of indicators as listed in Tables 2 and 3), although our field notes
documented clear variations in their intensity, from incipient and localized manifestations
to extensive, visibly damaging effects, particularly in low-lying or estuarine settings and in
sites located near major river mouths (Douro, Leça, Ave, Cávado, Lima, and Minho).

Anthropogenic risks, also identified in the literature, are exacerbated by tourist pres-
sure, urbanization, and, in particular, by the lack of or poor maintenance, often linked to
vandalism and uncontrolled vegetation growth.

The results, therefore, demonstrate strong alignment between the risks identified in
the literature and the empirical evidence, confirming the importance of coastal processes
and climate change in the degradation of historical site structures. However, specific local
factors emerge that intensify vulnerability. These local factors are related to the lack of
maintenance and abandonment of several fortifications (Areosa, Montedor, Cão, Ínsua),
which accelerates the impact of natural agents; vandalism and misappropriation, often
associated with a lack of vigilance and the absence of active cultural use; the uncontrolled
growth of vegetation, which aggravates infiltrations and cracking; incomplete or inadequate
interventions, which leave structures partially exposed and fluvial influence combined
with tides, which amplifies humidity and salinization processes in estuarine fortifications.

Overall, the combined influence of natural and anthropogenic pressures accelerates
deterioration, with urban forts showing faster decay due to human-induced stress, and
remote oceanfront forts exposed to more severe environmental forces.

Across the study coast, the conjunction of sea-level rise (SLR), storminess, and shore-
line change implies a structural shift in the hazard baseline for heritage by 2100. In
practical terms, what used to be exceptionally high-water events will occur more frequently,
compressing return periods and expanding the geographic footprint of flooding. Within
our SLHI/CVI screening, this translates into upward pressure on hazard classes (flood
probability bands) at exposed oceanfront sites (e.g., Castelo do Queijo, Areosa–Montedor–
Cão/Gelfa, Ínsua) and into more frequent compound flooding in estuaries (Foz/Douro,
Leça, Ave, Cávado, Lima, Minho), where tidal set-up, storm surge and river discharge
interact. Even without site-specific hydrodynamic modeling, the mapped patterns and the
literature converge on more frequent overtopping and spray, longer wetting cycles, and
broader areas of transient inundation as credible futures that erode safety margins built
into historical siting and construction.

The integrated SLRHI–CVI reading supports a phased prioritization:

(i) Urgent safeguarding and continuous monitoring for Ínsua and the Areosa–Montedor–
Cão/Gelfa arc (maximum exposure/vulnerability; access constraints);

(ii) Estuarine management plans combining salt-barrier measures, drainage, vegetation
management, and preventive maintenance for Foz/Leça/Vila do Conde/Esposende/
Santiago da Barra/Lagarteira;

(iii) Cross-cutting reinforcement of governance and routine maintenance, mitigating van-
dalism and incompatible uses, and integrating nature-based solutions (dune restora-
tion, halophyte vegetation) wherever spatially feasible.

Hybrid marine–fluvial risk deserves special emphasis until 2100. The estuarine forts
display a dual sensitivity: modest SLR increments expand storm-episode water cover-
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age, while higher antecedent base levels reduce freeboard against river discharges. The
mapped corridors of preferential inundation and persistent humidity around Foz, Leça,
Ave, Cávado, Lima and Âncora are consistent with this mechanism. This hybridization
challenges traditional single-hazard measures (e.g., local crest raising) and favors integrated
drainage/salinity management at the site scale and along the connected waterfront.

These analyses highlight that vulnerability is not only a function of natural forces but
also results from the interaction between environmental processes and factors of human
management and use.

The overall vulnerability of coastal fortifications in northern Portugal is high and re-
quires a future, systemic, interdisciplinary approach. From a prioritization standpoint, the
SLRHI–CVI synthesis already points to three near-term trajectories aligned with 2100 con-
ditions: (1) Oceanfront critical—Ínsua and the Areosa–Montedor–Cão/Gelfa arc—require
urgent safeguarding and continuous condition monitoring, because exposure and vulnera-
bility will rise fastest here with limited scope for nature-based dissipation on small head-
lands or islets; (2) Estuarine compounds—Foz/Leça/Vila do Conde/Esposende/Santiago
da Barra/Lagarteira—call for drainage, salinity control and vegetation management com-
bined with conservative fabric care to slow moisture-driven decay; (3) Governance fixes—
regularized maintenance, access control, and deterring vandalism—are cross-cutting accel-
erators of resilience under the same physical forcing.

The results emphasize the urgent need for integrated coastal management, adaptive
conservation, and systematic monitoring that account for both climatic threats and socio-
economic pressures to ensure the long-term resilience of northern Portugal’s maritime
military heritage. In this way, the Programa da Orla Costeira (POC) Caminha–Espinho
identifies this coastal stretch as one of the most vulnerable in northern Portugal due to its
strong erosive dynamics, high exposure to overtopping and flooding, and the concentra-
tion of human occupation in at-risk zones. Anticipated climate change impacts—such as
sea-level rise, altered wave regimes, and more frequent and intense storms—are expected
to intensify these hazards. In response, the POC proposes a comprehensive adaptation
framework that combines protection, accommodation, and planned retreat, grounded in
the precautionary principle and integrated territorial planning. Key measures include
prioritizing coastal defense in urbanized areas, restoring degraded ecosystems, controlling
human activities that destabilize the coastline, and identifying high-risk zones to safeguard
populations, natural systems, and cultural heritage. The POC also establishes conditions
for the phased relocation of vulnerable infrastructure, the progressive adaptation of built
environments, and the incorporation of coastal risk mitigation into the management of clas-
sified areas. Importantly, territorial plans must align with the Critical Areas for Protection,
Accommodation, and Planned Retreat defined in the POC’s Territorial Model, ensuring
that site-specific strategies address both current and future coastal risks through proactive,
long-term planning.

The ENAAC 2030 strategy highlights the vulnerability of Portugal’s coastline, which
is among the country’s most exposed areas to climate hazards. Climate change is expected
to amplify these risks through sea-level rise, altered wave regimes, more frequent and
intense storms, and ongoing sediment deficits. Dense coastal occupation further increases
the potential socio-economic impacts, with approximately 14% of the population living
along the coast, underscoring the urgency of coordinated adaptation measures.

Priority measures should include the implementation of continuous environmental
monitoring systems, reinforcement of preventive maintenance and vegetation control,
integrated management plans that consider the interplay between culture, environment,
and tourism, heritage education, and community surveillance in abandoned structures, as
well as the incorporation of these fortifications into local climate change adaptation plans.
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Additional measures can enhance the resilience of northern Portugal’s coastal fortifica-
tions by using structural reinforcement with minimally invasive, compatible materials that
strengthen walls and foundations without compromising historical authenticity. Similarly,
targeted desalination treatments or poultices can address salt crystallization in masonry,
mitigating one of the most common degradation processes identified in field observations.
Early warning systems and predictive modeling tools could provide anticipatory measures
for extreme events, improving preparedness and timely intervention. Simultaneously,
digital preservation techniques, including 3D scanning, BIM modeling, and virtual re-
ality documentation, can create permanent records of structural conditions and inform
intervention planning without physically impacting the sites.

Controlling visitor access through designated pathways and guided tours is essential
to minimize physical wear and erosion caused by tourism. Moreover, integrating cul-
tural and ecological functions—such as research, educational activities, and eco-tourism
programs—can sustain a positive human presence that discourages vandalism while en-
hancing public awareness and engagement in heritage preservation.

The adequate protection of the coastal fortified heritage depends, therefore, on a
management model that combines technical knowledge, permanent monitoring, and active
participation of local communities, transforming these structures not only into historical
testimonies but also into living and resilient elements of the Portuguese Atlantic landscape.

Coastal adaptation strategies have advanced, but most remain small-scale and frag-
mented. Effective long-term adaptation to sea-level rise requires integrated planning,
strong monitoring systems, and actionable knowledge. Placing communities at the center,
engaging stakeholders, incorporating local knowledge, and co-developing context-specific
solutions are essential. However, current efforts remain small and fragmented, underscor-
ing the need for more inclusive participation and long-term strategies to achieve equitable
and sustainable outcomes [32]. Engaging communities, raising awareness of cultural land-
scapes, and integrating nature-based and traditional solutions, along with regenerative
thinking that considers carrying capacity and risk, are essential for promoting sustainable,
harmonious, and long-term preservation.

Adapting cultural heritage to climate change is complex, as measures such as shel-
ters or relocation can threaten both physical and intangible values, including authenticity,
memory, and a sense of place, underscoring the need for more substantial research, collabo-
ration, and international knowledge exchange [50]. Effective adaptation, therefore, requires
the involvement of both decision-makers and local communities, fostering an awareness
of heritage values and ensuring that responses respect cultural significance. Turiashvili
(2024) [28] emphasizes that assessing the impacts of climate change on cultural heritage
requires a holistic, interdisciplinary approach. This involves integrating climate modeling,
historical data analysis, site monitoring, risk and vulnerability assessments, hydrological
and geological studies, cultural landscape research, and archeological documentation. Ex-
perts in an interdisciplinary effort can more precisely determine the threats confronting
heritage sites.

Strengthening policies and embracing hybrid and transformative approaches are key
to meeting future challenges. Better monitoring helps assess how adaptation strategies
reduce damage and vulnerability across ecosystems, economies, and communities.

Despite improvements, climate change risk assessments for cultural heritage still face
conceptual and operational gaps, underscoring the need for robust, socially informed risk
evaluation to support effective adaptation and resilience [51].

Recognizing cultural heritage assets at risk from sea-level rise or broader climate-
related hazards, such as air pollution, extreme temperature shifts, strong winds, and heavy
rainfall, is a vital first step toward discussing adaptation and mitigation options that can
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strengthen the resilience of these monuments. To enhance resilience against climate change,
specific measures can be applied to heritage structures in a way that harmonizes with the
surrounding landscape [30]. These interventions aim to safeguard coastal fortifications
from sea-level rise and erosion while preserving the site’s visual character and historical
significance.

Assessing and identifying possible adaptation strategies is a crucial initial task for
policymakers. These strategies lay the groundwork for robust regulations and action plans
to protect coastal cultural heritage from the impacts of climate change.

Building on these foundations, the assessment and design of potential adaptation
strategies offer policymakers an initial framework for safeguarding coastal heritage, par-
ticularly historical fortifications near the sea, which were the focus of this study, and face
increasing threats from sea-level rise. Proposed adaptation measures focus on protect-
ing communities and ecosystems from sea-level rise, emphasizing the need for proactive
planning and management to mitigate climate-related impacts [30].

Possible solutions include adopting a long-term approach to spatial planning, relocat-
ing vulnerable infrastructure to reduce exposure, establishing preventive measures such
as designating high-risk zones for future urban development, and adapting urban areas
to sea-level rise through a combination of infrastructure modifications and nature-based
strategies [34].

Future Directions

Methodologically, the index approach used here is appropriate for screening and priori-
tization under uncertainty through 2100, and it is consistent with international heritage-risk
practice referenced in the manuscript. However, the next step toward investment-grade
adaptation is to couple these indices with site-scale hydrodynamic and groundwater
modeling (for compound flood pathways), material-specific deterioration models (for
salt/thermal cycling), and monitoring (Unmanned Aerial System—UAS) photogramme-
try, ground-based imaging, moisture/salinity sensing to quantify trend slopes and test
measures. This layered approach (screening, targeted modeling, pilot measures, iterative
monitoring) fits both the diverse sitting contexts and the management realities documented
in the results.
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Abstract

Understanding the spatial distribution and associated contextual factors of historic and
cultural districts is essential for heritage conservation and land-based spatial planning.
Previous studies have largely focused on site-level authenticity and development mod-
els, while national-scale quantitative analyses remain limited, particularly in the Chinese
context. This study constructs a nationwide dataset of 1212 historic and cultural districts
across 31 provincial-level regions in China and applies a GIS-based framework integrating
Global Moran’s I, kernel density estimation, and standard deviation ellipse analysis. The
results reveal significant spatial clustering broadly aligned with the Hu Huanyong Line,
with high-density concentrations in major urban agglomerations such as the Yangtze River
Delta and an overall orientation along an east–west axis at the national scale. Further
analysis suggests that these spatial patterns are broadly consistent with natural geographic
conditions and long-term historical–cultural contexts; river systems, dynastic capital con-
struction, economic development, and population migration provide important interpretive
backgrounds for understanding regional differentiation. By providing a national-scale
quantitative characterization of designated historic and cultural districts, this study offers
spatial evidence to support more differentiated, land-oriented conservation and spatial
planning strategies and to facilitate comparable spatial-heritage analytics in other regions
where designation lists exist.

Keywords: historic and cultural districts; spatial distribution patterns; historical evolution;
contextual factors; China

1. Introduction

Across the world, historic areas and heritage districts are increasingly exposed to
development pressures driven by urban renewal, real-estate investment, infrastructure
upgrading, and tourism-led transformation, which may undermine their spatial integrity
and long-term sustainability [1,2]. In response, international heritage governance has pro-
gressively emphasized more integrative frameworks—most notably the UNESCO “Historic
Urban Landscape” (HUL) approach—which advocates embedding heritage conservation
into comprehensive planning and multi-stakeholder governance to balance preservation
with urban regeneration and sustainable development [3]. These challenges are particularly
pronounced in China, where rapid urbanization and economic growth have accelerated
land-use change and reshaped traditional urban spaces, making it increasingly important
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to understand the spatial organization of historic and cultural districts and the factors that
associated with their distribution at broader geographic scales.

Historic and cultural districts typically refer to areas with a rich concentration of
preserved cultural relics, clusters of historic buildings, which can comprehensively and
authentically reflect traditional layouts and historical features on a significant scale [4].
These districts hold irreplaceable value in terms of cultural preservation, architectural
aesthetics, cultural heritage, and commercial development. In many European cities,
historic city centers have been analyzed as key heritage spaces under intense tourism and
real-estate pressure, with research examining how touristification and visitor flows reshape
urban form and threaten the long-term conservation of historic urban landscapes [1]. Such
understanding is crucial for formulating more scientifically sound and effective policies
and measures. Therefore, studying the spatial distribution patterns and influencing factors
of historic and cultural districts is of great significance, especially in the context of China.

Previous research on historic and cultural districts has primarily focused on four
aspects: authenticity [1,2], development models [4,5], cultural inheritance [6,7], and her-
itage governance and planning operationalization [8,9]. Regarding the authenticity of
historic and cultural districts, scholars emphasize the importance of preserving the spatial
structure of these areas. This involves maintaining and protecting their unique regional
characteristics and historical features while ensuring the orderly and rational use of their
spatial environment [6]. Additionally, the preservation of the spatial environment itself
is critical [10]. On one hand, this entails maintaining the original layout of the natural
environment, including distinctive surrounding residential buildings. On the other hand,
when restoring damaged areas, efforts should be made to recreate their original appearance
and maintain harmony within the human environment, aligning preservation with modern
urban development [11].

In terms of development models, some scholars have noted that many Chinese cities,
during urban renewal processes, have developed historic and cultural districts without
adequate planning, altering their original features and being associated with their decline or
even disappearance [12]. Given the current state of historic and cultural districts in China,
some researchers have proposed a classification-based protection approach. Well-preserved
districts can maintain their status and functions, while those in poor condition should
undergo restoration to their original appearance, integrating as seamlessly as possible into
modern urban renewal efforts to maximize their value [13].

Regarding cultural inheritance, past studies have often explored aspects of heritage
preservation. The original inhabitants of historic and cultural districts are the bearers and
transmitters of cultural heritage, forming the soul of these districts. However, the mass
relocation of these residents has led to a gradual decline in the cultural richness of some
historic districts [14]. Some scholars suggest that to reduce resident displacement, it is
possible to restore the cultural scenes of these districts. For example, utilizing public spaces
in historic and cultural districts to regularly host unique folk activities such as dragon and
lion dances during the Spring Festival, temple fairs and lantern festivals, or Dragon Boat
Festival races along historic waterways can enrich the lives of residents and provide a space
for broader cultural exchange [15]. Other scholars believe that appropriate modifications
to the internal architecture of these districts can protect them without compromising their
authenticity [16].

Historic and cultural districts also function as land-based policy instruments that op-
erationalize heritage values through planning and governance [8]. In practice, designation
typically triggers conservation planning requirements, development and design controls
(e.g., restrictions on land use, building intensity, facade and streetscape guidelines), and
review procedures that influence redevelopment decisions and infrastructure upgrading
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within and around designated areas [9]. In addition, contemporary heritage governance
increasingly emphasizes integrating conservation objectives into urban planning and multi-
stakeholder coordination so as to manage change in historic areas under rapid urbanization.
From this governance-and-planning perspective, observed spatial patterns of designated
districts may reflect not only historical–cultural endowments but also differences in policy
implementation capacity and local institutional resources, which should be acknowledged
when interpreting national-scale clustering and regional disparities [17].

In terms of research methods for historic and cultural districts, traditional approaches
have included field surveys, observation, and the collection of historical documents and
literature [18]. Different researchers have employed various methods. Field surveys and ob-
servation are fundamental for studying historic and cultural districts, allowing researchers
to record information on location, architectural style, structure, layout, historical devel-
opment, community environment, and cultural activities [5]. The collection of historical
documents involves reviewing archives, local records, and other materials to understand
the historical evolution, construction processes, and related events and figures of these
districts [19]. Additionally, semi-qualitative and semi-quantitative methods, such as Land-
scape Character Assessment (LCA) and Historic Landscape Characterization (HLC), have
been used to describe landscapes and their features [20]. It should be noted that LCA/HLC
studies may also rely on GIS as a mapping and visualization platform. However, their typi-
cal application is often case- or region-specific and focuses on landscape classification and
descriptive characterization, rather than conducting reproducible, national-scale spatial
statistical assessments of clustering and directional structure. In this context, Geographic In-
formation Systems (GIS), already used in landscape design, offer a promising approach for
mapping and measuring spatial patterns at broader geographic scales. However, spatial-
analytic outputs are sensitive to methodological choices and data representation. The
modifiable areal unit problem (MAUP) suggests that detected patterns may vary with
analysis scale and aggregation units [21,22]. In addition, measures of clustering and spatial
dependence depend on how spatial relationships are specified (e.g., distance-based or k-
nearest-neighbor spatial weights [23,24]), and hotspot surfaces produced by kernel density
estimation (KDE) can change noticeably with bandwidth/search-radius settings [25,26].
Therefore, spatial-pattern studies should explicitly report key parameters (analysis scale,
weights specification, bandwidth settings) and, where feasible, conduct sensitivity checks
across plausible specifications to communicate uncertainty in pattern identification and
interpretation [27].

Building on the above literature, we propose a conceptual framework in which the
national-scale geography of designated historic and cultural districts may reflect the com-
bined context of heritage endowments, urbanization pressures, and governance/planning
capacity. Natural settings (e.g., topography and river corridors) are linked to long-term
settlement suitability and provide the environmental context for historic urban devel-
opment, while historical–cultural processes (e.g., political centers, economic cores, and
population movements) offer interpretive context for the emergence of heritage-rich re-
gions over time. Under rapid urbanization, development intensity and redevelopment
demand tend to concentrate in economically dynamic regions, creating uneven pressures
on historic areas. Meanwhile, governance structures—including nomination incentives,
planning resources, and the ability to implement conservation controls—affect which ar-
eas are more likely to be designated and effectively managed. Consequently, observed
core–periphery clustering and directional structures can be interpreted as outcomes of in-
teractions among environmental constraints, historical trajectories, urbanization dynamics,
and governance-mediated designation and management.
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In conclusion, while previous scholars have conducted extensive research on the
authenticity, development models, and cultural inheritance of historic and cultural districts,
yielding important results, there are still two main gaps. First, much of the research has
focused on single districts [5,11,19], lacking a macro-scale study of all historic and cultural
districts across the country. Second, existing research in China has largely emphasized
qualitative analysis [28,29], with insufficient reproducible, national-scale spatial-statistical
characterization of clustering/cores/directionality. Third, contextual factors associated
with the observed national-scale patterns remain under-discussed. Key questions remain:
(1) What is the national-scale distribution of China’s designated historic and cultural dis-
tricts based on a consolidated dataset? (2) How can clustering, density cores, and directional
structure be characterized reproducibly using spatial statistics? (3) How can the observed
patterns be interpreted in relation to contextual factors such as topography, river corri-
dors, and historical–cultural processes? Beyond China, this research offers a transferable
national-scale spatial-analytic framework for mapping and quantifying heritage-district
patterns, which can support cross-country comparison where similar designation lists exist.
China provides a critical case due to rapid urbanization and large territorial heterogene-
ity, allowing us to observe how governance and development pressures are reflected in
core–periphery and directional structures. The explicit reporting of methodological sensi-
tivity and uncertainty further strengthens international reproducibility and comparability
of heritage spatial analytics.

To address these gaps, we first assembled and systematized a nationwide dataset
of 1212 historic and cultural districts from the National Cultural Heritage Administra-
tion (NCHA), where records are dispersed across multiple releases and formats, and
supplemented these with historical sources. The general goal of this study is to compile
a consolidated nationwide dataset of China’s officially designated historic and cultural
districts and to map and quantify their spatial distribution patterns, while exploring the
contextual factors associated with these patterns. Building on this consolidated dataset,
this study applies Global Moran’s I, kernel density estimation (KDE), and the standard
deviation ellipse (SDE) to examine spatial distribution and its determinants. The objectives
are to: (1) provide a systematic census of historic and cultural districts in China; (2) analyze
their spatial distribution patterns; and (3) explore the factors shaping these patterns. The
findings aim to offer new perspectives for the protection and development of such districts
and to inform related studies in other countries or regions.

This paper is organized as follows. Section 2 introduces the study area and describes
data sources and processing. Section 3 presents the research methods, including Global
Moran’s I, kernel density analysis, and the standard deviation ellipse. Section 4 reports
and discusses the results on the number of historic and cultural districts, their spatial
distribution characteristics (patterns, direction, and centroid), and the contextual factors
associated with pattern formation (natural and historical–cultural). Section 5 concludes
with key findings, policy implications, and limitations with directions for future research.

2. Study Area and Data

2.1. Study Area

China is in Southeast Asia, along the western coast of the Pacific Ocean, spanning
from 73◦40′ E to 135◦05′ E and from 53◦30′ N to 4◦ N (Figure 1). The country’s total land
area is approximately 9.6 million square kilometers (Figure 1). Figure 1 presents the study
area map of China, showing provincial boundaries, major river systems, and administra-
tive centers over a DEM-based relief background; the color gradient represents elevation
and thus visually differentiates major landform types, broadly indicating high-elevation
mountains and plateaus, mid-elevation hills and basins/valleys, and low-elevation plains
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and lowlands. China’s terrain is highly diverse—mountains, plateaus, basins, plains, and
river valleys—with a general west-to-east decline and a commonly recognized three-step
topographic structure [30]. The climate types across China are equally varied, includ-
ing subtropical, temperate, plateau, mountain, and tropical rainforest zones. As of 2022,
China had a Gross Domestic Product (GDP) of 17.88 trillion USD and a population of
approximately 1.41 billion people (World Bank, 2023) [31]. China is one of the world’s four
ancient civilizations, with a history spanning over 4000 years and a rich cultural heritage
accumulated through dynasties such as the Shang, Zhou, Qin, Han, Tang, Song, Yuan,
Ming, and Qing [32]. This heritage encompasses various domains, including architecture,
art, literature, philosophy, and science and technology. The dominant cultural influences in
China include Confucianism, Daoism, Buddhism, literary arts, and traditional medicine,
among others [33]. These cultural elements have developed and evolved over different
historical periods, contributing to the formation of unique thematic cultures. Historic and
cultural districts in China are distributed across all provinces, preserving ancient archi-
tecture, traditional crafts, and local culinary culture. These districts serve as important
sites for the display and transmission of local historical and cultural heritage. Therefore,
studying the national-scale spatial distribution of China’s historic and cultural districts and
the contextual factors associated with it is both academically and practically significant.

Figure 1. Overview of the Study Area.

2.2. Data Sources and Processing

In 2015, the Ministry of Housing and Urban-Rural Development and the National
Cultural Heritage Administration announced the first list of 30 historic and cultural districts
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in China. Since then, additional lists have been released by relevant authorities, and by
2023, over 1200 historic and cultural districts had been officially recognized. This study
obtained a total of 1212 officially recognized historic and cultural districts (as of 2023)
from authoritative sources, including the NCHA and provincial government websites,
and cross-checked entries to ensure consistency. Accordingly, the primary data used in
this study consist of (i) the official designation list of historic and cultural districts and
(ii) the geocoded point locations for each district, supplemented by national-scale spatial
layers (DEM and river networks) for contextual overlay analyses. It should be noted
that the dataset represents officially designated historic and cultural districts rather than
an exhaustive census of all historically significant urban areas. In China, designation is
typically implemented through a multi-level process involving local nomination, documen-
tation, and compliance with planning/management requirements, followed by recognition
through staged official releases. Accordingly, the observed distribution may reflect not
only heritage endowments but also differences in governance capacity and nomination
incentives, implying potential selection bias; therefore, results are interpreted as describing
the spatial patterns of designated districts.

The geographic coordinates (latitude and longitude) of each district were collected
using the Baidu Maps API coordinate picker (BD-09). To ensure coordinate consistency
for national-scale analysis, all records were batch-transformed using the Xingchen Coor-
dinate Batch Conversion Software (V2.0) following a standardized conversion workflow
(BD-09 → WGS84). The converted coordinates were then imported into ArcGIS 10.8 as
a geographic coordinate dataset in WGS 1984 (WGS84) and projected to a China-wide
projected coordinate system, Asia North Albers Equal Area Conic, to support national-scale
mapping and spatial statistics. Spatial analyses were conducted in ArcGIS, including Global
Moran’s I, Kernel Density Estimation (KDE), and Standard Deviational Ellipse (SDE), to
characterize spatial clustering, density cores, and overall directional trends of historic and
cultural districts across China.

For the analysis of spatial distribution and influencing factors, the study categorizes
the districts into five historical periods: the Han-Tang period (including the Spring and
Autumn Period, Warring States, Qin, Han, Three Kingdoms, Jin, Northern and Southern
Dynasties, Sui, and Tang Dynasties), the Song period (including the Northern and Southern
Song, Liao, Jin, Western Xia, and Dali), the Yuan-Ming period, the Qing period, and the
modern era. Of the 1212 historically documented districts, 146 date back to before the Han-
Tang period, 379 to the Song period, 285 to the Yuan-Ming period, 292 to the Qing period,
and 110 to the modern era. Regarding the influencing factors, this study references a variety
of sources, including brief histories of certain dynasties, historical records of population
migration, economic development histories, and research findings from other scholars.

3. Research Methods

To address the above research gaps and ensure a transparent and reproducible ana-
lytical process, this study develops an integrated workflow that links data compilation,
spatial-pattern measurement, and contextual interpretation. Figure 2 presents the overall
analytical workflow of this study. It begins with a synthesis of the literature review and
identified research gaps, followed by the compilation and processing of a consolidated
nationwide dataset of historic and cultural districts (including geocoding, coordinate verifi-
cation, and projection). The framework then applies a set of GIS-based spatial statistical
methods—spatial distribution mapping, Global Moran’s I, kernel density estimation (KDE),
and the standard deviational ellipse (SDE)—using ArcGIS software (version 10.8; Environ-
mental Systems Research Institute (Esri) Inc., Redlands, CA, USA) to quantify national-scale
spatial patterns. Finally, the observed patterns are interpreted through contextual asso-
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ciation analyses using DEM and river-proximity overlays, leading to conclusions, policy
implications, and directions for future research.

 

Figure 2. Methodological framework and analytical workflow of the study.

3.1. Global Moran’s I

In this study, Global Moran’s I is utilized to assess the spatial distribution pattern of
historic and cultural districts in China [34]. Global Moran’s I is a statistical measure used
to detect spatial autocorrelation, indicating whether the attributes of a specific area exhibit
a clustered distribution pattern in space. The formula is as follows:

I =
n
S0

× ∑n
i=1 ∑n

j=1 Wij
(
yi−y

)(
yj−y

)
∑n

i=1
(
yi−y

)2 (1)

where I represents the Global Moran’s I index, with a value range of [−1, 1]. n is the total
number of spatial units, S0 = ∑n

i=1 ∑n
j=1 Wij, Wij is the spatial weight, for which this study

adopts the adjacency weight method. yi and yj represent the attribute values of spatial
units i and j, respectively, and y is the mean of all spatial unit attribute values.
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In this study, Global Moran’s I was implemented in ArcGIS 10.8 using an inverse-
distance conceptualization of spatial relationships (INVERSE_DISTANCE), Euclidean dis-
tance (EUCLIDEAN_DISTANCE), and no standardization (NONE). No threshold distance
band or external weights matrix file was specified.

3.2. Kernel Density Analysis

Kernel Density Analysis is employed in this study to identify the dense areas of historic
and cultural districts in China, reflecting their specific clustering patterns. Kernel Density
Analysis is a method used to estimate the density distribution of spatial data points [35].
The formula is as follows:

f (x0) =
1

nh

n

∑
i=1

K
(

Xi − x0

h

)
(2)

Kernel density estimation (KDE) was performed in ArcGIS 10.8 using an output cell
size of 1000 m and a search radius of 200 km (projected units). To assess bandwidth
sensitivity, we tested alternative search radii of 150 km, 200 km, and 250 km; the main
density cores and overall spatial pattern were broadly stable across specifications, and
200 km was selected as the final setting to balance pattern stability and interpretability at
the national scale. For map visualization, the KDE surface was classified into five classes
using Natural Breaks (Jenks). All analyses were conducted under the China Albers Equal
Area Conic projected coordinate system (meters).

3.3. Standard Deviation Ellipse

The Standard Deviation Ellipse (SDE) method is used to quantitatively analyze the
directional characteristics and extent of dispersion in the distribution of historic and cultural
districts in China [36]. This method is widely used in spatial analysis. The key parameters
of SDE include the center, area, and the lengths of the major and minor axes of the ellipse.
The center of the ellipse represents the centroid of the spatial distribution of historic and
cultural districts in China. The major axis describes the distribution direction, expressed
as the azimuthal angle relative to true north, while the minor axis measures the degree of
dispersion of the historic districts. The eccentricity, or the ratio of the lengths of the major
and minor axes, evaluates the directional tendency of the distribution. The steps involved
are as follows:

(1) Center of the Ellipse
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√
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)2

n
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(2) Orientation of the Ellipse
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C = 2
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(8)

In Formulas (5)–(8), θ represents the azimuthal angle of the ellipse, i.e., the angle
from the true north to the major axis in a clockwise direction.

∼
xi and

∼
yi are the differences

between the coordinates of each study object and the mean center.

(3) Standard Deviation Distances for the Ellipse Axes
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In Formulas (9) and (10), σx and σy represent the lengths of the X and Y axes, respec-
tively, and n indicates the total number of historic and cultural districts.

The standard deviational ellipse was generated in ArcGIS 10.8 and reported at the
1-standard-deviation (1 SD) level for the full dataset and for each historical period to sum-
marize directional trend and dispersion. Calculations were based on projected coordinates
in China Albers Equal Area Conic (meters).

3.4. Qualitative Synthesis of Historical–Cultural Factors

Historical–cultural factors (capital construction, economic development, and popu-
lation migration) were derived through a structured qualitative synthesis of secondary
sources. We compiled evidence from peer-reviewed studies and authoritative historical
references that document (i) major political centers and state-building processes, (ii) long-
term economic cores and trade development, and (iii) demographic change and migration
dynamics in different historical periods (e.g., [37–41]). Information relevant to the five
historical periods defined in this study was extracted and organized into period-specific
summaries and spatial cues (e.g., locations of major political centers, economic hubs,
and migration-related contexts). These qualitative summaries were then used as con-
textual lenses to interpret the spatial-statistical outputs (KDE cores and SDE centroid
migration/orientation), rather than as direct causal determinants.

4. Results and Discussion

4.1. National Inventory (Systematic Census) of Historic and Cultural Districts in China

A systematic national inventory based on the compiled dataset (n = 1212) reveals
substantial provincial heterogeneity in the distribution of historic and cultural districts.
Provinces along the eastern and southeastern seaboard account for a large share of desig-
nated districts, with Jiangsu (n = 128, 10.56%), Guangdong (n = 114, 9.41%), and Zhejiang
(n = 107, 8.83%) ranking among the highest. By contrast, several inland and frontier re-
gions contribute only a small proportion of the national total, underscoring a pronounced
large-scale spatial imbalance.

To interpret this national-scale differentiation, we further use the Hu Line (Heihe–
Tengchong Line), proposed in 1935 by Chinese geographer Hu Huanyong as a demographic
dividing line in China [40]. It separates the country into two distinct parts: the southeast,
which covers 36% of the land area and is home to 96% of the population, and the northwest,
which contains only 4% of the population. Given its long-standing relevance for describing
China’s population and settlement geography, this study uses the Hu Line as a reference to
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interpret the large-scale spatial differentiation of historic and cultural districts. As shown
in Figure 3, the overall distribution of historic and cultural districts roughly aligns with
the Hu Line, with a much higher concentration in the southeast than in the northwest.
Specifically, the southeast region hosts 1120 districts, accounting for 93.9% of the total, while
the northwest region contains only 73 districts, representing 6.1%. This pattern indicates a
strong spatial correspondence between the distribution of historic and cultural districts
and the demographic contrast represented by the Hu Line.

 

Figure 3. Spatial distribution of historical and cultural districts in China.

4.2. Spatial Distribution Characteristics of Historic and Cultural Districts in China
4.2.1. Spatial Distribution Patterns

Using ArcGIS 10.8, the Global Moran’s I index for the spatial distribution of historic
and cultural districts in China was calculated. The results yielded a Moran’s I value of 0.150,
a Z-score of 3.669, and a p-value of 0.000, indicating statistical significance at the 0.01 level.
This suggests that, at the provincial scale, the distribution of historic and cultural districts
exhibits positive spatial autocorrelation—provinces with a higher (or lower) number of
districts tend to cluster spatially.

Further analysis of the spatial distribution structure across provinces (Figure 4) allows
us to categorize the spatial distribution of historic and cultural districts into core areas,
sub-core areas, general areas, sub-peripheral areas, and peripheral areas. The core areas
are primarily concentrated in the Yangtze River Delta. The sub-core areas are distributed
around the periphery of the Yangtze River Delta, the Pearl River Delta, the Beijing-Tianjin-
Hebei region, and the Guanzhong Plain. Regions including the middle reaches of the
Yangtze River, the Chengdu-Chongqing area, and the northern part of the Central Plains
represent a transition from general areas to sub-peripheral areas. The peripheral areas are
mainly located in the Northwest and Northeast, encompassing most parts of Inner Mongo-
lia, Ningxia, Qinghai, Tibet, Xinjiang, Gansu, Sichuan, Yunnan, Heilongjiang, and Jilin.

The Yangtze River Delta region, which includes Shanghai, Jiangsu, and Zhejiang,
stands out as the core area for the distribution of historic and cultural districts in China.
This concentration can be interpreted in relation to a combination of contextual conditions,
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including transportation networks, climate and land resources, long-term economic activity,
trade connections, and cultural traditions. The Yangtze River Delta is located in the
lower reaches of the Yangtze River, with abundant water resources and extensive water-
transport corridors. The region is characterized by a subtropical monsoon climate, featuring
warm and humid conditions, ample rainfall, and fertile soils, which have historically
supported intensive agricultural production. Since the Tang and Song dynasties, the
Yangtze River Delta has been widely documented as one of China’s major economic centers;
cities such as Hangzhou and Suzhou were flourishing commercial hubs during the Song
dynasty [42]. During the Ming and Qing dynasties, with the expansion of maritime trade
routes, ports such as Ningbo and Shanghai functioned as important gateways for foreign
trade, coinciding with regional economic prosperity [4]. The region is also rich in cultural
heritage, including the Wu–Yue cultural tradition and the dissemination of Confucianism;
cultural assets such as classical gardens, academies, and ancient towns constitute key
elements of the region’s cultural landscape [35].

 

Figure 4. Spatial distribution of kernel density of Chinese historical and cultural districts.

The areas on the periphery of the Yangtze River Delta, along with the Pearl River
Delta and the Beijing–Tianjin–Hebei region, can be regarded as secondary core areas. The
concentration of historic and cultural districts in these regions can be discussed in relation
to historical trajectories, economic development, cultural diversity, and geographic settings.
Historically, these regions have long been important centers of economy, culture, and poli-
tics. In the process of modernization, these regions have experienced rapid development,
and existing studies often note the role of geographic advantages and policy support in
shaping conservation capacity and resource allocation for heritage preservation and restora-
tion. Culturally, the diversity and inclusiveness of these regions are commonly associated
with rich intangible cultural heritage that continues to be maintained and adapted within
contemporary urban development. Geographically, these regions are predominantly allu-
vial plains with flat terrain, fertile land, and convenient transportation, providing a context
in which dense settlement and commercial activity have been historically documented.
Representative cultural districts are therefore frequently observed in these areas over time.
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4.2.2. Spatial Distribution Direction and Centroid

The calculation results of the Standard Deviation Ellipse reveal that the area of the
standard deviation ellipse for China’s historic and cultural districts is 254.03 km2, with the
centroid located in Dawu County, Xiaogan City, Hubei Province. The overall distribution
tends to be along an east–west axis and has undergone an evolution characterized by initial
contraction followed by expansion, with significant differences across historical periods
(Figure 5). The centroid migration exhibits a distinct “southeast–northwest–northeast”
trajectory, with the migration area primarily concentrated in the four provinces of Hubei,
Jiangxi, Henan, and Jiangsu. The directional changes in the ellipse tend to flatten over time.

 

Figure 5. Elliptic distribution of standard deviation of historical and cultural districts in China.

Specifically, during the Han-Tang period, the centroid of historic and cultural districts
was located in Nanzhang County, Xiangyang City, Hubei Province, with an overall east–
west distribution. In the Song dynasty, the centroid shifted southeast to Tonggu County,
Yichun City, Jiangxi Province, and the distribution orientation changed to a north–south
axis. Compared to the Han-Tang period, the area of the ellipse decreased by 22.74%. During
the Yuan-Ming period, the centroid migrated northwest to Xinyang City, Henan Province,
and the area expanded by 52.08% compared to the Song period, with a spatial distribution
orientation along a northeast-southwest axis. In the Qing dynasty, the centroid further
moved northwest to Queshan County, Zhumadian City, Henan Province, with the ellipse
area expanding by 108.54% compared to the Yuan-Ming period, and the distribution orienta-
tion shifted to a northwest-southeast axis. In the modern era, the centroid moved northeast
to Xuzhou City, Jiangsu Province, with the spatial distribution orientation returning to a
northeast-southwest axis, and the ellipse area decreased by 52.06%.

During the Han–Tang period, China’s political and economic centers were primarily
located in the Central Plains, particularly around Chang’an (modern-day Xi’an) and Lu-
oyang. Against this background, the subsequent centroid shift to the southeast in the Song
period can be interpreted in relation to widely discussed southward changes in economic
gravity and the relocation of the political center to Lin’an (modern-day Hangzhou) during
the Southern Song. The contraction of the ellipse relative to the Han–Tang period (−22.74%)
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may also be discussed in the context of documented warfare and urban decline in parts of
northern China during the late Northern Song and Southern Song period [43]

In the Yuan–Ming period, the establishment of capitals in Dadu (modern-day Beijing)
and Nanjing coincided with a northwestward shift in the centroid and an expansion of
the ellipse (+52.08% compared to the Song period). The observed changes in directional
structure (e.g., the northeast–southwest orientation) can be contextualized alongside his-
torical processes of state consolidation and regional integration. For example, governance
arrangements and frontier management policies during the Yuan and Ming dynasties (e.g.,
the Tusi system, the Weiso system, and the Gaitu Guiliu policy) are frequently discussed
in relation to strengthening territorial control and administrative reach [44]. During the
Qing dynasty, with the capital remaining in Beijing, historical accounts emphasize further
consolidation of frontier governance and territorial integration, which provides a broader
context for the continued expansion of the distribution area (+108.54% compared to the
Yuan–Ming period) and the associated directional adjustments [45].

In the modern era, the centroid migrated northeastward and the ellipse area decreased
substantially (−52.06%). This shift can be interpreted in relation to the widely documented
acceleration of industrialization and capitalist development in the eastern coastal regions
and parts of Northeast China [46], which coincided with intensified urban growth and
heritage-related designation and conservation activities in these regions.

4.3. Contextual Factors Related to the Spatial Pattern Formation of Historic and Cultural Districts
in China

This section provides an exploratory, descriptive interpretation of the observed spatial
patterns by examining their contextual associations with natural and historical–cultural
conditions. Because the analyses are based on spatial overlays and descriptive statistics
rather than explanatory causal modeling, we avoid causal language and interpret the
findings as associations. We selected these factors because they represent core natural
constraints and historical–cultural processes repeatedly highlighted in the literature on
Chinese settlement evolution and heritage formation, and they can be examined at the
national scale with available data. Accordingly, we consider topography/landforms and
river systems (DEM and river-proximity overlays) together with capital construction,
economic development, and population migration (historical records) as contextual lenses
for interpreting the observed spatial patterns.

4.3.1. Natural Factors

(1) Topography and Landforms

This study used ArcGIS 10.8 to overlay the point locations of historic and cultural
districts with a digital elevation model (DEM), in order to characterize their topographic
context (elevation-based distribution) across China (Figure 6). Based on the elevation
standards jointly set by the International Organization for Standardization (ISO) and the
International Civil Aviation Organization (ICAO), and according to the study’s needs, the
historic and cultural districts were categorized into three elevation zones: below 200 m,
200–500 m, and above 500 m.

The results indicate that 70.38% of historic and cultural districts are located in plains
(below 200 m, 853 districts), 16.99% in hilly areas (200–500 m, 206 districts), and 12.63%
in mountainous regions (above 500 m, 153 districts) (Table 1). The majority of historic
and cultural districts are concentrated in plains. Plains are widely recognized as areas
with favorable geographic conditions for human habitation and development, and ancient
cities were commonly established in these settings, where historic and cultural districts are
now frequently observed. These regions are also typically characterized by relatively mild
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climatic conditions and long-standing commercial activity, which form an important con-
textual background for interpreting the current spatial pattern. In addition, contemporary
urban development and heritage designation practices are more commonly observed in
low-altitude and highly accessible areas, which may help explain the continued concentra-
tion of historic and cultural districts in plains.

 

Figure 6. Geographical spatial distribution and hydrological characteristics of Chinese historical and
cultural districts.

Table 1. Elevation- and landform-based distribution of historic and cultural districts in China.

Elevation Landform Number of Districts Percentage (%)

Below 200 m Predominantly plains 853 70.38
200–500 m Hilly areas, including Liaodong, Shandong, and Jiangnan hills 206 16.99

Above 500 m Mainly mountainous and plateau regions on the third step 153 12.63

(2) River Systems

China’s major river systems, from north to south, include the Songhua River, Liao
River, Hai River, Yellow River, Huai River, Yangtze River, and Pearl River basins [47].
River systems were included in this study because major rivers and their tributaries have
historically structured settlement corridors, transport and trade connectivity, agricultural
productivity, and the location of early cities in China; therefore, proximity to rivers provides
a relevant natural-context lens for interpreting the observed spatial pattern of designated
historic and cultural districts. Using ArcGIS 10.8, this study mapped the distribution
of these rivers and employed buffer analysis to explore the spatial relationship between
historic and cultural districts and river systems, thereby quantifying the proximity of these
districts to water bodies more accurately. As shown in Table 2, a significant proportion of
historic and cultural districts are clustered within 5000 m of a river, with 73.02% of these
districts located within this range, and only 26.92% situated beyond 5000 m from a river.
This highlights the critical role that rivers have played in the development and evolution of
historic and cultural districts.
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The distribution and development of historic and cultural districts are closely linked
to rivers, reflecting economic, social, and cultural connections. Economically, rivers have
often been key drivers of regional development [48]. In ancient times, rivers provided
more convenient transportation routes compared to overland routes, facilitating the flow of
goods, people, and cultural exchange. This ease of transportation supported the prosperity
of commerce and trade, ultimately laying the economic foundation for the development of
historic and cultural districts and ensuring robust transport links. Additionally, the fertile
lands along rivers were conducive to agricultural production, supporting the formation
and growth of settlements, and providing a population base essential for the establishment
of historic and cultural districts.

Table 2. Distance of Historic and Cultural Districts from Rivers in China.

Distance from River (m) Number of Districts Percentage (%)

0–500 657 19.06
500–1000 172 14.19
1000–5000 482 39.77

5000–10,000 197 16.25
Above 10,000 130 10.73

(3) Integrated overlay summary

To provide an integrated, zone-based summary of natural-context associations, we
further overlaid the KDE-derived spatial zones (core, sub-core, general, sub-peripheral, and
peripheral) with the DEM and the distance-to-river layer, and calculated mean elevation
and mean distance to rivers for each zone (Table 3).

Table 3. Mean elevation and distance to rivers by KDE zone.

Regional Level
Number
of Points

Mean
Elevation (m)

Average Distance
to River (km)

Spatial Characteristics and Implications

Peripheral areas 62 1287.52 84.06 High elevation, peripheral mountainous areas;
far from major rivers.

Sub-peripheral
areas 353 416.87 42.74 Transition from mountains to hills; partially

distributed along river valleys and basins.

General areas 403 181.06 61.28 Transition from hills to plains; generally, far
from rivers.

Sub-core areas 253 82.26 14.36 Low-elevation plains; significantly closer to the
river network.

Core areas 141 8.04 8.65 Extremely low elevation; coastal/estuary/core
city areas; closest to rivers.

As shown in Table 3, the overlay statistics indicate a clear natural-context gradient
from peripheral to core areas. Peripheral and sub-peripheral zones are associated with
higher elevations and greater distances to rivers, whereas sub-core and core zones coincide
with low-elevation plains and markedly shorter river distances. This pattern is also visually
supported by the integrated overlay map (Figure 6), which shows that KDE-derived
core zones largely align with major river corridors and low-relief plains. The “general”
zone displays a larger mean river distance, likely reflecting within-class heterogeneity
and potential outlier influence. Importantly, these findings are interpreted as contextual
associations based on descriptive overlays rather than causal determinants.

4.3.2. Historical and Cultural Factors

(1) Capital Construction
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Consistent with the dynasty-specific centroid migration and directional shifts identi-
fied by the SDE analysis (Section 4.2.2), the following synthesis summarizes how changes
in political centers may provide historical context for interpreting the observed spatial
pattern. Capital construction is included as a historical–cultural contextual factor because
the establishment and relocation of major political centers historically concentrated admin-
istrative resources, population, and cultural production, thereby shaping long-term urban
development trajectories. In this study, it is not treated as a causal determinant, but as a
contextual lens to interpret the period-based spatial-statistical results (KDE cores and SDE
centroid migration/orientation).

Changes in dynasties and shifts in political centers across Chinese history provide an
important historical context for interpreting the spatial distribution of historic and cultural
districts. During the Qin Dynasty, following the unification of China under Qin Shi Huang,
the capital was established in Xianyang, and the construction of a nationwide road network
greatly enhanced territorial connectivity. Within this historical context, the spatial pattern
of early urban development and subsequent historic districts can be interpreted in relation
to these institutional and infrastructural arrangements [49].

In the Han–Tang period, Chang’an adopted the “li-fang” system, characterized by
a planned urban layout that clearly distinguished residential, commercial, and artisanal
spaces. This spatial structure represents an important morphological reference in Chi-
nese urban history, within which many characteristics of later historic districts can be
understood [16].

During the Song Dynasty, commercial activities became increasingly prominent, and
the strict spatial separation between residential and market areas gradually weakened.
Historical records describe flourishing night and morning markets in the capital city of
Bianjing (modern-day Kaifeng), with commercial activities distributed throughout the city.
Such urban phenomena reflect a more open and mixed spatial structure, which provides a
useful historical background for understanding the diversity of district forms observed in
later periods [29].

In the Yuan Dynasty, the capital was established in Dadu (modern-day Beijing), and the
expansion of the empire coincided with intensified ethnic interaction. Historical accounts
indicate increasing cultural exchange during this period, and architectural forms in urban
areas exhibit diverse stylistic elements, which are commonly reflected in the cultural
characteristics of historic districts [37].

During the early Ming Dynasty, the capital shifted from Nanjing to Beijing, and large-
scale urban construction activities were documented, particularly in the construction of city
walls. The layout of Nanjing’s city wall and surrounding districts has been widely discussed
as an expression of political, military, and cultural considerations of the time, providing
important historical references for interpreting the spatial organization of historic urban
areas. The maritime prohibition policy in the Ming Dynasty was also closely associated with
functional changes in some coastal cities, as documented in existing historical studies [7].

In the Qing Dynasty, with Beijing remaining the political center, the integration of
Manchu and Han cultural traditions became evident in urban spaces. For example, hutongs
and siheyuan in Beijing retained traditional Han architectural forms while incorporat-
ing Manchu cultural elements, a combination that is widely recognized as a distinctive
characteristic of the city’s historic districts [50]. These historical references are used to
contextualize the SDE-based centroid trajectory and ellipse-orientation changes across
periods, rather than to claim a direct causal relationship.

(2) Economic Development

To interpret the KDE-identified core areas and period differences, we summarize
key economic contexts documented in the literature that coincide with long-term urban
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prosperity in the major concentration regions. Economic development across Chinese
history provides an important historical context for interpreting the emergence and char-
acteristics of historic and cultural districts. Periods of sustained agricultural productivity,
craft specialization, commercial activity, and urban expansion are frequently discussed
in the literature as broader conditions under which distinctive urban spaces and district
forms were documented and later preserved as heritage landscapes.

During the Qin and Han periods, historical accounts describe economic policies
such as land privatization and currency unification, alongside the diffusion of iron tools,
new farming techniques, and water conservancy projects (e.g., the “Jingqu Law”), which
are commonly associated with improvements in agricultural production and irrigation
conditions. Contemporary descriptions also note the rapid development of handicrafts,
particularly iron smelting and silk weaving, and such developments coincided with in-
creasingly differentiated urban functions and spatial organization [32]. In the Tang Dynasty,
agricultural and handicraft industries continued to expand, and the Jiangnan region’s
land development and rice production, together with advances in silk weaving and ce-
ramics, were accompanied by intensified commercial activities and the growth of urban
space. The East and West Markets in Chang’an (the Tang capital) functioned as major
commercial nodes and reflected the social and cultural characteristics of the time, providing
historical references for understanding the district-like urban spaces discussed in existing
studies [28].

During the Song–Yuan period, the spread of advanced agricultural practices (e.g.,
double-cropping rice and wheat), increased cultivation of cash crops, and achievements
in porcelain production corresponded with a broader picture of commercial prosperity.
The emergence of paper currency (“Jiaozi”) and the expansion of overseas trade—often
illustrated by the historical prominence of Quanzhou as a major port—are widely inter-
preted as part of the economic and cultural context in which commercial areas developed
distinctive architectural forms and commercial cultures. These characteristics are frequently
highlighted as components of later-recognized historic and cultural districts, as exemplified
by the markets of Kaifeng and Hangzhou [43].

In the Ming–Qing period, historical narratives emphasize the diffusion of high-yield
crops (e.g., double-cropping rice, corn, and sweet potatoes), the expansion of private handi-
crafts, and advances in porcelain craftsmanship (such as blue-and-white and polychrome
porcelains), alongside long-distance trade and the activities of merchant guilds. Urban
prosperity extended to small and medium-sized cities and towns [38]. Guild halls, shops,
and residential areas established by merchant guilds are documented as important elements
of urban space with distinctive regional cultural features, and such built environments
provide a historical basis for interpreting the preservation of valuable urban layouts, streets,
and buildings that are now represented within historic and cultural districts. This synthesis
is presented as contextual evidence to support interpretation of the KDE cores and regional
concentrations, not as statistical proof of causation.

(3) Population Migration

We compiled major, well-documented migration episodes and their dominant direc-
tions to provide context for the observed centroid shifts and regional pattern changes across
periods. Several well-documented population migrations in Chinese history provide an
important historical context for interpreting the spatial evolution of historic and cultural
districts, with major movements frequently described as oriented toward the south, the
northeast, and the southwest (Figure 7). The Yongjia Rebellion (307–317 AD) in the late
Western Jin Dynasty, associated with the War of the Eight Princes and northern incursions,
was followed by large-scale southward migration of northern aristocrats and commoners.
Historical accounts report that approximately one million people moved into the Jiangnan
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region, and existing studies discuss this demographic shift in relation to regional economic
and cultural changes that are often considered relevant to later heritage landscapes in
the area [51]. The An Lushan Rebellion (755–763 AD) in the mid-Tang Dynasty was also
accompanied by substantial southward migration, with estimates of around one million
migrants. During this period, the population distribution between north and south became
more balanced, and migration flows were concentrated in Hubei, Hunan, the Taihu Basin,
and along the Han River—regions that subsequently feature prominently in historical
narratives of socio-economic and cultural development [41].

 

Figure 7. Map of several important historical population migrations in China.

The Jingkang Incident (1126–1127 AD), marking the fall of the Northern Song Dynasty,
was followed by the southward relocation of the Song court and large-scale population
movement, with historical estimates of about five million migrants mainly to Zhejiang,
Jiangsu, Hubei, and Sichuan. Southern Jiangsu and Zhejiang, in particular, are frequently
described as emerging cultural centers in subsequent periods, and such historical tra-
jectories provide a useful background for interpreting the concentration of historic and
cultural districts in the south [41]. In the Qing Dynasty, the policy known as “Huguang
Fills Sichuan” (initiated in 1654) encouraged migration from Huguang (modern Hunan
and Hubei) to Sichuan; existing records suggest that roughly six million people responded.
Studies commonly discuss this migration in relation to population recovery and socio-
economic reconstruction in Sichuan, offering contextual explanations for later cultural
landscapes in the region [39].

In the mid-19th to early 20th centuries, “Chuang Guandong” involved residents from
Shandong, Hebei, and Henan moving to northeast China. The movement is often discussed
in connection with push factors such as disasters in the lower Yellow River region and
pull factors such as fertile land and resources in the northeast, alongside broader regional
development processes [52]. Similarly, the “Zou Xikou” migration—beginning in the late
Ming and early Qing dynasties and peaking during the late Qing and early Republican
periods—involved movement from Shanxi, Shaanxi, and other provinces to Inner Mongolia,
Ningxia, and other northwestern areas. Historical narratives frequently link this migration
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to the expansion of livestock production, trade, and frontier commerce, which provide an
interpretive background for the cultural exchange documented in these regions [53].

Overall, these migration episodes corresponded with notable demographic restructur-
ing and the relocation of skilled artisans and other groups. Rather than implying direct
causality, the evidence summarized here indicates that population mobility formed part of
broader historical processes—together with institutional change, economic activity, and
urban development—that can help interpret the regional differentiation and long-term evo-
lution of historic and cultural districts. These migration contexts are discussed alongside
the SDE/KDE outputs to interpret regional differentiation in the mapped patterns.

5. Conclusions and Implications

5.1. Conclusions
5.1.1. Current Spatial Distribution Patterns

Overall, the designated historic and cultural districts in China exhibit a clear macro-
scale spatial differentiation, with a strong concentration in the southeast side of the Hu
Line. At the national scale, the pattern can be summarized as a multi-core structure, with
the most prominent concentration in the Yangtze River Delta and additional secondary
concentrations in the Pearl River Delta and the Beijing–Tianjin–Hebei region.

5.1.2. Evolution of Spatial Distribution Patterns

The period-based SDE analysis indicates a consistent directional structure at the
national scale and a distinct trajectory of centroid migration across historical periods.
The centroid shift follows a “southeast–northwest–northeast” pathway, suggesting that
the spatial focus of designated districts has changed over time in ways that correspond
to broader historical regional dynamics. These results provide a compact, comparable
description of how the distribution pattern evolved at the national scale.

5.1.3. Contextual Associations

The observed spatial patterns can be interpreted in relation to both natural constraints
and historical–cultural contexts. Districts are more frequently located in low-elevation
plains and tend to occur closer to major river corridors, consistent with long-term settle-
ment suitability and accessibility. Historical–cultural contexts—including shifts in political
centers, long-term economic cores, and major population movements—provide comple-
mentary lenses for interpreting the regional differentiation and temporal evolution of the
spatial pattern. These associations are discussed as contextual interpretations rather than
as causal determinants.

5.2. Policy Implications
5.2.1. Recognizing Historic and Cultural Districts as Spatially Clustered Land Units

Historic and cultural districts should be understood not only as isolated heritage
sites, but as spatially clustered land units embedded within broader territorial systems.
From a land and spatial planning perspective, conservation should move from site-based
protection toward overlay-based zoning that can be directly embedded into statutory
plans. Specifically, KDE-derived core areas can be translated into heritage cluster overlay
zones with clear management objectives (e.g., core protection, buffer, and compatible
development sub-zones). In these overlay zones, coordinated land-use controls—such
as limits on redevelopment intensity, height and form regulations, and protection of key
view corridors—should be implemented to manage cumulative development pressure. In
addition, Heritage Impact Assessment (HIA) triggers can be established: major construction,
infrastructure expansion, or land-use conversion projects within core and buffer overlays
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should be required to submit HIA documentation before approval, ensuring that planning
decisions address cluster-level integrity rather than treating districts in isolation.

5.2.2. Integrating Natural Geographic Constraints into Long-Term Land-Use Planning

Planning in heritage-dense areas should integrate topographic and river-corridor
constraints into long-term land-use planning through risk-management overlay zones. The
concentration of districts along major river corridors indicates that rivers have historically
structured settlement and cultural development, and therefore must be incorporated into
contemporary planning controls. In operational terms, planning interventions in areas
with dense historic districts should adopt river-corridor risk management overlays, inte-
grating heritage protection with flood mitigation and ecological safeguards. For example,
river-adjacent clusters can be assigned development setback requirements, restrictions on
shoreline hardening, and conservation of riparian buffers to reduce exposure to flooding
and land degradation. Where redevelopment is unavoidable, risk-sensitive development
controls (e.g., ground-floor elevation requirements, drainage capacity upgrades, and restric-
tions on high-risk land uses) should be introduced as part of local development regulations.
Aligning heritage conservation with river-basin management can improve long-term sus-
tainability and reduce hazard-driven heritage loss.

5.2.3. Advancing Regionally Differentiated Land-Based Conservation Strategies

Planning strategies should be regionally differentiated by adopting stricter heritage-
cluster controls in core areas and preventive, low-intensity protection measures in pe-
ripheral areas. This pattern indicates that uniform planning solutions are unlikely to be
effective. Instead, spatial analysis results should guide differentiated planning solutions for
central core areas and outer districts. In core regions with high heritage concentration and
intensive urbanization, stricter redevelopment controls and zoning overlays are needed,
including tighter limits on construction intensity, mandatory HIA triggers for key projects,
and active management of land-use conflicts within heritage cluster zones. In contrast, in
peripheral regions where districts are fewer but historical environments remain relatively
intact, policy priorities should emphasize preventive protection: controlling new land
conversion, avoiding large-scale infrastructure fragmentation, and using low-intensity,
landscape-compatible development guidelines. Such regionally differentiated strategies
allow planning tools to match local heritage density and development pressure, thereby
improving the effectiveness of land-based conservation.

5.3. Limitations and Future Research

Despite the contributions of this study, several limitations should be acknowledged.
First, spatial uncertainty may exist due to the geocoding process and the use of point-based
representations for historic and cultural districts, which may not fully capture their actual
spatial extent. In addition, although all spatial analyses were conducted under a projected
coordinate system, minor positional deviations and scale effects may still influence the
accuracy of distance and density measurements. Second, the designation of historic and
cultural districts is subject to administrative selection and policy priorities, which may
introduce designation bias and affect the completeness and representativeness of the
dataset. Moreover, the use of provincial-level aggregation may obscure finer-scale spatial
heterogeneity.

Future research could further improve this framework in two directions. On the one
hand, explanatory spatial modeling techniques (e.g., spatial regression or geographically
weighted models) could be applied to quantitatively test the determinants of spatial distri-
bution patterns. On the other hand, temporal designation analysis based on multi-period
datasets would allow for a more dynamic understanding of how historic and cultural
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districts emerge, evolve, and decline over time. Such efforts would help strengthen the
causal interpretation and deepen the policy relevance of spatial heritage studies.
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Abstract

The Galician Rias represent a unique and distinctive geographical entity within the context
of the Iberian territory. Characterised by their estuarine geomorphology, resulting from
the submersion of ancient fluvial valleys, they hold significant ecological and cultural
value. Currently perceived as natural heritage, their utilisation for productive purposes
has been a key driver of structured human settlement and economic development in the
surrounding region. This article aims to systematise the main historical transformations of
the Galician Rias through an interdisciplinary methodology, combining the overlaying of
historical and contemporary cartographic sources with the documentary analysis of pri-
mary and secondary records. This approach enables the reconstruction and interpretation
of landscape transformations, producing a narrative of the evolutionary processes that have
shaped these areas. The research seeks to contribute to the formulation, extension, and
diversification of protective measures for Galicia’s riparian zones, while simultaneously
raising awareness of the importance of safeguarding archaeological remains from classical,
medieval, and pre-industrial periods. These vestiges are increasingly under threat from
profound alterations to their natural and anthropogenic contexts. Additionally, the study
highlights the value of preserving this heritage to foster public awareness of the need to
protect these fragile landscapes.

Keywords: cultural landscape; cultural heritage; urban landscape; Roman built heritage;
pre-industrial heritage; protected natural landscapes; Galician Rias

1. Introduction

1.1. Subject and Objectives of the Research

The region of Rías Baixas constitute one of the most distinctive coastal cultural land-
scapes of Atlantic Europe. Drowned river valleys, terraced slopes and dispersed settlement
patterns form a tightly interwoven socio-ecological system shaped by long-term interactions
between human activity and a complex maritime environment [1,2]. This hybrid condition,
simultaneously rural, littoral and increasingly urbanised, has produced a landscape charac-
terised by a high degree of permeability between land and sea, where vernacular practices
and spatial structures reveal enduring cultural continuity [3,4]. These attributes make the

Land 2026, 15, 358 https://doi.org/10.3390/land15030358
292



Land 2026, 15, 358

region a paradigmatic setting for examining the relationships between heritage, landscape
and territorial planning [5].

Within this framework, the research addresses the growing tension between landscape
heritage and contemporary spatial-planning instruments. Current European planning
policies frequently undervalue areas of archaeological potential, treating them as secondary
constraints rather than as primary cultural resources. Broad land-use classifications often
obscure local archaeological sensitivities, while environmental assessments tend to privi-
lege ecological indicators over cultural stratigraphy [6,7]. The fragmentation of heritage
governance further limits early intervention and weakens predictive and preventive ap-
proaches [8]. As a result, many archaeological landscapes remain exposed to irreversible
transformation [9].

The objective of this research is to assess how culturally stratified coastal landscapes
can be more effectively identified, interpreted and safeguarded within planning and
heritage-management frameworks. By focusing on a historically layered site, the study
seeks to demonstrate the relevance of cultural landscape approaches in integrating archae-
ological potential, environmental dynamics and spatial planning.

1.2. The Study Area

The Ulló Saltworks (Salinas de Ulló), located on the northern margin of the Vigo
Ria, within the municipality of Vilaboa (Pontevedra), constitute a significant case study
within the Rías Baixas context (Figure 1). They represent a dynamic yet highly vulnerable
cultural landscape, shaped by centuries of interaction between tidal processes, productive
infrastructures and human settlement [10].

 

Figure 1. Geographical location of the Ulló saltworks.

Although most documentary references date the development of the saltworks to the
seventeenth century, territorial appropriation can be traced back to the Roman period. The
density of archaeological remains in the surrounding area, together with the strategic im-
portance of salt production within the Roman economic system, suggests a high probability
of earlier occupation [11,12].

The Ulló saltworks exploited tidal forces to extract salt, a vital commodity for food
preservation. The complex consists of two contiguous rectangular ponds constructed
within a natural inlet at the end of the estuary. In the larger basin, seawater introduced
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by tidal action underwent partial evaporation through solar exposure and ventilation,
remaining stagnant for approximately thirty days until reaching around 18 ◦C, enabling
pre-crystallisation [13]. The brine was then transferred to the adjacent basin, where crys-
tallisation occurred at higher temperatures within orthogonal compartments, facilitating
salt harvesting [14]. Recent documentation initiatives have highlighted both the heritage
value and the vulnerability of this coastal industrial landscape, underlining the need for
integrated conservation and monitoring strategies [15].

Conceptually, the Ulló Saltworks exemplify a cultural landscape understood as the
combined work of nature and humankind, reflecting the evolution of human settlement
under specific environmental, social and economic conditions [16,17]. Their tangible
elements include the salt ponds, tidal-mill remains and associated built structures, while
intangible dimensions encompass historical production practices and collective cultural
memory. Effective preservation requires coordinated legal, technical and community-based
instruments capable of addressing both physical integrity and cultural significance [18,19].

2. Materials and Methods

This study investigates how vulnerable coastal cultural landscapes, such as the
Ulló saltworks, can be more coherently integrated into spatial-planning and heritage-
management frameworks. It addresses the research question of whether current planning
instruments adequately recognise archaeological and cultural stratification in dynamic
coastal environments. The analysis supports the hypothesis that cultural landscape-based
approaches offer a more effective framework for anticipating risk, strengthening protection
and reconciling heritage values with territorial development.

The present research was raised during an exploratory academic essay, focussing the
Ulló Saltworks heritage value, which provided the conceptual and analytical basis for its
prerogatives [13]. The cited study, following a descriptive approach, provided a detailed
characterisation of the principal stages in the territorial development of the site. The present
article highlights one of its key long-term ambitions: To enhance the development of the
technical and conceptual basis required to critically reassess and reformulate the legislative
framework governing the site’s heritage protection. Accordingly, the article is organised
around the integration of two core components:

1. A systematic exposition of the territorial evolution of the Ulló saltpans, with partic-
ular emphasis on their historical and natural specificities, thereby highlighting the
attributes that underpin their heritage significance.

2. A comparative analysis of the current legal framework, aimed at identifying potential
inconsistencies, limitations, and opportunities for its critical reformulation. The
identification of landscape alterations involves analysing physical, ecological, and
cultural changes over time. This process often employs a combination of historical
cartographic analysis, remote sensing, and field surveys to trace shifts in land use,
geomorphological features, and vegetation cover [20]. Key factors include natural
processes such as erosion, sediment deposition, and sea-level fluctuations, as well
as anthropogenic influences like urbanisation, industrialisation, and infrastructure
development. The goal is to understand how these changes reflect broader socio-
environmental dynamics and their implications for regional ecosystems, heritage, and
human activity [17].

Systematising the evolutionary process requires integrating historical, ecological, and
archaeological data into a coherent narrative that traces the transformation of landscapes
through time [21]. This involves identifying major phases of change, linking them to
driving factors, natural or human-induced, and situating them within a broader context of
historical development. Such systematisation provides critical insights into the interaction
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between human societies and their environments, highlighting patterns of adaptation,
resilience, and impact. It is a foundational step for informed management and conservation
strategies, as well as for fostering public awareness of landscape heritage [22].

In order to pursue these aims, and considering the nature of the collected data, the
research team resorted to methos of documental analysis, dividing the process in two
major segments.

For the first segmented, oriented to geographical characterization, the research team
resort to the analysis of historical cartography, cadastral register, aerial orthophotos and
actual satellite images. Using digital superimposing techniques, the research team have
created speculative mappings of the major territorial manifestations over the corresponding
time span [23]. The correlation between them is corroborated with regional archaeological
reports and historic description. The attempted georeferenced accuracy enables to con-
figurate a visual landscape simulation, providing valid insights to deeper and extensive
territorial relations, wither natural or artificial. The usage of historical cartography reveal
itself full of challenges (Figure 2). If, by one side the medieval techniques did not permit a
precise spatial configuration, the symbolic depiction presented very significant information
regarding the cultural relevance of the represented events [24]. The scale and nature of the
surveyed object, the Ria of Vigo, admitted a significative error tolerance, in order to achieve
an overall interpretation of the region and of the legislative figure.

 

Figure 2. Examples of early historical cartographic sources depicting the study area, based on
eighteenth-century maps dated 1752 and 1788.

In the second research segment, documental analysis was applied to all active Spanish
Heritage laws applicable to such scale. Textual analysis was conducted to compare and
differentiate legal frameworks on the protection of cultural landscapes [25]. From the
Spanish heritage legislation, 8 laws were considered, from which 3 are national and 5
are regional, covering from 1985 to 2021. Except 1, all of them relate to historic, cultural
and natural value. The exception addresses the Galician territorial management, and its
transversal to all type of urban intervention. The legislative framework was systematised
according to the primary values addressed by each regulation, distinguishing between
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cultural heritage protection, natural heritage conservation, landscape protection, and
territorial planning instruments (Table 1).

Table 1. Primary legislative framework, 1985–2021 (historical and currently applicable).

Law Mentioned in the Text (UK English) Scope Main Protection Focus

Law 16/1985 on Spanish Historical Heritage National Historical and cultural heritage

Law 8/1995 on the Cultural Heritage of Galicia Regional Cultural heritage

Law 3/1996 on the Pilgrims’ Routes to Santiago
(Caminos de Santiago) Regional Cultural landscape/cultural routes

Law 42/2007 on Natural Heritage and Biodiversity National Natural heritage and biodiversity

Law 7/2008 on the Protection of the Landscape of
Galicia Regional Landscape protection

Law 33/2015 amending Law 42/2007 on Natural
Heritage and Biodiversity National Natural heritage (amendment)

Law 5/2019 on the Natural Heritage and Biodiversity
of Galicia Regional Natural heritage and biodiversity

Law 1/2021 on Territorial Planning in Galicia Regional Land-use and territorial planning

3. Identification of Structural Transformations and Systematization of
the Evolution of the Ulló Saltworks

Within the framework of the Galician Rias, the Ría de Vigo stands out as one of the
most extensively transformed landscapes due to human intervention. Urbanisation has
progressively extended along the entire coastal margin, from the mouth of the Verdugo
River at the head of the estuary to the Cíes Islands, which enclose and protect the estuary
from the Atlantic Ocean [26].

From a geomorphological perspective, the origins of this landscape date back to the
end of the last glacial period, when the subsequent flooding of the fluvial valley generated
a landscape enclosed between multiple mountain ranges to the north and south [27].

Anthropogenic alterations have occurred continuously from prehistoric times to the
present, driven by both productive activities and the expansion of settlements and built
infrastructure [28]. Archaeological studies indicate that early human activity shaped the
local environment, with specific sites documented in the PXOM of Pontevedra plans. These
findings offer insights into the origins of settlement patterns and the long-term relationship
between humans and the coastal landscape [29].

The main categories of human-induced landscape transformation are outlined below:

(a) Coastal urbanisation: Archaeological evidence indicates early human presence along
the Ría de Vigo, with evidences of occupation dating back to 5000 BC [30]. These have
gradually contributed to the structuring of the coastal environment.

(b) Infrastructure development: The earliest major infrastructures were communication
routes, established from the Roman period onwards [31]. Over time, maritime infill
and port constructions were added to facilitate access to the sea.

(c) Productive and extractive activities: The exploitation of natural resources, including
the Ulló saltworks, has been a key driver of landscape modification.

(d) Deforestation and agricultural expansion: Cycles of forest clearance, agricultural use,
and subsequent abandonment have altered the local terrain, increasing sediment
runoff into the sea and contributing to the formation of estuaries and saltmarshes.

The evolutionary trajectory of the Ría de Vigo can thus be structured into distinct phases,
reflecting the interplay between natural processes and human interventions (Table 2). This
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systematisation not only documents the transformative processes but also identifies critical
moments in which human-environment interactions reshaped the landscape [32]. Under-
standing these phases provides essential guidance for policymakers and conservationists
seeking to balance the preservation of the Vigo Ria’s natural and cultural heritage with
ongoing socio-economic development [30].

Table 2. Chronology of Landscape Transformations at the Ulló Saltworks.

Stage Period Key Intervention/Event Landscape Impact

1 before 1694 Pre-Anthropogenic State Untouched estuarine landscape, baseline
morphology

2 1694–1695 Initial earth embankment Hydraulic manipulation, brine retention begins

3 1695–1727 Northern and western embankments;
active salt exploitation

Establishment of functional saltworks,
intensive landscape modification

4 1727–1870 Abandonment; conversion to As
Casas farm

Partial integration into agricultural landscape;
reduced hydraulic use

5 1870–1990 Southern dyke, tidal mill and
territorial reconfiguration

Hybridisation of hydraulic and mechanical
systems; renewed landscape activity

6 1990–2025 Contemporary infrastructure and
interventions Stabilisation of structures; heritage valorisation

7 2025–2100 Climate change scenario Projected sea-level rise and tidal impacts;
potential vulnerability of saltworks

At a local scale, the Ulló Saltworks have undergone a series of landscape transforma-
tions throughout their history, forming an additive process, yet whose ultimate trajectory
appears to be a persistent reversion towards the natural state. The dynamic interplay
between natural tidal regimes, human engineering, and socio-economic utilisation has pro-
duced a cultural landscape of remarkable complexity, where structural interventions have
intermittently modified the estuarine environment while leaving traces of the original mor-
phology. These successive modifications reflect both adaptive strategies to environmental
conditions and evolving technological and economic imperatives in salt production.

The earliest identifiable stage corresponds to the natural state of the site during the
early Middle Ages, prior to significant anthropogenic interventions, which persisted until
the sixteenth century. The first major alteration occurred with the construction of the initial
earth embankment in 1694–1695, signalling a deliberate manipulation of hydrological flows
to facilitate controlled brine retention [33]. Subsequently, the construction of the northern
and western embankments, alongside active salt exploitation between 1695 and 1727,
established the functional core of the saltworks, marking a period of intensive landscape
transformation and economic activity [34].

Following this productive phase, the site experienced abandonment and partial
repurposing as the As Casas farm from 1727 to 1880, during which the previous hy-
draulic structures were gradually integrated into agricultural uses. Later interventions
included the construction of the southern embankment and the installation of a tidal mill
(1880–1980), which exemplified the continued hybridisation of natural and engineered
elements within the estuarine landscape. Aerial surveys conducted in 1956 and 1980 pro-
vided valuable documentation of these changes, supporting subsequent conservation and
reinterpretation efforts.

From 1980 onwards, contemporary infrastructures and restorative interventions
sought to stabilise the saltworks while preserving both its historical and environmen-
tal values. Looking forward, the projected impacts of climate change on sea level and tidal
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dynamics (2025–2100) present new challenges for the preservation of this highly vulnerable
coastal cultural landscape. Understanding these layered transformations provides a critical
framework for managing heritage landscapes that are simultaneously ecological, economic,
and cultural in nature.

3.1. Pre-Anthropogenic State (Before 1694)

The natural configuration of the landscape corresponds to the estuarine convergence
of the Villil and Tuimil waterstreams, directly associated with the coastal dynamics of the
area and the formation of potential sandbanks [35]. The extent of saltmarsh vegetation
was likely considerably more restricted than at present, confined to the initial metres of
the coastal fringe and shaped by tidal fluctuations and sedimentary processes typical of
low-energy estuarine environments [36]. During the Roman period, Vía Romana XIX is
documented nearby, running north of the area under study [37]. Recently several Roman
settlements have been identified in the vicinity, reinforcing the economic relevance of the
local connectivity between Tude (Tui) and Turoqua (Pontevedra), thereby situating the Ria
landscape of Galicia within broader territorial networks of mobility and exchange [38].

However, the earliest written reference to the Ulló Saltworks derives from the transfer
of land to the Jesuit Order of Pontevedra, offered as compensation for the construction of a
college in the city. This institutional initiative followed the 1655 testament of Licenciado
Jorge de Andrade, a priest residing in Ciudad de Los Reyes (Peru). In response to this bequest,
the family of Don Antonio Mosquera Villar y Pimentel, Knight of the Order of Alcántara
and General Administrator, on behalf of the Crown, of the Saltworks of the Kingdom
of Galicia, and his wife, Doña Antonia Pimentel de Sotomayor, contributed the lands of
Ulló, identified as the zonas del Ulló within the parish (Feligresía) of San Martín de Vilaboa.
These lands were ceded explicitly for the establishment and operation of salt-production
facilities [39].

Documentary records provide the only known evidence of human occupation prior to
the seventeenth century, citing a defensive watchtower located on the northern elevation,
Monte Raxado, and a fortification to the southeast on A Cerca, which controlled access to the
bay. The presence of these structures is further supported by toponymic traces, indicating a
strategic use of elevated points to oversee maritime circulation and safeguard the inlet [40].

On 14 July 1694, the rector of the Jesuit College of Pontevedra formally assumed
possession of the property, delineating its limits by means of a sequence of access points
extending from Porta a Muíños to Punta de Agüeiros [39]. This act of territorial definition
constitutes the first explicit demarcation of the site’s administrative boundaries.

The characterisation of the pre-seventeenth-century landscape reveals a territory
shaped primarily by natural estuarine dynamics, with limited and strategically oriented
human occupation. The convergence of hydrological systems, early mobility infrastruc-
tures and incipient defensive structures establishes a foundational geography upon which
subsequent phases of landscape transformation, particularly those associated with salt
production, would later be superimposed.

3.2. Initial Earth Embankment (1694–1695)

Existing documentation indicates that the first constructed elements in the area com-
prised the western access dyke on land, together with a set of small, isolated buildings
located on the site where the farmstead would later be established [41]. These structures
were complemented by a perimeter enclosure built in stone, marking an initial and de-
liberate act of territorial consolidation. Such interventions represent the earliest known
attempts to stabilise the terrain, regulate water flows and create the basic infrastructural
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framework upon which subsequent productive activities, particularly those associated
with salt extraction, would be developed.

By this period, the southern fortification at A Cerca had already fallen into disuse.
Although the precise history of the structure remains uncertain, several accounts record
its occupation by groups engaged in acts of pillage, who took advantage of its strategic
position near Vía XIX and the surrounding maritime routes to conduct raids and other
forms of illicit activity. This pattern of opportunistic appropriation reflects the broader
vulnerabilities of sparsely controlled coastal landscapes during the transition from the late
medieval to the early modern period [42].

In synthesis, this stage marks the initial shift from a predominantly natural landscape
to one undergoing intentional human modification. The construction of hydraulic and
architectural elements, combined with the progressive abandonment of earlier defensive
structures, illustrates a reorientation of territorial functions: from surveillance and protec-
tion towards productive exploitation and managed occupation. This juncture therefore
establishes the structural foundations for the organised anthropogenic transformation that
would define the subsequent evolution of Ulló.

3.3. Northern and Western Embankments and Salt Exploitation (1695–1727)

The period between 1695 and 1727 corresponds to the most intensive phase of anthro-
pogenic reconfiguration of the landscape. In 1695, the principal stone dyke was constructed,
forming the northern boundary of the saltworks known as San Ignacio de la Cruz. This
structure was anchored at both ends to the adjacent hills, thereby creating a stable and
continuous barrier capable of controlling tidal inflow and regulating saline water levels
across the newly delimited production area.

A second stone dyke, built between 1694 and 1695, subsequently enclosed the salt-
works of San José. The completion of this hydraulic infrastructure marked a significant
technical milestone, enabling systematic management of saline waters and providing
the necessary conditions for large-scale salt production, following the full operational
consolidation of the dyke system, until 1727 [13].

At the extremities of the hydraulic complex, two alfolíes (salt warehouses) were erected.
The northern warehouse, considered the earliest, was constructed in stone, while its south-
ern counterpart was built in timber. These buildings functioned as essential components
of the production chain, supporting storage, processing and the organisation of labour
associated with salt extraction [42].

This phase represents the culmination of deliberate landscape engineering, charac-
terised by the construction of substantial hydraulic and architectural systems that redefined
the ecological and spatial dynamics of Ulló. The establishment of dykes, the formal enclo-
sure of productive basins and the erection of specialised storage facilities collectively signify
the transition to a fully anthropised landscape, where environmental processes were subor-
dinated to the operational demands of a strategically planned salt-production complex.

3.4. Abandonment and Conversion to as Casas Farm (1727–1870)

This stage extends from 1727 until the construction of a tidal mill on the southern
dyke at the end of the nineteenth century. During this period, the ownership of both the
saltworks and the granja underwent significant change, passing into the hands of the Arana
family, who were responsible for erecting the principal structures that remain today. This
reorganisation of property holdings resulted in the fragmentation of the former productive
unit, thereby undermining the integrated operational capacity that had previously defined
the site. As a consequence, the landscape’s productive system experienced a progressive
and irreversible decline [39].
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With the loss of unified management, the saltworks ceased to function as a mining–
industrial landscape and were gradually repurposed for agricultural and pastoral uses. This
shift entailed a fundamental reorientation of land use, replacing the precise hydrological
and infrastructural regulation required for salt extraction with activities that imposed
significantly lower technical demands on the territory. The residual hydraulic structures,
increasingly neglected, deteriorated over time, accelerating the functional obsolescence of
the former salt-production complex.

In summary, this period marks the transition from a highly specialised productive
landscape to a predominantly agrarian one, characterised by the dilution of its former
industrial coherence and the gradual degradation of its hydraulic infrastructure. The
change in ownership, coupled with the abandonment of salt extraction, initiated a long-
term process of landscape decay that would redefine the spatial and functional identity of
Ulló throughout the eighteenth and nineteenth centuries.

3.5. Southern Dyke, Tidal Mill and Territorial Reconfiguration (1870–1990)

The final productive transformation of the Ulló landscape is associated with the
southern dyke and the tidal mill, both attributed to the French engineer Felipe Auguste
Cazaux. His name is reflected in the current toponym of the site, bancas de Casó. Cazaux
was responsible for the construction of the Madrid viaduct in Redondela in 1876 and the
international bridge at Tui in 1885, and he owned the house at Punta do Carregal, adjacent
to the tidal mill [43].

The mill operated for approximately half a century, from around 1870 until 1930.
According to Reinoso Maset [42], its mechanism also supplied power to a fábrica de ropa de
aguas (water-based cloth factory) and, at times, even generated electricity.

Despite the evidences of the dyke or the mill impact, it is important to note the scarcity
of information regarding these elements [13]. In particular, it remains unknown whether
the two waterwheels located at the eastern end of the dyke were covered, or whether the
cloth factory possessed additional infrastructural elements to support its operations [44].

In the 1956 American aerial survey, which is the first record of this type for the region [45],
a parcelled landscape can be distinguished, corresponding to agricultural use, within a territory
showing limited industrial transformation and minimal infrastructure development. The most
prominent feature is the railway line between Arcade and Pontevedra, located to the east.

The sparse vegetation also allows the location of the As Casas Farm to be inferred,
appearing as a clearing within the woodland; even the shadows reveal the differences in
elevation between this area and the saltmarsh to the north. The aerial photograph from
the 1980s, the Interministerial Survey, further illustrates the extent of abandonment, with
visible signs of vegetation encroachment, the dissolution of the original parcel structure,
and the gradual increase in dispersed built-up areas.

Moreover, the same aerial survey captures the construction works of the Autopista del
Atlántico (AP-9), situated 600 m from the site, reflecting the significant economic activity
taking place in Galicia during that decade.

Taken together, these developments illustrate the final stage in the long process of
landscape transformation at Ulló, in which the remnants of nineteenth-century hydraulic
and industrial ingenuity coexist with clear signs of twentieth-century decline and territorial
reconfiguration. The limited documentation on the tidal mill and southern dyke, combined
with the progressive agricultural repurposing, infrastructural encroachment and subse-
quent abandonment visible in mid- and late-century aerial imagery, reveals a landscape in
transition: one where former productive logic has been gradually eroded, giving way to
new spatial dynamics shaped by infrastructural modernisation, vegetation succession and
diffuse patterns of settlement [30].
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In summary, this phase represents the last significant productive reconfiguration of
the Ulló landscape, combining hydraulic engineering and industrial function within a
singular, technologically advanced intervention. The integration of the tidal mill and the
southern dyke demonstrates a shift toward mechanised exploitation, while the lack of
detailed documentation highlights the need for further research to fully understand the
operational and architectural characteristics of these late-nineteenth and early-twentieth-
century infrastructures.

3.6. Contemporary Infrastructure and Interventions (1990–2025)

The most recent intervention documented within the study area concerns the creation
of a new seafront promenade to the east of the largest saltmarsh, executed by the National
Service of Coasts [46]. The 2002 aerial imagery reveals the opening of a compacted-earth
track extending from the existing road located on the northern dike towards the Casó estate,
continuing along the coastal edge of A Cerca.

Between 2014 and 2017, the trees growing on the central masonry dike were removed.
Their root systems had begun to compromise the structural integrity of the dike, accelerat-
ing its deterioration and posing a risk to its long-term stability.

In the final decades of the twentieth century, the most significant landscape trans-
formations were driven both by the introduction of major infrastructures—such as the
Atlantic Motorway (AP-9)—and by the consolidation of O Toural as the central settlement
of the municipality of Vilaboa, accompanied by the dispersed construction of new housing
throughout the surrounding area.

The productive sector also shaped the evolving landscape, exemplified by the canning
industry, for which the Muelle Dos Caralletes was built, clearly visible from the tidal mill.

In the twenty-first century, landscape transformation has continued apace with the
implementation of major transport infrastructures, including the high-speed rail line con-
necting Vigo and Pontevedra, as well as the construction and opening of the new A-57.

Overall, the study area has undergone sustained and multifaceted transformation,
driven by the expansion of transport infrastructure, the consolidation of residential nuclei,
and sector-specific industrial developments. These interventions, both protective and de-
velopmental, have collectively reshaped the coastal and peri-urban landscape, reinforcing
the constant interplay between environmental conservation and territorial modernisation.

3.7. Climate-Change Scenario (2025–2100)

Although the principal anthropogenic transformations of the twenty-first century
have been the development of major infrastructures and the consolidation of settlement
nuclei such as O Toural and Arcade, one of the most profound and already tangible drivers
of change in the area is climate change.

A clear example of its effects occurred during the spring tides of 19 September 2024. At
their peak, water levels exceeded 4 m at multiple points along the Galician coast, including
the Vigo–Pontevedra estuarine sector (≈4.2 m), overtopping the Ulló dikes and recreating
a landscape reminiscent of the pre-anthropogenic configuration of the site.

Looking ahead, projected sea-level rise and increasing average temperatures suggest
that existing heritage assets may experience accelerated deterioration, surpassing current
rates of degradation.

In this context, climate change has emerged as a transformative force of equal or
greater significance than infrastructural development in the study area. Recent extreme
tidal events highlight the increasing exposure of coastal systems, while future climatic
trends are expected to intensify the vulnerability of both natural and cultural heritage [7].
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The third frame of Figure 3 presents a cartographic simulation for the year 2100,
conceived as a scenario-based interpretative map rather than a deterministic forecast. The
simulation integrates official municipal and regional cartographic datasets, in DWG and
GIS format, with projected sea-level thresholds derived from MeteoGalicia reports and land-
use dynamics defined in the PXOM, establishing a coherent long-term spatial framework.
The resulting representation combines climatic drivers with social and territorial trends,
following a methodological approach consistent with previous historical and prospective
landscape reconstructions.

 

Figure 3. Cartography simulations interpreting the territorial transformation operated between major
chronologic parameters (1694–2025–2100).
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Within this framework, several anticipated transformations are depicted. A coastal
path currently under planning to the south of A Granja, along Monte Rañado, is represented
as a potential new linear infrastructure. In parallel, the progressive abandonment of
agricultural land is assumed, leading to the expansion of eucalyptus woodland around the
perimeter of the salt pans, with associated ecological degradation. Finally, in accordance
with the PXOM [29], the settlement of O Toural is shown expanding both northwards and
southwards, reinforcing existing patterns of peri-urban growth.

4. Cultural Landscape Protection in Galicia

The protection of the cultural landscape in Galicia is supported by a comprehensive
legal framework, encompassing international agreements, as well as national and regional
legislation. At the international level, the European Landscape Convention [47] out as a key
instrument promoting the protection, management, and integrated planning of landscapes.
This perspective is further reinforced by UNESCO’s approach to cultural and natural
landscapes, particularly through the concept of Biosphere Reserves as learning sites for
sustainable development, where the interaction between cultural practices, natural systems,
and local communities is explicitly recognised [48].

At the national level, the Spanish Historical Heritage Act [49] already foresaw the
protection of culturally significant sites, defining categories such as historic sites associated
with historical events, traditions, or past cultural creations. This cultural approach is
complemented by environmental legislation, notably the Spanish Natural Heritage and
Biodiversity Act [50], later amended by Law 33/2015 [51], which introduces an integrated
vision of natural and cultural heritage, emphasizing landscape as a key element of territorial
cohesion, sustainability, and environmental quality.

In Galicia, this legal framework is reinforced by the Galician Cultural Heritage Act,
which serves as the cornerstone of regional legislation on this matter [52]. This law is
complemented by specific regulations, such as Law 3/1996 on the Camino de Santiago,
which regulates the cultural and landscape protection of this historic route [53], and the
Galician Landscape Protection Act, which introduces a cross-cutting approach to landscape
management [54]. These regulatory provisions are further supplemented by environmental
and urban planning laws at the regional level, including nature conservation and territorial
planning regulations that integrate landscape-related criteria [55].

In recent decades, significant legislative changes have taken place. Until the 1990s, cul-
tural landscape protection was primarily addressed through traditional heritage categories—
monuments, historic ensembles and historic sites—and through specific measures targeting
particular environments, including early national protection decrees affecting the Camino
de Santiago and the subsequent Galician Act of 1996 safeguarding this historic route [53].
Since the 2000s, international influence, especially UNESCO’s recognition of cultural land-
scapes and the implementation of the European Landscape Convention, has encouraged a
broader approach to territorial protection [56].

In response to this evolution, Galicia enacted a specific landscape law in 2008, in-
tegrating cultural, environmental, and urban dimensions into territorial planning [54].
Simultaneously, heritage laws in various Spanish regions, including Galicia, began incorpo-
rating new protection categories—such as cultural landscapes, historic routes, and cultural
parks, recognising environments shaped by the interaction between nature and human
history [57]. This legislative shift reflects the transition from the isolated protection of
monuments to a more holistic approach to landscape as heritage.
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4.1. Integration of Green Infrastructure into Territorial Planning

Alongside this transformation in landscape management, territorial and environ-
mental planning in Spain has increasingly incorporated approaches aimed at ensuring
ecological connectivity and ecosystem sustainability. The approval of the Natural Heritage
and Biodiversity Act (Law 42/2007) marked a milestone in integrating the concept of green
infrastructure into national legislation [50]. The 2015 amendment further strengthened this
principle [51] by establishing the obligation to develop a National Green Infrastructure,
Connectivity, and Ecological Restoration Strategy (ENIVCRE).

This strategy, aimed at consolidating a network of functional natural and semi-natural
spaces by 2050, is coordinated with regional governments through the State Commission for
Natural Heritage and Biodiversity, ensuring a structured planning approach that integrates
cultural landscape protection with ecological restoration and territorial connectivity [58].

Within this framework, Galicia has developed its own regulatory approach through
the Natural Heritage and Biodiversity Act [55] and the Territorial Planning Act [59], align-
ing regional policies with national and European guidelines on conservation and ecological
restoration. Law 5/2019 establishes, in Chapter VIII, the obligation to develop a Galician
Green Infrastructure, Connectivity, and Ecological Restoration Strategy, ensuring coordina-
tion across administrative levels and coherence in the management of ecological corridors
and key landscape elements.

The Territorial Planning Act reinforces this regulatory framework by defining green
infrastructure as a fundamental territorial system, ensuring its integration into spatial-
planning instruments as presented in Figure 4 [59]. This legislation highlights the impor-
tance of preserving ecological connectivity and ecosystem services in both urban and rural
environments, promoting sustainable territorial planning that prevents fragmentation and
environmental degradation.

Figure 4. Territorial Elements and Configuration of the Green Infrastructure of Galicia (Regional Level).

4.2. Implementation and Prioritisation of Green Infrastructure in Galicia

The Galician Green Infrastructure Strategy is designed to be implemented at multiple
scales, prioritising planning in major urban and peri-urban systems, where enhancing
connectivity and sustainability objectives is essential. To support this process, the Scientific-
Technical Bases for the Establishment of Green Infrastructure in Galicia [58] provide key
information for configuring local-scale green infrastructure.

At a subregional level, the strategy focuses on multi-municipal areas and identifies
Biosphere Reserves as an appropriate model for implementation, as they already incor-
porate zoning systems and participatory governance mechanisms [48]. In addition, the
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inclusion of neighbouring municipalities with similar environmental and socio-economic
characteristics is proposed in order to ensure a more integrated and effective restoration
and connectivity strategy across Galicia.

4.3. Priority Areas

As part of the Galician Green Infrastructure Strategy, specific Priority Areas for Ecolog-
ical Restoration (PARE) have been identified, focusing on the recovery of degraded habitats
and the mitigation of invasive species. According to the Scientific-Technical Bases [58],
the conservation status of protected species and habitats of Community interest in the
Atlantic biogeographical region is predominantly unfavourable, highlighting the urgency
of restoration measures.

At the regional level, 293 locations have been identified as priority restoration areas,
grouped into three main categories:

1. Coastal areas
2. Fluvial corridors
3. Interior valleys and mountain systems

These areas were selected through scientific studies and public-participation processes
and require detailed intervention plans, including habitat restoration, hydro-ecological
recovery, public-use impact management and control of invasive species.

Within this ecological restoration framework, the Ulló Saltworks (Salinas de Ulló)
have been identified as a Priority Area for Ecological Restoration (PO-031) in the Galician
Green Infrastructure Strategy. This classification entails the implementation of specific
measures for restoring its structure, composition, and ecological functionality. Restoration
interventions must focus on terrestrial habitat recovery, hydro-ecological restoration, public-
use impact control, and invasive species management, ensuring improved ecological
connectivity and the regeneration of degraded natural processes, in accordance with
management instruments and existing sectoral regulations [58].

Table 3 presents the officially designated Priority Areas for Ecological Restoration
(PARE) established within the Galician Green Infrastructure Strategy. Each site is assigned
a restoration code (01–05), which identifies the specific type of ecological intervention
required: 01—Terrestrial habitat restoration, 02—Hydro-ecological restoration, 03—Control
of invasive species, 04—Public-use impact management, and 05—Measures to reinforce
ecological connectivity. These categories guide the design of restoration plans according to
the ecological condition and restoration needs of each area.

Table 3. Priority Areas for Ecological Restoration (PARE) in Galicia.

Ecological Restoration Priority Areas Code 1 2 3 4 5

Tourón Mine OU_015 •
Carballeda de Avia Mine OU_016 •

Pena Corneira Mines OU_017 •
Río Limia OU_018 • • • • •

Pena Trevinca SAC OU_019 •
Rubía Mine OU_020 •

Xagoaza Mine OU_021 •
O Barco Industrial Area OU_022 • • •

San Vicente Mine OU_023 •
Regueiro Teixeira Mine OU_024 •
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Table 3. Cont.

Ecological Restoration Priority Areas Code 1 2 3 4 5

Penouta Mine OU_025 •
Praia do Bao PO_001 • • • •

Punta Carreirón PO_002 • • • •
Praia Area da Secada PO_003 • •

Illote Areoso PO_004 •
Umia Estuary PO_005 • •

Illa da Toxa PO_006 • • • • •
A Lanzada PO_007 • • • •

O Grove PO_008 • • • •
Sanxenxo Coast PO_009 • • • • •
Cabo Udra SAC PO_010 • •
Praia Areabrava PO_011 • •

Costa da Vela SAC PO_012 • • • •
A Ramallosa SAC PO_013 • • • • •

Cabo Silleiro PO_014 • • •
Baixo Miño SAC PO_015 • • • • •
Cortegada Island PO_016 • •
Ons Archipelago PO_017 • • •
Cíes Archipelago PO_018 • • • • •
AG-57 Highway PO_019 • •

Monte Alba PO_020 • • • •
Monte Aloia Natural Park PO_021 • • • • •

Ulla-Deza River System SAC PO_022 • • • • •
Breañas de Xestoso SAC PO_023 • • •

Xunqueira de Alba PO_024 • • • • •
Río Lérez SAC PO_025 • • • •

Gándaras de Budiño SAC PO_026 • • • •
Monte Castrove PO_027 • •
Torres do Oeste PO_028 •
Monte Xiabre PO_029 • • •
Río Verdugo PO_030 • •

Salinas de Ulló PO_031 • •
Serra do Galiñeiro PO_032 • • • • •

Serra da Groba PO_033 • • • • •
Porriño Quarries PO_034 • • •

Salvaterra de Miño Industrial Area PO_035 • • • •
Río Tea PO_036 • •

Río Louro PO_037 • • •
Río Miño 06 PO_038 • •
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Table 3. Cont.

Ecological Restoration Priority Areas Code 1 2 3 4 5

Serra do Suído PO_039 • •
Outeiro da Porca Mine PO_040 •

Meis Mines PO_041 •
Montes de Xinzo Mines PO_042 •

Prado Mine PO_043 •

5. The Legal Framework of the Ulló Saltworks

The Ulló Saltworks complex, including the saltworks, the tide mil and the farm, as
listed in the Catalogue of the Plan Básico Autonómico de Galicia (PBA), is subject to a dual
system of environmental and cultural protection. The PBA, approved by Decree 83/2018,
constitutes the mandatory baseline spatial-planning instrument for the entire territory
of Galicia and establishes uniform territorial criteria, including a binding Catalogue of
Cultural Heritage applicable to all municipal and sectoral planning instruments.

Environmentally, the site lies within the Special Area of Conservation (SAC) “Enseada
de San Simón” (ES1140016), designated under the EU Habitats Directive and formally ap-
proved by Decree 37/2014 of the Xunta de Galicia [60], which also sets out the management
provisions for the Galician Natura 2000 Network. As part of this SAC, the saltworks are
embedded in a protected estuarine landscape composed of intertidal habitats, saltmarsh
communities and significant birdlife, falling under the legal regime of the Galician Nat-
ural Heritage and Biodiversity Act [55]. This framework requires strict conservation of
ecological values, restricts land-use transformations and mandates prior environmental
authorisation for any intervention.

From a cultural-heritage perspective, both the tidal mill and the salt-production
structures are included in the PBA Catalogue of Cultural Heritage. This catalogue operates
within the framework of the Galician Cultural Heritage Act (Law 5/2016) [61], which
establishes binding protection categories to be applied in spatial planning at all scales.
Although the Ulló Saltworks ensemble has not been formally declared a Bien de Interés
Cultural (BIC), its inclusion in the PBA Catalogue confers immediate legal protection [62].
The 2016 Act explicitly recognises traditional hydraulic infrastructures, including tidal
mills, and ethnographic production systems as protected heritage assets, providing a solid
legal basis for safeguarding the site.

6. Revising the Legal Framework of the Ulló Saltworks

The current legal framework governing the Ulló Saltworks reveals a pronounced
imbalance between the breadth of environmental protection and the fragmentation of
cultural-heritage safeguards. As outlined above, the site benefits from robust ecological
protection through its designation as the Natura 2000 Special Area of Conservation “En-
seada de San Simón” [60] and its identification as a Priority Area for Ecological Restoration
(PO-031) within the Galician Green Infrastructure Strategy, which mandates habitat re-
covery, hydro-ecological restoration and connectivity enhancement. In contrast, cultural
protection remains limited to the individual listing of the tide mil (Muíño de Mareas das
Salinas de Ulló), the farm (Granxa) and the saltworks of Ulló (Salinas de Ulló) and associated
structures in the Catalogue of the Plan Básico Autonómico [62], without recognising the
saltworks as a unified industrial ensemble or cultural landscape.

This disjunction contrasts with the conceptual and legal instruments already available
in the Galician Cultural Heritage Act [61], which provides broader protection categories—
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historic ensemble, historic site and cultural landscape—intended to safeguard coherent
territorial systems shaped by sustained interactions between human activity and the
environment. While individual listing may be adequate for discrete monuments, it is
insufficient for a pre-industrial salt landscape whose material, functional and symbolic
values emerge precisely from the interdependence of ponds, embankments, hydraulic
infrastructures, agricultural outbuildings and the estuarine environment. Treating these
components as isolated artefacts dilutes their industrial unity and weakens the basis for
integrated management [63,64].

A comparative analysis of other Spanish saltworks with higher levels of protection
reinforces this conclusion. The Valle Salado de Añana (Álava) has been designated as a Bien
Cultural in the category of Conjunto Monumental—a heritage designation protecting an
integrated architectural or industrial ensemble—and is explicitly recognised as a cultural
landscape in the Inventory of Basque Cultural Heritage [65,66]. This designation covers
both the historic core and associated archaeological zones under a single protection perime-
ter and regulatory framework. Similarly, the Conjunto Las Salinas in Arcos de las Salinas
(Teruel) has been declared a Bien de Interés Cultural in the category of Lugar de Interés
Etnográfico, acknowledging the indivisible character of its hydraulic, architectural and
productive system [67]. The Salinas de Arinaga (Gran Canaria) is likewise protected as a Bien
de Interés Cultural, Spain’s highest heritage-protection category, within a broader coastal
salting complex where geomorphological and climatic conditions are considered inherent
to heritage value [68]. Across these cases, saltworks are not reduced to isolated elements but
are legally framed as unitary industrial landscapes in which heritage, landscape structure
and ecological functions are jointly regulated.

Spanish experience also demonstrates that ensemble-based heritage protection can
coexist with, and indeed be reinforced by, environmental designations. The Ses Salines
d’Eivissa i Formentera Natural Park, for example, is managed as a protected area of ex-
ceptional ecological, landscape, historical and cultural value, where conservation policies
address biodiversity, traditional salt-production infrastructures and associated cultural prac-
tices in an integrated manner [69,70]. This approach is highly relevant to Ulló, where Natura
2000 status provides ecological protection but does not articulate a cultural-landscape strat-
egy capable of guiding active conservation, adaptive reuse and public interpretation.

In the specific case of the Ulló Saltworks, the absence of ensemble or cultural-landscape
designation has at least three critical implications. First, it prevents recognition of the site
as a coherent industrial system, complicating the justification of interventions that must
operate at the scale of the ensemble—such as rehabilitating the entire hydraulic circuit.
Second, it restricts archaeological protection to small perimeters around individually listed
items, despite documentary and cartographic evidence indicating significant subsurface
and intertidal archaeological potential [71]. Third, it fails to address pressing climate-
change risks, including sea-level rise and storm-surge impacts, as highlighted by the 2024
spring tides, which temporarily overtopped the dikes and recreated quasi-natural flooding
conditions [59,72,73].

On this basis, legislative reform for the Ulló Saltworks should prioritise reclassifying
the site from a fragmented set of protected elements to a single protected industrial cultural
landscape as presented in Figure 5. Several lines of action can be proposed:

1. initiating a formal procedure under Lei 5/2016 to declare the Ulló Saltworks a historic
ensemble or cultural landscape, encompassing the full hydraulic system, productive
structures and estuarine context;

2. extending archaeological safeguards to a continuous terrestrial and intertidal reserve
area aligned with documented historical and archaeological potential;
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3. integrating cultural-heritage objectives explicitly into the management instruments of
the SAC “Enseada de San Simón” and the PO-031 ecological-restoration area;

4. incorporating climate-adaptation requirements into binding regulations, including
systematic tidal-impact monitoring, stability assessment of dikes under sea-level-rise
scenarios and the development of reversible protective measures.

Figure 5. Representation of the proposed Integrated Environmental and Cultural Protection Area.

These proposals require no new legal categories; instead, they activate existing instru-
ments in a more coherent and site-specific manner. Transitioning from isolated listings to
a unified industrial cultural landscape would strengthen legal clarity, improve access to
funding and enable more robust participatory governance, while laying the groundwork for
broader discussions on regulatory innovation and landscape-scale heritage governance [74].

Within a broader European context, these challenges are embedded in current debates
on cultural landscapes as living systems, in which heritage conservation, ecological sus-
tainability, and social practices must be addressed in an integrated manner [75]. Recent
research has highlighted the need to move beyond static protection frameworks and to-
wards adaptive and participatory models capable of responding to environmental change
and socio-economic transformations [76]. This perspective reinforces the relevance of
landscape-governance approaches promoted at the European level [77,78].

7. Discussion

The Galician Rias, despite their well-recognised ecological and natural significance,
remain insufficiently acknowledged as distinct cultural landscape assets [79]. This omission
poses fundamental challenges for integrated heritage and environmental management,
particularly in regions such as the Ulló Saltworks, where human intervention and natural
dynamics intersect in complex ways. The lack of formal recognition as a cultural land-
scape limits the application of context-sensitive protective measures and risks reducing
management to a reactive rather than proactive strategy.

One of the most pressing issues concerns the convergence of archaeological sensitivity
and environmental vulnerability, increasingly exacerbated by climate change. Advances
in digital documentation, both subaquatic and terrestrial, have enabled the timely record-
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ing of information from features undergoing accelerated degradation [7]. Nevertheless,
interventions aimed at artificially stabilising the coastline, primarily to safeguard built
heritage and recently developed infrastructure, have, paradoxically, compromised older
archaeological deposits, often in a fragile state [80]. This tension underscores a central
paradox of heritage management in the region: the necessity of reconciling short-term
preservation imperatives with the long-term conservation of irreplaceable historical and
pre-industrial elements.

The regulatory framework further complicates this scenario. Instruments such as
the Natura 2000 network, transposed into regional legislation, presuppose the existence
of assets that fall under comparable categories across Europe. Yet, the mechanisms for
safeguarding these assets vary substantially, depending on location and the administrative
context [81]. Consequently, sites like the Ulló Saltworks are subject to legal inconsistencies
that hinder the development of integrated and coherent management strategies.

Several interrelated constraints shape both the characterisation of the Ulló Saltworks
and the effectiveness of the current regulatory framework. The site constitutes a highly het-
erogeneous landscape, where natural systems, historical infrastructures and pre-industrial
productive elements coexist within tightly interwoven terrestrial, intertidal and subaquatic
environments. This complexity complicates the definition of coherent spatial boundaries
for research, protection and management, while accelerated environmental dynamics are
progressively altering coastal morphology (Figure 4), ecological functioning and long-
established landscape structures. At the same time, ongoing transformations in traditional
agricultural systems, linked to soil salinisation and rising temperatures, are reshaping both
land use and the ecological and cultural continuity of the area.

These spatial and environmental challenges are compounded by institutional and
regulatory constraints. Fragmented property regimes, embedded in Galicia’s cadastral
system, hinder coordinated management and long-term stewardship, while existing her-
itage protection instruments tend to apply uniform categories to structurally diverse assets,
reducing their capacity to address site-specific vulnerabilities. Moreover, insufficient coor-
dination between heritage legislation, territorial planning tools and sectoral environmental
policies limits the development of integrated conservation strategies. Together, these factors
undermine proactive landscape governance and constrain the implementation of adaptive
approaches capable of responding to the combined pressures of environmental change and
cultural-heritage preservation.

While the present study does not claim to resolve these complex challenges fully, it
systematically identifies critical gaps and inconsistencies in the regulatory and environ-
mental frameworks affecting the Ulló saltworks. By highlighting these issues, it provides a
foundation for context-sensitive management strategies that reconcile ecological, historical,
and cultural imperatives [8]. Ultimately, the case of the Ulló Saltworks underscores the
need for adaptive frameworks that are both legally coherent and ecologically informed,
capable of supporting the sustainable evolution of culturally significant coastal landscapes
in Galicia and, by extension, the wider Mediterranean region. Nevertheless, several limita-
tions of the present study must be acknowledged. The analysis is based on a single case
study, which limits the direct transferability of the results to other contexts. In addition,
the legal and spatial assessment is not supported by detailed economic evaluations or
quantitative modelling of future climate-change scenarios, which would be necessary to
assess long-term management feasibility. Furthermore, while institutional and regula-
tory dimensions are examined in depth, social dynamics and stakeholder perspectives
are only indirectly addressed. Future research should therefore integrate socio-economic
analyses, participatory approaches and predictive environmental modelling to strengthen
landscape-scale governance frameworks for coastal cultural heritage.
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8. Conclusions

This paper contributes to debates on coastal cultural landscape protection by demon-
strating the limitations of fragmented legal frameworks when applied to complex pre-
industrial systems. It integrates historical geography, coastal ecology, heritage cartography
and heritage legislation, highlighting the structural disconnect between environmental
protection instruments, such as Natura 2000, and cultural-heritage safeguarding. The
study proposes a conceptual framework that recognises industrial cultural landscapes as
functional territorial units aligned with European landscape-scale governance approaches.

The research emphasises the value of dynamic digital cartography based on multi-
temporal geospatial data and interactive visualisation, which improves the interpretation
of landscape change and its implications for heritage management. By combining historical
sources with digital surveys, this approach supports more robust ecological and cultural
assessments and facilitates adaptive management. The paper advances legally feasible
measures through the coordinated use of existing instruments, offering a transferable
model for the reclassification of historic saltworks and similar coastal systems.

However, as stated in the previous chapter, future research should expand comparative
analyses, integrate hydro-sedimentary modelling and predictive cartography, and further
examine multi-level governance, participation and fiscal tools for coastal cultural landscapes.

Natura 2000 is one of the legal protection instruments that has most significantly en-
hanced public awareness of the vulnerability of environmentally sensitive territories in the
Iberian Peninsula, particularly coastal habitats and their associated river basins. However,
its translation into regional legislation often proves limited, given the heterogeneity of the
natural and cultural assets involved and the need to reconcile multiple territorial interests.

The Ulló Saltworks exemplify this complexity. The site, characterised by substantial
archaeological potential and a distinctive pre-industrial technological heritage, reflects
the asymmetric and discontinuous patterns of development typical of rural Galicia [1],
where public infrastructural modernisation was both late and, at times, oversized [82].
In this context, the current regulatory categorisation, although designed to safeguard
environmental values, may inadvertently constrain active management approaches and,
consequently, accelerate the degradation of its cultural heritage.

At present, in terms of legal heritage protection, the Ulló Saltworks, or more specifically
the part of the estuary in which they are located, is subject to the same regulatory framework
as the historic centre of any town in the region or a religious built complex, regardless of
their state of conservation.

The natural and urban specificity of the Rías Baixas demands a sensitive approach
based on the integrated articulation of their occupation, exploitation and protection, as a
number of authors have recently proposed [80]. The revision of the existing legal frame-
work, in a progressive and structured manner, without compromising the general appli-
cability of the underlying principles to analogous cultural assets, emerges as one of the
most urgent challenges [83]. The rapid pace of social change and the technical imple-
mentation processes, highly dependent on political decision-making, have favoured a
significant mismatch between inevitable landscape transformations and their regulatory
mechanisms [25].

The results of this research shows that the Legislative reform for the Ulló Saltworks
should prioritise their reclassification as a single protected industrial cultural landscape.
Proposed actions include formal designation as a historic ensemble, the extension of
continuous archaeological safeguards, and the explicit integration of heritage values into
existing environmental management instruments. Climate-adaptation requirements, such
as tidal monitoring and dike stability assessments, should also be incorporated. Without
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creating new legal frameworks, this approach enhances regulatory coherence, access to
funding, and participatory governance.

The context of coastal heritage in the Rias (Iberian coastal lagoons), interweaving
environmental valorisation with the built environment, and historical with pre-industrial
heritage, constitutes an exceptional testing ground for a critical redefinition of landscape
protection in Europe, as well as a means of supporting territorial evolution more attuned
to its cultural identity [84].
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