

  sustainability-16-05848




sustainability-16-05848







Sustainability 2024, 16(14), 5848; doi:10.3390/su16145848




Article



Heritage Resilience and Identity: Lesson from Trabocchi Coast about Climate Change Adaptation Strategies



Luisa Irazú López Campos 1,*, Fernanda Prestileo 2, Eleonora Maria Stella 3, Alessandra Mascitelli 3,4, Eleonora Aruffo 4, Piero Chiacchiaretta 4, Piero Di Carlo 4 and Stefano Dietrich 2





1



CONAHCYT—Consejo Nacional de Humanidades, Ciencias y Tecnologías, Av. Insurgentes Sur 1582, 03940 Mexico City, Mexico






2



CNR-ISAC—National Research Council–Institute of Atmospheric Sciences and Climate, Via del Fosso del Cavaliere 100, 00133 Rome, Italy






3



CNR-ISPC—National Research Council–Institute of Heritage Science, Area della Ricerca di Roma 1, Via Salaria km 29.300, 00010 Montelibretti, Italy






4



Center for Advanced Studies and Technology (CAST), Department of Advanced Technologies in Medicine and Dentistry (DTM&O), University “G. d’Annunzio” of Chieti-Pescara, Via dei Vestini 31, 66100 Chieti, Italy









*



Correspondence: irazu13@yahoo.com







Citation: López Campos, L.I.; Prestileo, F.; Stella, E.M.; Mascitelli, A.; Aruffo, E.; Chiacchiaretta, P.; Di Carlo, P.; Dietrich, S. Heritage Resilience and Identity: Lesson from Trabocchi Coast about Climate Change Adaptation Strategies. Sustainability 2024, 16, 5848. https://doi.org/10.3390/su16145848



Academic Editors: Konstantinos S. Ioannou, Evangelia Karasmanaki and Georgios Tsantopoulos



Received: 4 June 2024 / Revised: 30 June 2024 / Accepted: 2 July 2024 / Published: 9 July 2024



Abstract


Climate change and land use are major drivers of environmental and socioeconomic transformations in landscapes and in coastal areas. The objective of this study was to present an interdisciplinary and participatory research methodology for analysing the evolutionary process of a coastal case study, the Trabocchi Coast in the Abruzzo Region (Italy), from multiple perspectives, including climate change, technological history, conservation protocols, and social function. The goal was to assess the resilience of these coastal structures, i.e., their ability to cope and adapt to changes while maintaining their identity and recognition. The adopted approach combined qualitative and quantitative data from the meteorological analyses, literature review, and field investigations involving a participatory workshop, from which a significant portion of the analysed results presented here emerged. The results indicate that the Trabocchi Coast has undergone significant changes in recent decades, posing a serious threat to cultural heritage due to climate change (sea-level rise, coastal erosion, storms, flooding and salinisation), changes in use and mass tourism. However, these changes have also presented challenges and opportunities for coastal development, stimulating diverse resilient responses from local communities, ranging from resistance to innovation. The paper discusses the factors that may make the Trabocchi Coast a model of resilience considering these changes. This is supported by the role of local institutions as guarantors of the cultural heritage value of the trabocchi in that specific landscape context, as evidenced by the approval of the “Costa dei Trabocchi Special Territorial Project” by the Abruzzo Region in 2023.
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1. Introduction


The Italian coast of the Adriatic Sea is characterised by the presence of “trabocchi,” ancient wooden “fishing machines” [1,2], which are relevant examples of the vernacular architecture in this coastal area.



This study focuses on a particular region, characterised by considerable environmental, historical, and cultural value, marked by significant open debates on different hot topics, and marred by the presence of landslide phenomena across the territory.



The evidence emerging from the mapping, analysis, and research phases has revealed how the course of events has defined the evolutionary developments that are sometimes notable and sometimes less invasive but, in any case, nonetheless incisive in defining the territorial physiognomy. Therefore, it seems clear how the participatory phase serves as the glue between the analytical phase and the practical feedback, enabling motivation, justification, and understanding of the dynamics at work.



The stretch of coastline in the Abruzzo Region, from the municipality of Ortona to Vasto, in the province of Chieti, is known as the Trabocchi Coast, with 31 still standing today [2], serving as symbols of regional local identity and heritage (Figure 1).



Most trabocchi are privately owned, and only a third are subject to the constraints established by current national and regional protection laws [3] (p. 4). It is within the context of this coast and this specific vernacular architecture that our research is focused and must be framed in the dynamic context of what is happening in the Mediterranean basin.



The effect of climate change, for which the temperature appears to be a clear indicator, on heritage can be easily identified by the analysis of extreme weather-related consequences. The significant increase in extreme climate events, their intensity, and the related effects on the landscape and cultural heritage has been an emerging theme in the existing literature [3,4,5,6].



Specifically, regarding the Abruzzo Coast, it was observed that being affected for most of the year by the clear contrast between the tropical air masses and those of polar origin allows for the transit of unstable weather [3,7]. Studies have shown that the main cause of the risk of coastal erosion is storm surges. Their potential increase in the Adriatic Sea must be seen in relation to the increase in wind speed; in particular, it was tested how future storm events can be generated by increasing the wind intensity of the meteorological model [8].



In a previous study, the authors analysed the case of the Trabocco Turchino [3], recognised by the population as an identity element of the Abruzzo coastal area. This trabocco, which collapsed due to a strong sea storm in July 2014 and previously in 2003, has since undergone the recovery interventions and been destinated to a new function for cultural and tourist purposes [1,3,9,10].



The historical analysis of the trabocchi serves as a valid case study for understanding the institutional process of recognising cultural heritage and the social motivations behind it. This understanding underscores the need for conservation and the importance of studying the causes that challenge it, such as climate change and, as in this specific case, the resulting extreme weather events that increasingly affect the Adriatic Coast. Conservation strategies aimed at transmitting our cultural heritage to future generations must consider the value that the property has for its population and the function it serves. Such recognition and function in the present will enable it to survive the passage of time and be projected into the future. Hence, there is the need to monitor changes in the environment and plan concrete actions aimed at the conservation of cultural heritage by adapting it to these environmental stresses in order to make it resilient [3].



In this study, after the literature review on the historical, socio-economic, and conservative aspects in Section 3, we provide a climatic characterisation of the Abruzzo Region in Section 4, specifically for the province of Chieti, focusing on temperature trends that highlight ongoing changes and their likely consequences in terms of extreme events. This analysis scientifically supports the population’s perception of climate change, as evident from the participatory workshop conducted with citizens in San Vito Chietino discussed in Section 5 and Section 6, and further commented on in Section 7 prior to reaching the conclusion in Section 8.




2. Research Aim and Methodology


The main objective of this study was to present a methodological approach for analysing the Trabocchi Coast from various research angles, especially in light of the challenges presented by climate change, land use changes, and resilience capacity. We explored the significant historical, climatological, and social factors of the region to assess how climate change, resilience, and land use alterations have impacted the preservation of its cultural heritage. The research aimed to address the following key questions:



	-

	
How has the Trabocchi Coast changed over time in response to environmental factors and climate change?




	-

	
What are the current and future threats and opportunities for the conservation of trabocchi in relation to social and economic factors?




	-

	
How do local communities perceive and value the Trabocchi Coast and its heritage?




	-

	
In what ways can trabocchi serve as a model of resilience for other cultural assets?







To address these questions, we proposed an interdisciplinary and participatory research methodology [11] that involved researchers from different disciplines and actors from different sectors. The research team was composed of experts in meteoclimatology, communication, history of art, conservation science, cultural history, cultural mediation, and environmental sciences, who collaborated to collect and analyse data from diverse sources and perspectives.



The strategy and group work method involved contributions from various disciplines and specialties. The collaborative effort aimed to generate a proposal for addressing the impact of climate change on heritage elements, specifically focusing on trabocchi but remaining potentially applicable to any other cultural asset. The objective was to provide guidelines that could benefit decision-makers, local authorities, and the broader public.



By enhancing the understanding of heritage issues, the aim was to assist these stakeholders to make more informed and up-to-date decisions, including specific intervention proposals for conservation efforts. The research group’s working methodology intended to offer a precise, comprehensive, and detailed perspective, achieved through the multidisciplinary composition of its members and, importantly, by considering the perspectives of various involved actors/actants [11]. This inclusive approach allowed for the analysis of a broader range of valuable elements, including social perception.



The proposed research methodology was grounded on the following principles:



	-

	
Interdisciplinarity: The research integrated the knowledge, expertise, and methodologies of diverse researchers from different disciplines. This approach aimed to offer a comprehensive and holistic understanding of the focal issue, in this instance, the Trabocchi Coast and its dynamics. The research team collaborated collectively to delineate the case study, set research objectives, design the research plan, determine data collection and analysis methods, and identify effective means of disseminating the results.




	-

	
Participatory Methodology: The research engaged different actors in the co-production of knowledge and information gathering, and in the elaboration and definition of key points related to cultural and social policy. This approach aimed to enhance the relevance, timeliness, and validity of the obtained results [12]. Stakeholders were involved from the beginning, consulted, and actively invited to participate through the implementation of a horizontal participatory workshop, a crucial component of the research process. They contributed essential elements, including identifying strategic lines, formulating research questions, and validating and assessing the research findings. In terms of transparency and ethics in data handling, participants were promptly informed of the workshop’s objectives and had agreed that the information provided by them would be used by the research group for analysis and to enrich the research results that underlie this publication. Likewise, they agreed to the use of photographic images being taken during the group activities for the purpose of disseminating the work accomplished.




	-

	
Horizontal Approach: In addressing any issue, it was recognised that all the involved actors held equal importance, contributing key elements for a comprehensive understanding of the case study. While not everyone is the same or establishes identical dynamics or connections, everyone holds equal value when delving into any issue in depth. The horizontal approach was fundamental in this research proposal, acknowledging that each actor is essential [13].







The expected benefits of this research concerning trabocchi as heritage elements include:



	-

	
Generating a detailed and comprehensive understanding of the Trabocchi Coast and its resilience, considering the complexity and diversity of environmental, historical, cultural, touristic, social, and economic factors.




	-

	
Fostering, facilitating, and promoting dialogue and collaboration among researchers and actors involved, enriching reflection and knowledge generation, valuable for identifying objectives and proposing concrete solutions for the Trabocchi Coast.




	-

	
Enabling the research group to understand the perception of various actors involved in the trabocchi issue regarding the meaning of heritage. It is crucial to comprehend the heritage value attributed to trabocchi, its evolution, and how it has been affected or modified over time.




	-

	
Providing stakeholders with a comprehensive perspective on the issue, empowering them to participate in an informed and responsible manner in decision-making and propose concrete actions for the conservation and sustainable development of the Trabocchi Coast.








3. The Abruzzo Trabocchi: Fishing Machines between Tradition, Oblivion, Rehabilitation, and Reuse


3.1. Literature Review


In recent years, an increase in the extensive scientific literature on the topic of the Trabocchi Coast has proliferated in parallel with the enormous increase in tourism and media attention.



This section delves into the region’s historical background, providing a basis to understand its current heritage landscape. Looking back on the recent history of this characteristic vernacular cultural heritage, up until the 1970s, maintenance work on these fishing machines was carried out by the fishermen themselves who worked there, without altering the system’s organisation. The railway, built in 1863-1864, which ran along the coast from Ortona to Vasto, was integrated into the natural and agricultural landscape and preserved this portion of the coast from building development. This 26 km coastline is at high hydrogeological risk due to its particularly vulnerable cliffs [3,14].



The sudden socio-economic growth has caused negative effects in this area. The choice of technologies and building materials foreign to the local culture, the progressive shift away from traditional knowledge and technologies, and the rise in mass tourism did not take into account the environmental consequences for this fragile area.



During this period (the 1970s and 1980s) of rapid growth and transformation, which saw people looking for more lucrative jobs, the trabocchi were mostly abandoned. However, it should be underlined that this phenomenon of under-utilisation began at the end of the Second World War [15] (p. 334).



Since the early 1990s, the interest of the institutions responsible for the full protection of these traditional fishing machines has grown [3] (pp. 3–4). Starting from 1994, specific regional laws have proposed measures for the recovery and enhancement of this so-called “spontaneous architecture”, as representative instances of the construction practice of the genius loci [1] (pp. 246–247). These laws have initiated funding supported by the creation of a specific guide for the restoration and maintenance of these fishing machines. The topic regarding the construction of new trabocchi with adequate technologies and materials has also been addressed [9].



The decommissioning of the railway (Figure 2), which occurred in 2005 [14] (pp. 323–335), triggered a broad debate on the future of the coast and led, at the same time, to the rediscovery of the trabocchi. In this perspective, the “Theatine Coast Park” (“Theatine” means the stretch of coastline in the province of Chieti), promoted since 1997, was established to protect the areas of the coast freed from the railway.



From a legislative and planning perspective, an approach aimed at achieving integrated conservation has been outlined, based on the principles established by the “Amsterdam Declaration” [16]. This is in order to protect the entire landscape context of the Trabocchi Coast and prevent the improper use of the territory from erasing its cultural identity in favour of a standardised landscape, indifferent to coastal problems and environmental vulnerability.



Tourism impacts both, physical development and image, and could play a significant role in causing strong anthropic pressure [1]. This stretch of coast is, in some places, still free from tourist interventions but threatened—now that it is no longer protected by the presence of railway—by the pressure of a new real estate expansion which, in part, has already begun.



From the study and rediscovery of the trabocchi, the knowledge useful for activating adequate actions to achieve sustainable use of coastal environmental resources has continued to be developed, such as defining guidelines for the creation of sustainable bathing facilities [14] (pp. 30–33). The need to respond quickly to growing tourist demand has led to the defining of a new eco-systemic approach, falling within the new scope of “environmental planning”. In this context, climate change is closely linked to the concept of resilience which is configured as the type of attitude to adopt [14] (pp. 13–16).



In January 2023, the Department of Territory and Environment of the Abruzzo Region adopted the Special Territorial Project (STP) of the Trabocchi Coast entitled “Enhancement and Requalification of the Theatine Coast”. The project, which is configured as a complex project of a wide area, is in response to the priority objective of enhancing the coastal area of the Theatine Coast to guarantee the quality of its development and its territorial transformations, while respecting the environmental, historical, and landscape values present [10]. The STP includes the southern part of the Abruzzo Coast, which is scarcely urbanised and partly intact, from the municipalities between Ortona and Vasto.



In accordance with the design vision indicated by Forlani [14], the purpose is to achieve a new idea of territory that takes both the protection of the environment and its strong tourist vocation into account, promoting a form of experiential tourism (slow crossing of the landscape). The STP intends to structure a widespread tourist system of excellence that finds its self-generating strength in the protection and safeguarding of local identities and authenticity (environmental, landscape, historical, architectural, and artistic).



Among the numerous objectives mentioned, the STP is aimed at facilitating interventions around the “Green Corridor of the Province of Chieti” [17], starting from the use and enjoyability of the same infrastructure together with the recovery and unitary repurposing of disused railway stations. In fact, the Green Corridor consists of all the disused railway areas of the coastal line between Ortona and Vasto Marina acquired by the Province of Chieti together with the former railway stations. It also includes the “Green Road of the Province of Chieti”, a cycling and walking route as non-motorised slow infrastructure is irreplaceable for the enhancement of the environmental resources of the coastal area and for the valorisation of public and private property, as well as for a new way of enjoying the coast [10].



The STP also provides for active conservation to maintain the constituent values and morphologies of the territory, also taking into account the architectural typologies, as well as the techniques and traditional building materials. Among the various actions planned, there is also the promotion of environmental recovery activities aimed, in particular, at maintaining the safety of areas characterised by potential geological and hydrogeological hazards, as well as the enhancement of the environmental ecosystem and of the connotative features of the coastal landscape.



The intervention criteria and guidelines of the STP must be consistent with the indications deriving from the Guidelines and the Climate Profile of the Climate Change Adaptation Plan of the Abruzzo Region (PACC) and from the Analysis of the possible costs of Climate Change. This analysis must consider different risk scenarios of sea level rise (SLR) or increased flood risk and on the estimate of the monetary value of the areas exposed to a possible risk of soil loss in the scenarios considered in the study (APAT and CMCC) [10,18].




3.2. Recovering Trabocchi: Some Considerations


Regarding the conservation of this type of artefacts, some problematic aspects have been highlighted which reveal the complexity of the issue, since it involves a theoretical and planning reflection pertinent to the sphere of both intangible and tangible cultural heritage. The dual nature of these artefacts must be considered, as these are structures suspended between land and sea, destined not to last over time [2], and which have undergone periodic renovations and replacements starting from the 19th century, even if they are attested in the 17th century [19]. Currently the trabocchi in Abruzzo, which have remained intact to our days, were built over a period time ranging from the 1880s to 1930s [20] (pp. 38–49). According to Serafini, “Being machines used traditionally for fishing, and therefore as productive buildings to all effects, trabocchi may be considered a particular articulation of what is termed ‘industrial archaeology’” [2] (p. 658). These structures, which appear fragile in appearance, are structures constituted of very specific elements that make up the system, including the gangway, fishing plate, stabilising grid, fishing device, and functional equipment (Figure 3 and Figure 4). The evolutionary process characterising these artefacts took place as a function of changes due to the transfer of technology (first and foremost, the construction of the railway) and to changes due to the change in use, fundamentally, but not exclusively, from fishing to the catering service of the seaside tourism system. In the first case, mutations mainly concerned the technical, constructive apparatus, in the second case, they concerned the morphological dimensional system for reasons related to the possible extended use and therefore to the necessary safety [9].



It follows that, concerning these artefacts, we cannot analyse their codified conservation history according to the criteria of philological restoration, which is intended as a complex of investigations and actions that aim to bring the artifact back to its original form, freeing it from subsequent additions or alterations. In this case, traditional knowledge and construction techniques have come into play which, as emerged from the literature [15] (pp. 328–337), have been passed down orally based on the function of the trabocchi (fishing), on the adaptability of the materials with respect to the landscape context and, lastly, on the structure which had to adapt to the conformation of the coast (sandy or rocky) [2] (p. 650). The use of tradition and the recovery of ancient knowledge are profoundly immaterial aspects that must be documented. To this end, the STP project promotes the recovery, maintenance, and valorisation of the trabocchi, guaranteeing the appropriateness of these management actions over time, and avoiding their historical, cultural, and landscape debasement [10]. It has been established that the trabocchi must be recovered by means of the techniques appropriate to their restoration and renovation. The trabocchi can also be reconstructed where ancient pre-existences can be found and contribute to the equipment of the coastal selvedge, with uses related to small-scale fishing and educational activities aimed at the knowledge of the marine environment, as below explained.



Indeed, the trabocchi, as identity elements, must be preserved and maintained in their typological, constructive structure. Therefore, the constituent materials, the composition and volumes must remain unchanged and consistent with the original image of the artefacts. Projects supported by joint actions between the municipalities of the Trabocchi Coast, the Province of Chieti, the “Soprintendenza Archeologica Belle Arti e Paesaggio” (Superintendency of Archaeology, Fine Arts, and Landscape), and Abruzzo Region in continuity with the good practices initiated over time for the same purposes of urban and territorial regeneration of the territory of reference must be carried out and implemented. This is the case of the reconstruction of the Trabocco Turchino (Figure 5), which is the only one of public property, destroyed in 2003 and in 2014 by two different sea storms [1,3,9,10], which has since been used by local associations for cultural and social purposes.



Following this exploration of the historical context that shaped the region, we will now examine how climatic conditions have impacted its evolution and development, and the preservation of its cultural heritage elements over time.





4. Meteorological–Climatic Characterisation of Abruzzo Region


The climate of the Trabocchi Coast significantly affects its environmental and cultural heritage. Analysing climatic patterns and their historical effects is key to evaluating the future resilience of the region’s cultural heritage. In reference to the dual emergency situation experienced by Trabocco Turchino [1,3,9,10], the transition to the research segment analysing the climatic conditions in the region is now undertaken. This exploration aims to elucidate the factors contributing to the area’s susceptibility to risks arising from climate change.



In this context, the need to understand the coast characteristics in order to comprehend the weather-related phenomena features and be able to impact the stability and the conservation of the studied area becomes clear. In the analysis of the stability conditions of the slopes connecting directly with the line of coast of the Adriatic Sea [21,22,23], in the stretch between Pesaro and Vasto, there is a cliff for large stretches raised up to approximately 200 m above sea level. Landslides, often large, are already known and described starting from the 19th century [24], have involved the area periodically and on several occasions. From Torre Mucchia to Punta Penna, near the port of Vasto, the coast is high with the presence of short pebble and sandy beaches in the large inlets which the crag appears to be structured. Only at the mouth of the Sangro river the continuity of the high coast is interrupted by a wide sandy coast. South of Punta Penna, up to beyond the port of Termoli, there is a succession of cliff sections and sandy beach sections. The Adriatic coastal strip and its immediate hinterland are characterised by outcrops of Quaternary formations of coastal and deltaic facies, covering the marine silty clays of the Plio–Pleistocene age. The coast is currently subject to intense erosive activity due to the lack of sediments carried by rivers (along which there has been a strong increase in activity in recent years mining) and from the sea (where many cliffs are now protected with shore walls or breakwaters). A comparative analysis of the historical, geometric and dynamic data of some coastal landslides in the Adriatic regions allows us to recognise some substantial similarities and hypothesise the existence of a common failure mechanism. The mechanism is very simple—the collapsed material apparently advances the front beach; however, this local growth of the coast is short-lived, as the materials’ landslides are easily mobilised by wave motion and redistributed along the coast. Unique evidence of the landslide event is given by the larger boulders remaining in the lower areas of backdrops [25,26].



Starting from this basis, the aim of this section was to describe the climate change in the Abruzzo Region and its influence on the whole Trabocchi Coast, a 26 km stretch of the Adriatic Coast characterised by these ancient wooden fishing machines. We analysed the temperature trends since 1930, using the data measured by the network of the former Regional Hydrographic Institute and currently managed by the Functional Centre of the Abruzzo Region. We also used the ERA5 dataset [27,28], a global reanalysis of atmospheric, land, and ocean observations, to compare our results on a larger spatial and temporal scale. We found that the temperature increased coherently with what happened in the northern hemisphere, and that the increase was more pronounced in spring and summer, especially in the most recent period (1980–2015). We also found that some areas have local microclimates that induce variations in temperature above the regional average. These results, combined with an analysis of wind gust and convective precipitation patterns, painted a clear picture of the environmental stresses to which the area is exposed, and showed significant evidence of impact on the territory.



4.1. Data and Methods


We used the historical temperature series measured by the network of the former Regional Hydrographic Institute and currently managed by the Functional Centre of the Abruzzo Region. The network consists of 22 stations with the most complete data record since 1930, as many stations were recently activated while others were decommissioned over the years. The stations are located at different altitudes and covermost of the regional territory. The data include the maximum, minimum, and daily mean temperatures.



Before using the historical temperature series, we performed a data homogenisation and quality control process to consider any variations in the data attributable to external factors, such as movement of the station, change of measurement system and human error [7]. We also compared our data with those of the nearby stations and with the ERA5 dataset to ensure consistency and reliability.



The ERA5 dataset is a global reanalysis of atmospheric, land and ocean observations, produced by the European Centre for Medium-Range Weather Forecasts (ECMWF). It provides hourly data on many variables, such as temperature, precipitation, wind, humidity, pressure, and radiation, at a spatial resolution of about 31 km. The ERA5 dataset covers the period from 1940 to the present and is updated monthly. We used the ERA5 dataset to compare our results on a larger spatial and temporal scale, and to validate our data and methods.



We analysed the temperature trends for each station and for the regional average, considering maximum, minimum, and daily mean temperatures. We also performed seasonal analyses, dividing the year into four seasons as follows: winter (December–January–February), spring (March–April–May), summer (June–July–August), and autumn (September–October–November). We calculated the trends by linear regression model (least-squares best-fit) in different temporal intervals (1930–1979, 1950–2015, 1980–2015) to find the slopes as function of the period.




4.2. Results and Discussion


The analysis of the temperature trends in the Abruzzo Region shows a clear and consistent increase in all stations, seasons, and time intervals, in line with the global and regional warming observed in the northern hemisphere. The increase is more marked in the most recent period (1980–2015), and in spring and summer.



The annual regional mean temperatures, considering the average on the observation stations available in the Abruzzo Region, show an increase in the daily mean temperature, maximum and minimum, with a greater rate starting from 1980. The daily mean temperature shows an increasing trend in the period of 1930–1979, equal to 0.13 °C every 10 years, while considering the period of 1950–2015, the increase is equal to 0.42 °C per decade, an increase which becomes even more pronounced (0.60 °C per decade) considering the period of 1980–2015. While there is a positive trend at the regional level in terms of the time span (1980–2015), there are areas, such as Chieti (Figure 6) and Pescara, where local microclimates induce variations in positive rates of temperature increase above the regional average. Moreover, considering the period of 1950–2015, Lanciano (about 10 km from the coast) shows a significantly higher increase trend (0.44°/decade) than the regional average.



Considering the maximum temperatures, averaged over all the measuring stations available in Abruzzo, in the period of 1930–1979, the change is slight and equal to 0.10 °C per decade; whereas in the period 1950–2015 the temperature increase is equal to 0.63 °C per decade (0.21 °C greater than the increase in mean daily temperature compared to the same period); with Pescara and Lanciano showing a trend of 0.65°/decade and 0.64°/decade respectively. Moreover, in the time interval of 1980–2015, the increase is equal to 0.78 °C per decade, therefore 0.18 °C higher than the increase in the mean daily temperature in the same period. Locally, Pescara showed much higher variation (0.92 °C/decade).



The minimum temperatures, averaged over all the measuring stations available in Abruzzo, show in the period of 1930–1979, a change equal to 0.18 °C per decade; in the period of 1950–2015, the temperature increase is 0.22 °C per decade, and in the time interval of 1980–2015, the increase is equal to 0.42 °C per decade. Locally, Chieti shows higher variation with 0.24 °C/decade and 0.47 °C/decade for the periods of 1950–2015 and 1980–2015, respectively.



Seasonal analyses, always considering the daily mean temperature and the average over all the Abruzzo measuring stations, show that the temperature increase over the period 1950–2015 is more marked in spring and summer with a rate of 0.46 °C per decade, while in autumn and winter a variation between 0.39 °C and 0.37 °C per decade is observed. On the contrary, in the most recent time interval (1980–2015), there is no clear distinction between spring–summer and autumn–winter; however, more marked differences are observed in the individual seasons as follows: in spring, there is the greatest increase (0.75 °C per decade), while in autumn, there is the smallest (0.42 °C per decade). Finally, in summer and winter, the increase is 0.69 and 0.51 °C per decade, respectively.



The comparison of our results with the ERA5 dataset shows good agreement and consistency, both in terms of magnitude and direction of the trends. The ERA5 dataset also allows us to extend our analysis to a larger spatial and temporal scale and to see how the temperature trends in the Abruzzo Region are related to the global and regional climate change. We find that the temperature trends in the Abruzzo Region are similar to those observed in the Mediterranean basin and in Southern Europe, which are among the most vulnerable and exposed areas to the climate change impacts [7].



The results, combined with an analysis of wind gust and convective precipitation patterns [3] (p. 6), paint a clear picture of the environmental stresses to which the area is exposed, showing significant evidence of impact on the territory [3,29].





5. The Importance of the Social Factor in Heritage Conservation: A Proposal for Addressing It


5.1. The Institutional Recognition of the Role of the Local Community in Heritage Conservation


Having conducted an extensive multi-temporal examination of the historical and climatological dimensions of the Trabocchi Coast in the Abruzzo Region, we now complement our approach by focusing on the social factor—the populace and its role in the perception, appreciation, and preservation of local heritage. Beyond the environmental, scenic, historical, and monumental assets spanning the entire Trabocchi Coast, the Special Territorial Project 2023 (STP) [10] regards the inhabitants as the genuine wealth of the region. They represent intrinsic components of authentic and identity-shaping local communities, highlighting the intimate connection between residents and the territory. For this research, as well as for the proposal of the STP 2023, considering the social aspect is one of the main pillars of our approach. If we do not consider the population as a fundamental actor in heritage conservation, the work becomes somewhat senseless. The current significance of heritage conservation lies in acknowledging the importance and use that heritage elements can and should have [3], especially in improving the quality of life for those who use and enjoy them, by serving as reinforcing elements of their identity and self-esteem, and as a tool for better self-assessment as individuals and as a collective. Despite appearing logical and almost intuitive, recognition of the role of citizens in heritage matters has not always been present or valued, even by organisations such as UNESCO, a recognised advocate for heritage-related concerns.



An example of this is that, in 2002, on the 30th anniversary of the UNESCO Convention Concerning the Protection of the World Cultural and Natural Heritage, this institution, through the Budapest Declaration, established as key strategic objectives for heritage “the 4 Cs” [30], Credibility, Conservation, Capacity Building, and Communication. It was not until three years later, in the 2007 World Heritage Committee, that a fifth “C” was added, Community [31], recognising the vital involvement of the local community in safeguarding and protecting its heritage, 33 years after the Convention’s origin. Therefore, our proposal includes considering the population as one of the relevant actors in institutional decision-making, so that, drawing from their experience as users of assets considered heritage, we enrich the experts’ perspective, making it a fundamental complementary element when designing and implementing regulatory strategies, such as the STP.




5.2. A Participatory Horizontal Tool That Acts as a Social Thermometer for Local Heritage Perception


Following the institutional recognition of the significant role of the local population in heritage matters, the challenge became how to address this citizen-driven work. Our focus is on implementing strategies that include them, take them into account, consider their input and, above all, allow them to have influence in the decision-making process. This is where a crucial aspect of our research proposal lies, in the design of a participatory tool used to acquire knowledge, collect data, and gather opinions from local actors involved. Thus, the conceptualisation, design, organisation, execution, and analysis of a horizontal participatory workshop [32] conducted in November 2023 in San Vito Chietino, one of the municipalities of the Trabocchi coastline. The objective of this tool was to engage the local community in a dialogue about their perception of the past, present, and future of the Trabocchi Coast (Figure 7). This encompassed their understanding of the concept of heritage, the elements they consider as part of their heritage, and the challenges and opportunities they identify in the region.



Thirty participants voluntarily attended the workshop, having been directly invited by the Municipality of San Vito Chietino, which provided us with a working space in its facilities, and by residents who helped spread the word about the activity. Participants came from various locations in the Abruzzo Region and other parts of Italy. They represented diverse groups, including local authorities, cultural associations, environmental groups, and citizens of all ages, ranging from a 5-year-old child to families, seniors, young people, couples, and individuals attending alone. Each attendee actively participated at some point during the workshop, fostering a sense that their voice was equally relevant, useful, and important throughout.



In methodological terms, it is important to mention that the workshop was conducted through an open call. This was announced by the municipality and through direct, word-of-mouth invitations among friends and acquaintances. Citizens of all ages, including children and young people living on the Abruzzese coast, were invited to share their reflections with other citizens about the cultural elements they considered most relevant in their environment and their perceptions of how these elements should be used and preserved. There was no pre-selection of participants or formal registration. The workshop engaged with the group that formed at the time. Attending to the group that formed, regardless of its composition, was part of the horizontal methodological strategy employed, where each participant’s contributions, opinions, reflections, and proposals were considered equally important in terms of their validity [32]. The workshop comprised two main segments, a plenary session and a group participatory work session. During the plenary session (Figure 8a), the scientific committee introduced the research project and its objectives, emphasising to attendees the crucial role their contributions would play. In this regard, attendees were asked for permission to use the data generated during the workshop for academic and scientific purposes, to which there was unanimous consent. During the working session (Figure 8b), participants collaborated in groups, focusing on specific topics related to the themes of the research. The objective was to facilitate the sharing and exchange of views and experiences concerning heritage in the Trabocchi Coast. This process yielded updated and first-hand information about the local inhabitants’ perception of their regional identity and heritage references. The workshop presented a valuable opportunity to collect qualitative data and ideas.



It is essential to highlight that the participatory methodological tool designed for this exercise does not presuppose that the representativeness of findings should be measured by the number of participants involved. Given that it produces qualitative rather than quantitative data and is grounded in horizontal methods of work, each contribution bears inherent value. Each actor is unique, forming distinct connections and dynamics with the case study in question [11]. No single contribution carries greater significance than another, and all should be regarded equally during the analysis of results [32].





6. Results Achieved through the Utilisation of the Social Factor (Citizen Participation) as a Key Element of Our Research


Before kicking off the discussion, some of the key issues, findings, and perspectives that emerged from the horizontal participatory workshop, which are relevant to the research addressed in this study, are as follows:



	
Concerns among residents regarding challenges stemming from mass tourism and urbanisation, which have affected the Trabocchi Coast in recent decades. These challenges have led to the erosion of the “human dimension” and the original identity of small localities, coupled with inadequate services to address hygiene, accommodation, and transportation requirements.



	
The imminent change in the use of trabocchi, transitioning from traditional fishing machines to trendy restaurants, raising concerns about the lack of promotion of their historical and functional roots, as well as their significance for the region’s identity.



	
Among participants, diverse perspectives emerged, with some viewing trabocchi as a commercial brand imposed by regional authorities, while others perceive them as symbols of the territory and sources of income.



	
The argument that heritage conservation loses its essence when it fails to contribute to the well-being of its “emotional owners”, the local community.



	
The perception of trabocchi as cultural heritage elements that have survived and adapted to environmental and social changes over time.



	
The local community places a high value on the emotional and historical connection with trabocchi, leading some individuals to establish associations or cooperatives dedicated to their preservation and management.






There was a shared recognition of the importance of striking a balance between tourism and the preservation of the natural landscape, as well as the transmission of trabocchi stories and traditions to younger generations. Some attendees to the workshop mentioned that the value of the trabocchi is based on what they represent from a historical and past perspective, while others asserted that their value cannot solely depend on what they signified in a remote era but rather on what they signify for the population in the present. Thus, they highlighted that while preserving the authenticity and history behind heritage is important, it is also essential to understand that its value resides not only in its past but also in its meaning and utility in the present. Many participants agreed that it is imminent for the trabocchi to change their use, but they were very insistent that their originality be respected in the process, especially in terms of materials, emphasising what we have already mentioned about the Italian tradition of conserving and restoring heritage, where the replacement of original construction materials is not appreciated and should be avoided as much as possible. In this dilemma between accepting the change and evolution of trabocchi while simultaneously being concerned about their conservation, everyone agreed on the need to adapt to the necessary strategies to prevent their disappearance, as their value lies in the meaning they have for the region, and that is where their importance lies, in terms of heritage, not only material but also emotional, and therefore, immaterial.



Regarding climate change, workshop participants asserted that its effects on the Trabocchi Coast has manifested both long-term consequences and immediate phenomena. Residents have observed irregularities in seasons and cycles, along with land and sea warming, and assert that this has led to a decline in biodiversity. They attributed the decline in traditional fishing activity and the abandonment of trabocchi to a notion deeply ingrained in the collective imagination of the region (Figure 9). This notion asserts a scarcity of fish near the coast caused by climate change and overfishing, yet it lacks substantial scientific backing and evidence. This argument relies on the collective imagination and its beliefs or perceptions, raising an important question about our responsibility as researchers. How can we democratise knowledge, making it accessible to the population, to challenge unfounded ideas or prejudices that have endured due to an apparent lack of information? Addressing this challenge is crucial to preventing the population from forming inaccurate connections and communications regarding the issue at hand, in this specific case, the trabocchi.




7. Discussion


As a point of discussion, we will begin by emphasising that it is noteworthy to observe that the demand we recorded in the community is for no changes, neither in the original structure nor in the traditional use of the trabocchi, perhaps as a way of repeating a static institutional discourse about heritage, rather than reflecting on the possibility of assuming that heritage in general, and more specifically, the notion of it, has changed over time, leading from a static perspective focused on its conservation to a more dynamic approach that recognises the importance of change and adaptation [33]. We thus report that, at the beginning of the workshop, they opposed the change in use, arguing that heritage should be inviolable—a powerful and definitive term in its meaning. As the workshop progressed and certain questions were posed on this matter, the participants acknowledged that the idea of no change might stem from an Italian way of thinking about the conservation of cultural heritage. This approach values the original, the initial, the authentic, without deeply reflecting on how this static nature can lead to the disappearance of a heritage asset due to lack of relevance and use for current generations. We can say that this way of conceiving heritage, its conservation, and its management largely come from established heritage practices in Italy, specified in the Cesare Brandi’s Theory of Restoration of 1963, which not only exists to this day but is regulated by Italian legislations [34,35,36].



This research clearly highlights the need for cultural heritage to adapt and evolve to ensure its conservation and relevance in today’s society. In this regard, we can emphasize that some attendees to the workshop mentioned the value of trabocchi for what they represent from a historical and past perspective, while others asserted that their value cannot solely depend on what they signified in a remote era but rather on what they signify for the population in the present. Thus, they highlighted that while preserving the authenticity and history behind heritage is important, it is also essential to understand that its value resides not only in its past but also in its meaning and utility in the present. In this dilemma between accepting the change and evolution of trabocchi while simultaneously being concerned about their conservation, everyone agreed on the need to adapt to the necessary strategies to prevent their disappearance, as their value lies in the meaning they have for the region, and that this is where their importance lies, in terms of heritage, not only material but also emotional, and therefore, immaterial.



Considering the definitions of resilience, defined as a criterion for vulnerability computation of a site of cultural and natural interest in Europe [37,38,39,40], a flow chart has been included in order to obtain an overview of the topics considered and addressed as the object of this study (Figure 10, green text) and in the previous one [3] (Figure 11, orange text), as well as the topics considered but not analysed for the purpose of this study reported in this paper (Figure 10, red text).



Following collective reflection and analysis, workshop participants agreed that if the use as restaurants had not been assigned, several trabocchi on the Trabocchi Coast would probably have disappeared by now (Figure 11). Delving deeper into this, workshop participants engaged in a reflection on what heritage resilience means and how it is closely related to the use of cultural assets, and how heritage adapts to changes through various strategies. From this, we consider that the discussion should encompass the fact that some heritage assets, such as the trabocchi, were not originally constructed with the intention of standing for a long time. Their persistence in time is decided once they acquire not only a utilitarian but also a heritage significance, at which point their management, use, and therefore conservation strategies become more complex. Thus, if these elements now considered heritage adapted to their change in perception [41,42], transitioning from utilitarian elements to becoming reference points for a social group, territory, and culture, we must be consistent and then provide them with the strategies and tools to adapt to the necessary changes to fulfil this role. It is a reality that they are no longer useful in terms of their fishing activity function, but rather in terms of the emotion, the identity [43,44], and the link they have acquired over time, which require them to remain standing longer than originally planned and intended. For this, they must be resilient and adapt to the new demands and realities of the context. Among these new realities is, as we have demonstrated throughout the research, climate change and its effects on the region, specifically those caused by rising temperatures, which can accelerate coastal erosion processes [45,46,47], affecting marine ecosystems [48,49] and influencing increasingly frequent and intense extreme weather [50,51] events, such as storms or floods [52,53,54]. Thus, the strategy that has naturally emerged in the region is to resort to changing use as a strategy for persistence and therefore as an element of resilience, which so far has proven to be the only valid and functional strategy to ensure, at least for now, the conservation and durability of the trabocchi over time, a time for which they were not programmed or envisioned at the time of their original construction.



In terms of climate change, we emphasise that from the participatory group reflection, several other specific situations resulting from this phenomenon in the region were identified, such as the consequences of the loss of the characteristics of the traditional seasons. In this regard, the participants asserted that the climate has undergone dramatic changes, as already reported in this document, compelling them to adopt resilient measures such as harvesting crops earlier, both in vineyards and olive groves. It is common in the Abruzzo Region for residents to have vineyards or olive groves, either as a business, part of cooperatives, or for personal or family consumption. Hence, several attendees at the workshop shared their sentiments regarding this new reality, stating that climate change has had a severe impact on the region, affecting aspects of its tangible and intangible heritage. An example of this is the impact on its rural culinary heritage. Consequently, they have had to implement drastic measures to avoid crop loss and adapt to the new timings. Now, strategies must change. The impact has been felt in daily life and has affected heritage-related activities, traditions, ways of living, and modes of social organisation. This highlights that, particularly in heritage-related matters, the impact of climate change is imminent. We can translate the results obtained throughout this research by affirming that resilience in heritage matters not only exists but must persist to guarantee its conservation. One resilience strategy for heritage, particularly concerning the trabocchi, is changing their use, a reality already evident on the Trabocchi Coast in the Abruzzo Region. With extreme conditions, constant temperature changes, ongoing climate variations, strong winds, and tide variations, decisions must be made regarding this reality both in the region and globally.



The patterns of the seasons, including their timing, temperatures, and rainfall, have undergone significant changes. It is not feasible to apply the same processes on the same dates as before, particularly in terms of harvests and fishing. The resilience of the population serves as a valuable resource for implementing new processes and strategies, thereby ensuring the preservation of know-how, knowledge, traditions, identity, and local heritage [55].




8. Conclusions and Future Perspectives


It is crucial to recognise that heritage is not a static element but a dynamic one, evolving in use and perception over time at both institutional and social levels. Our proposal therefore is to work towards recognising and differentiating what is inherent in the institutional discourse and management of heritage from what emanates from the emotions and identity attachment of the local population, referred to as “social perception”. Once this distinction is acknowledged, the proposal is to enhance and complement the institutional vision of heritage with that of the citizens, those who live and use heritage assets, thereby allowing us to have a comprehensive and contemporary understanding of the heritage values that are significant for the population and for the institutions and thus reach a consensus between both assessments in order to make better decisions regarding their management and conservation. The inclusion of the voice and perspective of the population can undoubtedly improve the legitimacy, and, above all, the effectiveness of the decisions taken by the institutions, the responsible parties, and the authorities in charge.



The workshop attendees agreed on the idea that heritage is a common good that “belongs” to them, a valuable concept when considering public and heritage policies by local and national institutions. Another element on which they agreed was that it is the state’s responsibility to conserve heritage, arguing that institutions have the budget for it. It may seem contradictory to confidently declare ownership of heritage while simultaneously delegating its care to the state, but this highlights the lack of opportunity they often have to be actively involved in heritage initiatives. This method represents an opportunity to involve the population in projects related to the development of projects and strategies for the conservation of local heritage resources, making them active actors in the generation of ideas and initiatives that can endure over time, thanks to social commitment and agreement. It is a gap in institutional heritage management to involve them and thus capitalise on their sense of ownership to achieve successful and lasting projects.



In this regard, active participation of the local population in heritage-related decision-making is crucial to ensure its long-term preservation. Our participatory workshop in San Vito Chietino demonstrated how citizens are willing to contribute their knowledge, experiences, and perspectives to inform and enrich heritage conservation strategies. By engaging the community in this process, we not only strengthened their sense of belonging and local pride but also promoted a more inclusive and sustainable management of cultural heritage.



Based on the findings from the workshop, we see how the community is organising itself in response to temperature variations, creating new ways of doing things, new strategies as tools of resilience against the imminent changes caused by climate change. This speaks to how, in the present, we are not only the spokespersons and custodians of passing the heritage baton from one generation to the next, but we are also, as individuals and as a society, not only responsible for an existing and static heritage but also act as generators of heritage in the present. We are generators of strategies and new elements that complement the existing heritage, providing it with the necessary tools to endure and not disappear due to lack of relevance or meaning for those who use and enjoy it. Thus, the importance of inclusion in heritage is demonstrated, as is the importance of our proposal to include all stakeholders in the theme and work towards its conservation, as an act of democratisation of culture and the decisions made about it. We are thus generators of heritage in the present, impacting the path not just passing on the baton of its care and conservation; therefore, the argument for involving the population in the management and decision-making regarding its use and conservation is solidly supported.



Heritage, as an element of belonging and persistence, underscores the urgency of its resilience and adaptation to imminent changes in the territory, whether due to climate change, poor governmental decisions, wars, or other factors. In this sense, the analyses of impact of extreme meteorological events provides useful feedback to the question about the consequences of climate change, for which the temperature appears to be a clear indicator, on heritage and indicates how returning to a protection perspective favours both the reuse and conversion of structures compatibly with the characteristics of the area analysed. In this way, we can conclude that resilience in heritage is undoubtedly a powerful strategy to prevent its disappearance and that throughout this process, the population must always be involved. The issue of protecting the cultural heritage has its basis in a previous work focused on the analysis of the intense weather that led to the collapse of the “Trabocco Turchino” structure. Its destruction in 2014 laid the theoretical and methodological foundations for defining the guidelines for intervention by safeguarding the “historical instance” recognised by local communities while ensuring its educational and promotional function. From what has emerged, it is evident how, throughout history, the social aspect has increasingly shown its key role in the preservation process. The common sense of citizens and consequently the bottom-up process of awareness, if properly introduced in decision making, can provide a clear support emphasising the importance of participatory planning even more in matters related to intangible cultural heritage. Local knowledge, traditional know-how, and those emerging over time are of enormous importance to consider when developing heritage conservation strategies in the face of the imminent effects of climate change, and when proposing new cultural and heritage policies. This is a thread of reflection that will be taken up in an interdisciplinary manner by this research group in future collaborative project endeavours.
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Figure 1. The five province of Abruzzo Region, Italy: TE, Teramo; PE, Pescara; CH, Chieti; AQ, L’Aquila) with highlighted the Trabocchi Coast along the coastline in province of Chieti and the Trabocco Punta Le Morge, Torino di Sangro (map by Alessandra Mascitelli and photo by Luisa Irazú López Campos). 
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Figure 2. (a) Decommissioned railway station in the Municipality of San Vito Chietino; (b) Decommissioned railway stretch along the coast of San Vito Chietino near Trabocco Turchino (photos by Fernanda Prestileo). 
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Figure 3. Trabocco La Rosa dei Venti-Canale-Trabocchi Coast (photo by Luisa Irazú López Campos). 
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Figure 4. (a) Trabocco operational features (b) Trabocco structural elements. 
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Figure 5. Trabocco Turchino–San Vito Chietino–Trabocchi Coast (photo by A. Mascitelli). 
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Figure 6. Daily mean temperature through the years over Chieti area. 
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Figure 7. Trabocco Punta Fornace, San Vito Marina—Trabocchi Coast (photo by Luisa Irazú López Campos). 
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Figure 8. Horizontal participatory workshop “Conservare il mio Patrimonio” (Preserve my heritage), November 2023, San Vito Chietino—Trabocchi Coast; (a) plenary session (b) group participatory work session (photos by Fernanda Prestileo). 
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Figure 9. Trabocco Punta Le Morge (2013)—Torino di Sangro, Trabocchi Coast—tight mesh net known as “trabocchetto”: (a) Fishing technique; (b) detail of “papalina”, the blue fish caught (photos by Luisa Irazú López Campos). 
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Figure 10. Flow chart of criteria, belonging to the definitions of resilience considered in our study based on vulnerability methodology defined by [38,40] in green text, topics considered and addressed as the object of this study; in orange text, topics addressed in our previous study [3]; in red text, topics considered but not analysed for the purpose of this study. 
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Figure 11. Trabocco Mucchiola (2023)—Ortona, Trabocchi Coast—Current use of trabocchi as restaurants: (a) Restaurant customers entering the trabocco via the walkway; (b) detail of one of the tables in the restaurant (photos by Valentina Profeta). 
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