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Abstract

:

Cultural landscapes reflect a cultural group’s continuous and evolved interactions with natural resources and the environment. By now, climate change has become the most significant threat to cultural landscapes, e.g., food security, water scarcity, and displacement. The cultural and natural heritage of cultural landscapes can enhance their value as integrated systems and offer solutions to the challenges brought by climate change. Although exploring tangible impacts of climate change has received sufficient attention in cultural landscapes, a systematic understanding of the main barriers has been overlooked in building climate resilience in cultural landscapes. This paper aimed to explore the main barriers to building climate resilience in cultural landscapes. The research methodology was based on the content analysis of 359 documents published between 1995 and 2020. The results revealed that the integrated approach in documentation and assessments was the most quoted technical barrier. In addition, the lack of a regulatory framework for supporting effective collaboration and cooperation has been discussed as the most significant institutional obstacle to climate resilience in cultural landscapes.
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1. Introduction


The concept of cultural landscapes exhibits the dynamic and interwoven relationship between society, environment, and culture [1]. It covers a broad spectrum of interactions, synergies, and processes of multiple spatial and temporal scales and is thus an interdisciplinary term by nature [2]. Cultural landscapes are the result of social-ecological processes [3,4] and is, thus, constantly modified, altered, evolved, cultivated, and enhanced [5]. Emphasizing the linkages of human society and nature, both concepts of cultural landscapes and social-ecological systems form a cultural ecosystem [6]. In this respect, the social-ecological systems concept engages with the notion of resilience more closely (with its characteristics of scale, uncertainty, nonlinearity, and self-organization or adaptability) in the way it deals with complexity and change [7,8]. Social-ecological system theories recognize nature and societies as inextricably interdependent, integrated, and nested systems, a view that we adopt to better understand cultural landscapes.



Cultural landscapes form an exceptional status in the conservation of cultural heritage by building the bridge between culture and nature. Furthermore, cultural landscapes—both tangible and intangible heritage, biological, and cultural diversity—are examples of collective identities, cultures, and works of people, according to Rössler [9].



The concept of cultural landscapes has been widely defined and discussed by many different disciplines and fields. The United Nations Educational, Scientific, and Cultural Organization (UNESCO) World Heritage Convention in 1992 recognized and protected the “cultural landscape” as the “combined works of nature and of man” with its “outstanding universal value [10].” Actions and policies have been undertaken by the World Heritage Committee and its advisory bodies (including ICCROM, the International Centre for the Study of the Preservation and Restoration of Cultural Property; ICOMOS, the International Council on Monuments and Sites; and IUCN, the International Union for Conservation of Nature) individually or collaboratively [11].



This was a defining moment for the concept of the cultural landscape to be incorporated into heritage regulations and practice [12]. In this perspective, cultural landscapes acquire a territorial view on the appreciation of cultural and natural heritage and the relationships and processes between them, as well as their surroundings [13]. Hence, the reading and interpretation of cultural landscapes stimulated progressive and innovative discussions in the field by proposing that heritage places are not isolated and they should be evaluated in their context with their attachment to landscapes and people [14].



However, UNESCO’s reactive vision to the conservation and management of cultural landscapes has been criticized from the points of view of territorial planning [15]. In this respect, the European Landscape Convention embraces a more proactive and forward-looking approach in planning and integrating the landscape into regional and town planning with its essential components of cultural and natural heritage resources [16]. Looking ahead, the Europe Landscape Convention promotes the development of a more dynamic and adaptative approach in the management of landscapes against unforeseen events rather than simply conserving them [12]. For achieving a broader view, cultural landscapes may include, but are not limited to, districts recognized and/or designated as heritage resources. This vision acknowledges the values of heritage components of a particular landscape as a keystone in its sustainable development and management.



Managing these complex systems has become challenging due to the adverse effects of climate change. Cultural landscapes evolved in a certain climate, and now climate change is impacting and transforming them [17,18,19]. Cultural landscapes are not only vulnerable to the direct impacts of climate change, e.g., degradation of biodiversity and ecosystems, water scarcity, and erosion of lands, but also to the indirect consequences [20], including the loss of agricultural activities, displacement [17], loss of intangible values [21,22], and decrease in the number of visitors [23]. Although the impacts of climate change have been recognized as a threat to cultural heritage by academics [24,25,26,27,28], the extent and scale of specific challenges of climate change on cultural landscapes have yet to be discovered.



In the context of this paper, cultural landscapes are hereby comprehended and referred to as social-ecological systems in which the cultural and natural heritage resources hold significant knowledge for tackling climate change. Cultural landscapes with traces of cultural and/or natural heritage testify the living and transforming traditional cultures integral to the understanding of the human response to changing environmental and climatic conditions [29,30]. Therefore, as an integral part of territorial and spatial planning and policies, cultural landscapes should be planned, managed, and protected by recognizing cultural and natural heritage resources [31].



As the impacts of climate change accelerate with increasing speed, there is a growing need for building climate resilience in cultural landscapes. Here, we used the term of resilience as “the ability of a social or ecological system to absorb disturbances while retaining the same basic structure and ways of functioning, the capacity for self-organization and the capacity to adapt to stress and change [32].” Climate change adaptation requires efforts in reducing vulnerability or building resilience as a response to the impacts of climate change [33]. Improving the resilience of cultural landscapes can contribute to climate adaptation. Climate resilience ensures better planning and preparation for the acute and slow-onset risk of climate change.



However, few studies have addressed climate resilience in cultural landscapes [34,35]. Moreover, the monitoring of cultural landscapes as a “whole” with its past stories, ongoing climate change, and human activities has not been adequate to plan for climate adaptation [36]. Thus, there is an urgent need for a systematic understanding of climate change impacts and the main barriers to climate-resilient cultural landscapes [35].



The identification and understanding of barriers, constraints, and limits to climate change adaptation are significant for decision- and policy-makers to overcome them [37,38]. There has been an overwhelming amount of systematic literature reviews on analyzing the reported barriers in climate adaptation [39,40,41,42,43]. Particularly, a few reviewed studies have explored financial barriers in the preservation and adaptation of cultural heritage [26,44]. In the case of the Netherlands, the results from a web-based questionnaire revealed that “there is a lack of climate change adaptation policy for cultural heritage and a lack of climate vulnerability and risk assessments for diverse heritage types” [45]. Similarly, a recent systematic work of publications from 2016 to 2020 suggested that the technical barriers were mentioned most, while there is a need for collaboration and cooperation to improve the response to climate change in the context of cultural heritage [25]. Although cultural landscapes have been included in these systematic literature reviews, the main barriers and their interrelations have not yet been adequately addressed in the focus of cultural landscapes.



By adopting this method, it provides a better understanding of what needs to be provided and prioritized for climate resilience [46], and consequently, the protection of socio-economic dynamics in cultural landscapes. This paper, therefore, aimed to identify and analyze the barriers in building climate resilience in cultural landscapes through a systematic literature review.




2. Methodology


This study adopted content analysis as the research methodology that includes the three steps of (1) coding, (2) categorizing, and (3) development of themes [47]. First, a systematic literature review was undertaken to identify, critically analyze, and integrate the findings of relevant publications by addressing one or more research questions [48].



Initially, the characteristics of the selected publications were grouped based on the four aspects: (1) the number and type of publication (i.e., article, report, and book chapter) by year, (2) the name of the publication source, (3) the geographical location of the selected cases in the publications. This provides the identification of characteristics of the extent and nature of the existing literature [49].



It then focused on the main barriers by asking the question of (4) what the barriers and knowledge gaps of climate resilience are. We examined empirical studies, which analyzed cultural landscapes under the threat of climate change in diverse themes of sustainability, climate mitigation, resilience, and adaptation. The barriers to climate resilience in cultural landscapes have not yet been studied, as mentioned before. Thus, the reviewed publications did not specifically analyze the barriers to climate resilience in cultural landscapes. Given their wide range of focus, we evaluated the interface between the barriers and climate resilience of cultural landscapes.



In the identification of the barriers, the quotes were extracted mainly from the results and discussions sections. The keywords of “barriers,” “challenges,” “concern,” “constraints,” “limits,” “lack,” “need,” “must,” and “should” were searched for the initial analysis. The main barriers were categorized as technical, institutional, financial, and socio-cultural derived from the literature [44,45]. The results of the first three questions are given in the analysis section, while the main obstacles and their relations are explained further in the discussions section.



Sampling


The publications on cultural landscapes under the changing climate, which were published between 1995 and 2020, were examined by using content analysis. The key terms included a combination of the two keywords: “cultural landscape*” and “climate change” to select the most relevant publications by purposive sampling. These keywords were searched using the internationally recognized electronic scientific database Web of Science Core Collection and Scopus in June 2020.



The search query initially retained a total number of 359 documents with the retrieval of 194 publications from the Web of Science and 165 from Scopus. At the screening phase, 88 papers were eliminated due to the duplicates from the initial review of these two databases. It yielded a preliminary list of 271 relevant publications, which were downloaded and screened according to eligibility criteria.



The inclusion criteria for these 271 publications consisted of: (a) book chapters, journals, and conference proceedings, (b) publications in English, and (c) a strong emphasis on the cultural landscapes and climate change (keywords of cultural landscape and climate change) in the topic of field literature. The publications that do not fit into these three criteria were discarded. A number of 53 documents were identified as the first exclusion criterion on document type, e.g., conference reviews, reviews, letters, commentary, concept paper, abstract, book, perspective, and editorial materials. Furthermore, a list of 24 publications, which were written in foreign languages, were removed. For the scope of this review, 68 publications, which do not mention cultural landscapes and/or climate change, were also filtered. The process of the selection of publications for this systematic literature review is explained in Figure 1.



The study did not include publications in foreign languages, due to the issues associated with the translation. It also excluded reports, projects, white papers, and policy documents because they are not peer-reviewed as academic literature [25]. As a result, a total of 112 publications were included in the final analysis following an extensive process of searching, screening, and application of exclusion and inclusion criteria.





3. Analysis


There has been a growing body of research on the cultural landscapes under a changing climate with various publications over the past twelve years (Figure 2). The majority of the publications are classified as articles (n = 88. 79%), while book chapters (n = 14. 13%), proceedings (n = 7. 6%), and reports (n = 3. 3%) are the less common type of publications. Among these publications, the number of articles and book chapters sharply quadrupled between 2008 and 2018, whereas the number of proceedings and reports has not exceeded the number of two. The overall number of publications has decreased in the last two years.



The distribution of the number of a wide range of publication sources reflects the theme’s diverse interest. Identifying the publications varying across disciplines revealed the inter-, multi-, and transdisciplinary theme of cultural landscapes under the threat of climate change (Figure 3). The reviewed publications include different temporalities (past and present) of the effects of climate change on cultural landscapes. The archaeological journals frequently appear regarding the past temporality, e.g., Holocene (n = 4. 4%) and Quaternary Science Reviews (n = 4. 4%). Equally, Landscape Ecology (n = 4. 4%) has dominated the studies regarding the present temporality.



The risk of climate change on cultural landscapes has attracted the attention of diverse researchers globally (Figure 4). The selected publications focused mainly on a single case study, whereas a few publications (n = 12) presented multiple case studies. Some of these publications referred to the cases of continents such as Africa; thus, they referred to African countries. The results of the geographical distribution revealed that most of the case studies were conducted in the United States of America (n = 14). Next, the United Kingdom and Italy (n = 9) were the most studied countries. Although U.S. and European countries dominated the topic, China (n = 7) and African countries (n = 6) were investigated further. It was observed that there was an overwhelming number of cases from the European countries, for example, Cyprus, the Czech Republic (n = 4), and Germany (n = 3). Meanwhile, the least number of studied cases were dedicated to developing countries such as Cambodia and Mongolia (n = 1).



In the following, the focus of reviewed publications is given regarding the types of cultural landscapes. While cultural landscapes may encompass small components such as trees, they may also refer to the processes and physical forms that characterize them such as land-use, as seen in Figure 5. Cultural landscapes (general) refer to the mentioning of them without a specific focus. Mix reflects the sites with a combination of several different components such as meadows, villages, vineyards, farm houses, and more [50].



A considerable number of studies signaled the presence of woodlands (n = 19) and land-use (n = 19). Although quite a number of the studies addressed the archaeological sites (n = 13), rural landscapes (n = 10), water resources (n = 9), and forests (n = 8) also reflect the increasing trend in the literature. Despite being at the heart of the cultural landscape studies, vineyards and national parks (n = 6) have not received much interest. Mixed sites, landscape art (n = 4), traditional ecological knowledge, cultural landscapes (general) (n = 3) trees, biodiversity (n = 2), cultural and natural resources, ethnocultural landscapes, pastoral communities, and beaches (n = 1) have the least density among the number of 112 publications.



There is a wide range of constraints, challenges, and barriers that hinder planning for climate adaptation on cultural landscapes. In the literature review, most of the publications (n = 78. 70%) acknowledged and analyzed the barriers, limits, and challenges to adaptation and preserving cultural landscapes. We implemented descriptive coding of key barriers in building climate adaptation in cultural landscapes. Based on the content, we outlined the initial coding of key barriers as “policy challenge” and “practical challenge” under the main theme of “barriers [45].” Then, axial coding was used to classify barriers into four types: (1) institutional, (2) technical, (3) financial, and (4) socio-cultural barriers [45]. These principal codes were divided into 16 sub-codes. A sample of representative quotations was given to explain the barriers and their interdependencies from the publications (Table 1). Lastly, the interdependencies between the main barriers are discussed. Several of the reviewed articles discussed multiple barriers; thus, they were grouped in more than one category.




4. Results


This section analyzes the four main barriers and proposes potential solutions in overcoming these barriers. The findings highlighted that the category of technical barriers (n = 77. 53%) was the most frequently mentioned barrier (Figure 6). Following that, institutional (n = 50. 34%), socio-cultural (n = 17. 11%), and the financial barriers (n = 11. 8%) were reported (Figure 6). Within the technical barriers, the overall results revealed that the determinant of the integrated approach in documentation and assessments of landscapes was the greatest barrier to the building of climate resilience in cultural landscapes. The implications of each category are explained further.



4.1. Technical Barriers


Most of the publications (n = 77. 53%) explored the technical barriers such as (a) integrated approach in documentation and assessments of landscapes, (b) integrated approach in understanding climate change vulnerabilities and risks, (c) methodological considerations, (d) expertise, (e) staff, and (f) monitoring the evidence of the impacts of climate change on the landscapes.



The determinant of the integrated approach in documentation and assessments of cultural landscapes (n = 29. 20%) was the most quoted technical barrier. It is noted that the documentation and assessment of cultural landscapes should contain the cultural and natural (heritage) resources [17,57,59,66,67,68,69], including vernacular architecture [70], archaeological resources [62,64,71,72], and ethno-cultural heritage [73]. Cultural landscapes include woodlands [55], forests, water systems, vineyards, national parks [74], and archaeological and mixed sites. Additionally, considering the multi- and inter-disciplinary nature of the theme of cultural landscapes, cultural [75] and ecosystem services [76], biodiversity [23,77], vegetation and land cover [63,78], and land-use changes [79,80] should be embedded into the documentation of cultural landscapes to capture the “whole story.” Along with its intangible values, it is essential to further investigate traditional ecological knowledge [81,82], traditional agricultural knowledge [83], and local fire ecology [84,85].



Of the included publications, an integrated approach in understanding climate change vulnerabilities and risks (n = 15. 10%) was the next frequently discussed technical barrier. The impacts of climate change on cultural landscapes should recognize the human-induced disturbances related to the changes in vegetation [86,87,88,89,90,91,92], ecosystem, and biodiversity [93]. Furthermore, there is a knowledge gap in understanding the direct and indirect threats of climate change [55,60,69]. Reviewed publications emphasized the significance of understanding the interactions between human activities (e.g., change in land use, -cover, and biodiversity) and climate change in the context of cultural landscapes.



Beyond the knowledge gap, the determinant of methodological considerations (n = 16. 11%) seeks to describe the constraints and limitations in available evidence (e.g., on the multidimensional benefit of cultural heritage preservation) [67], data (e.g., available historical and projected climatic data) [74], methods, and tools and methodologies to improve the drought resilience of woody plant species [94]. Several publications mentioned the gap in the use of quantitative methods of understanding the interactions between land-use, -cover, and climatic changes [61,95,96,97]. Particularly, the application of hydrological modeling in large areas such as in the river basin of Okavango in Botswana, Africa [98] and the validation procedures as indicated in the case of agricultural land use in Austria [99] were found to be challenging. In addition, there is a gap in the use of systematic reviews [100], single case studies and meta-analysis [5], satellite images [101], field surveys [62], and the methods that can detect climatic risks and land-use changes [102].



The determinants of expertise (n = 4. 3%) and staff (n = 4. 3%) were equally mentioned in the selected publications. There is a need for qualified staff expertise [74] in several aspects, including expertise in archaeological heritage preservation [62], fire vulnerability assessments [20], and ecosystem services [103]. The understaffing in the maintenance of coastal heritage [56] and globally designated cultural and natural heritage sites [104] are considered as a constraint in staffing capacity.



Monitoring the evidence of the impacts of climate change on the landscapes (n = 9. 6%) included reference to the site monitoring [17,105] and the specific threats such as sea-level rise that archaeological sites and resources face in the South East coasts of the Unites States [71]. In order to determine the site sensitivity to climate change [67], there is a need to closely monitor the emerging dynamics in cultural landscapes, particularly woody plants of the Mapungubwe Cultural Landscape in Africa [89].




4.2. Institutional Barriers


The institutional barriers (n = 50. 34%) were the second-most mentioned barrier among all. The determinant of the regulatory framework (n = 18. 12%) was the most cited institutional barrier. It emerges from the lack of protocols, agreements, regulations, laws, and policies that recognize climate realities [56] in adaptive planning [82,106]. It also refers to the fragmented, limited, conflicting, inconsistent, and contradicting policies for safeguarding cultural landscapes under the threat of climate change. There is a need for frameworks and policies for the multidimensional aspects of cultural landscapes, including food policies [107], fire prevention [108], sustainable tourism [109], and environmental awareness in the national heritage framework [51].



Another driver of collaboration and cooperation (n = 15. 10%) requires a participatory approach with inclusion and communication of a wide range of stakeholders [58,68,103]. For example, in dealing with the conservation of cultural landscapes, there is a need for an interaction of farmers with different jurisdictions (e.g., water or forest authorities) in the Swiss Alpines [81] and indigenous stakeholder communities of the Solomon Islands [75]. In addition, it appears that the decision-making processes should involve cross-sectoral collaborative work from the professionals in the fields of landscape, heritage, and geology, such as lessons learnt from the analysis of cultural landscapes of Cyprus by the use of Earth Observation and Remote Sensing in combination with Geographic Information Systems [52].



Prioritization (n = 8. 5%) of heritage resources is particularly significant in planning climate adaptation in cultural landscapes. Loss and damage of heritage resources are anticipated; thus, it requires the prioritization of national parks in the U.S. [74] and cultural resources within them [56]. It implies that the needs and significance of places e.g., in mountainous landscapes of Rolwaling Valley in Nepal [92], the resources in need of preservation urgently [71], and structures in priority of repair [64] should be prioritized. Finally, it is evaluated in the management of traditional lands [105] and the sites that are likely to change first [78].



Surprisingly, climate adaptation policies (n = 3. 2%) were rarely and generally addressed as a barrier. However, it was suggested that there is a need for more long-term adaptation through planning and autonomous adaptation practices [110]. In addition, the late implementation of ambitious climate adaptation policies was considered as a barrier [68]. Similarly, there is an emphasis on the integration of climate crisis into the heritage policy framework [51].



Sharing best practices (n = 2. 1%) is related to the transfer of knowledge, technologies, experience, and practices [53] between cultural landscapes and environmental stakeholders, especially in the case of Africa. The isolation of practices and studies of multi-stakeholder participatory approaches [111] is a barrier to achieve water security of the Himalayan region of India against severe droughts.



Competing priorities and conflicting interests (n = 1. 1%) explains the conflicting values of different stakeholders in the evaluation of the proposals in regard to the environmental assessments of archaeological resources in the Arctic. For example, there may be a pursuit of economic opportunities, benefits, and interests toward the decision-making process [62], which can hinder the climate adaptation of cultural landscapes.



The least investigated institutional barrier was the determinant of cultural heritage in climate change policies (n = 1. 1%). There is a need for adaptation of the existing approaches to the preservation of cultural heritage [64].




4.3. Financial Barriers


Financial barriers to the climate adaptation of cultural landscapes call for funding (n = 11. 8%). The lack of financial incentives in the effective management of cultural heritage under the changing climate is a significant obstacle [67]. Therefore, more funding is necessary and required for the conservation and preservation of cultural landscapes because rural and agricultural patterns of Australia’s cultural landscapes are being lost [65].




4.4. Socio-Cultural Barriers


The results also shed light on the need for raising awareness (n = 17. 11%). Lack of awareness [53,92] can be perceived as a constraint in building climate adaptation in cultural landscapes. Education on climate change and its impact on cultural heritage is limited [23,104]. More education and awareness are required to overcome the challenges and barriers [56], come up with potential solutions, e.g., for the challenges of climate change in the management of dykes and dykelands in Nova Scotia in Canada [112], and adaptive strategies [64], particularly in large-scale planning [65].





5. Discussion


The conducted systematic review in this study enables us to understand better the main barriers to building climate resilience in cultural landscapes. Although the cultural heritage resources have gained visibility in recent years [74], their possible limitations and obstacles in terms of climate resilience have not yet been systematically analyzed. Therefore, this study primarily addressed the fundamental barriers and the interrelation between these determinants for generating possible solutions.



The results showed that undertaking climate adaptation in cultural landscapes is interrupted by the most effective determinants of technical and institutional barriers with the least effective constraints of financial and socio-cultural barriers. These barriers are not exclusive and isolated; instead, they are complementary. Fundamentally, the identified barriers are often interlinked and mentioned together. For example, monitoring the evidence of the impacts of climate change on the landscapes as a technical barrier and prioritization as an institutional barrier are intertwined [64,71,105]. A lack of monitoring of the sites may hinder the process of choosing the cultural and natural heritage resources to prioritize in building climate adaptation. Similarly, the need for staff and expertise as technical barriers is mentioned, with a lack of funding as a financial barrier [17,56,62,74,104].



Often, these barriers are internally connected. To give an example, an integrated approach in documentation and assessments of landscapes—the most constraining factor in building climate adaptation in cultural landscapes—is emphasized together with an integrated approach in understanding climate change vulnerabilities and risks [23,55,85]. Moreover, monitoring the evidence of the impacts of climate change on the landscapes intersects with either of these two determinants of the integrated approach in documentation and assessments of landscape [17] and the integrated approach in understanding climate change vulnerabilities and risks [89]. Collaboration and cooperation has been addressed with a regulatory framework as institutional barriers [55,56,81,103,113]. Although some of these determinants (technical and institutional barriers) share more commonalities than the others, all of them are interconnected.



Another consideration is that cultural heritage and planning organizations are at a distinct stage of preparedness regarding how well they are equipped to adapt to climate change. This condition could considerably affect all climate adaptation phases, such as assessment, policymaking, and implementation. For example, although local governments are the first responders for climate-related risks such as floods, many municipalities may not be sufficiently equipped to deal with floods. This means that they need additional authority, information, support, and education to deal with the complexity of climate change decisions and their impacts on cultural landscapes. Therefore, cultural landscapes need a model of how exchanging information should be developed among different stakeholders at the local scale, including public administrators, citizens, and researchers [31].



To be able to respond to these barriers in a systematic process, cultural heritage institutions and territorial planners need to develop place-based governance and a participatory adaptation framework at the local level. This type of governance is supposed to consider the local community’s needs, their participation in decision-making, and its ability to express self-recognition of its identity and heritage [114]. The cultural community, therefore, interacting with, recognizing, and relating to its living environment and natural dynamics [115], takes on the role of cultural landscape actor, initiating a process of “territorialization,” namely, sustainable development built on identity and natural resources [116]. In order to overcome the barriers to climate resilience, cultural landscapes need to initiate a process of community building and foster the local communities’ ability to develop climate adaptation strategies. In terms of implementation, it is necessary to leverage two aspects: the development of social ties and improving the level of empowerment of the community [117,118,119].



In summary, cultural landscapes demonstrate a promising avenue in understanding the barriers to climate adaptation, considering their integrated systems in spatial and territorial planning. However, there is a need for more data, research, and tools in understanding the complex systems of cultural landscapes under the threat of climate change prior to planning for climate adaptation.




6. Conclusions


As part of cultural heritage resources, cultural landscapes are an irreplaceable and unique asset that exhibits a cultural group’s continuous and evolved interactions with natural resources and the environment. However, the risks posed by climate change have emerged as a significant threat to the sustainability of these areas worldwide. Although considerable efforts have been made with vulnerability assessments of cultural landscapes, fewer studies have explored the main barriers to building climate resilience in cultural landscapes. In this study, we considered cultural landscapes as a system of synergistic relationships between the unique qualities of the physical environment, the built environment, and the anthropic environment. The findings revealed that the promotion of climate adaptation capacity in cultural landscapes needs a regulatory framework to support effective collaboration and cooperation among all the local stakeholders that often participate in the planning process with various ambition, interest, and awareness levels. Our finding also suggested that the identified barriers, namely technical, institutional, financial, and socio-cultural, are internally connected. Therefore, an integrated approach in documentation and assessment is the most constraining factor in building climate resilience in cultural landscapes. Further research is needed to understand how landscape planning can engage and empower the local community in the integrated approach as a necessary action that enhances cultural landscape sustainability in a changing climate.
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Figure 1. The flow diagram of the selection process of publications included in the systematic literature review with the eligibility criteria. 
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Figure 2. The number and types of publications per year. 
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Figure 3. The number and title of the sources of publications. 
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Figure 4. Geographical location and coverage of the selected studies. Note that the intensity of the color indicates the frequency of studies per country. 
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Figure 5. The types, components, and characteristics of cultural landscapes in the reviewed publications. Note that they are grouped under a broader umbrella. For example, woodlands refer to pine, oak woodlands, heathlands, and orchard meadows. 






Figure 5. The types, components, and characteristics of cultural landscapes in the reviewed publications. Note that they are grouped under a broader umbrella. For example, woodlands refer to pine, oak woodlands, heathlands, and orchard meadows.



[image: Sustainability 13 09974 g005]







[image: Sustainability 13 09974 g006 550] 





Figure 6. Number and percentages of each barrier per category out of 144. 
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Table 1. Barriers of climate adaptation on cultural landscapes.
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Categories of Barriers

	
Sub-Categories of Barriers

	
Quotations






	
Institutional

	
Climate adaptation policies

Conflicting values and interests

	
“The national heritage policy framework lacks environmental awareness [51].”

“However, it is appropriate to consider the scale of these effects and match them to the needs of stakeholders (e.g., public bodies involved with the landscape, cultural heritage, geology) [52].”




	
Sharing best practices

Cultural heritage in climate change policies

	
“There is a need for regional sharing of best practices, experiences, and technologies in Africa in priority sectors to raise awareness, engage stakeholders, and inform decision-making processes at all levels of governance [53].”




	
Regulatory framework

	
“The absence of cultural heritage in the Intergovernmental Climate Change Panel Report (IPCC) is of particular concern [54].”

“Thus, there is a need to establish new policies to coordinate, promote and expand the scope of woodland management as well as to develop locally-based forums for mitigating potential conflict [55].”




	
Technical

	
Collaboration and cooperation

Prioritization

Institutional support

Integrated approach in documentation and assessments of cultural landscapes

Integrated approach in understanding climate change vulnerabilities and risks

Methodological considerations

Expertise

Staff

Monitoring the evidence of the impacts of climate change on the landscapes

	
“Cultural resource managers, historic preservation/curatorial staff, interpretation staff, and adaptation coordinators at the park and regional level must work together to preserve the sites and artefacts that represent and evidence American history [56].”

“The abundance of sites and paucity of available resources require difficult choices about which areas should be protected/documented and should be left to decay, decisions that are often based on some notion of site significance [57].”

“However, often such strategies are isolated practices or pilot studies and need institutional support (e.g., local NGOs) and research if they are to be replicated more widely [58].”

“Attention needs to be turned to a range and scale of issues beyond the traditional tasks of resource identification, documentation, and conservation intervention, either at a planning or site scale [59].”

“Mitigating the direct and indirect impacts of climate change on World Heritage (both natural and cultural) requires an integrated approach. Protection and management of World Heritage must be considered in the context of managing environmental resources in the region in a sustainable way [60].”

“The very act of identifying how management might affect ecosystem service provision also guides the key measurements that need to be made for a fuller quantitative understanding of the possible synergies and trade-offs [61].”

“The agencies responsible for conducting these project reviews are often understaffed and underfunded and often lack specific expertise in the preservation of archaeological resources, making effective oversight challenging [62].”

“It will require reflective consideration of the integration of cultural and natural features, funding limitations, personnel availability, and overarching park management priorities [17].”

Those feedback between vegetation, surface temperature, water, and climate are crucial in landscape management, climate change discussions, and decision-makers and landscape developers [63].




	
Financial

	
Funding

	
“The question of defining the point at which the loss of resources is acceptable (or unacceptable) is particularly challenging, as decisions often rest on issues such as insufficient budgets, lack of potential reuse, or a range of conflicting demands on funding and historic sites [64].”




	
Socio-cultural

	
Awareness

	
“Any path toward success will require large-scale education efforts [65].” 1








1 Note that most of the reviewed publications investigated more than one barrier.
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