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Abstract: Climate change is increasingly being recognized as a threat to natural and cultural World
Heritage (WH) sites worldwide. Through its interaction with other stressors, climate change
accelerates existing risks while also creating new obstacles. A more considerable focus is needed in
both research and practice to explore proactive measures for combatting this issue (e.g., mitigation
and actions prior to impacts occurring). World Heritage values in climate change decision-making
processes is an important factor in this regard. This paper explores a discussion of climate change
within the WH monitoring system. It offers an overview of practice based on the extent to which
WH properties (natural, mixed and cultural) implement landscape-based approaches alongside the
conservation and management of their outstanding universal value within the context of climate
uncertainty and environmental change. Landscape approaches are gaining importance in the WH
conservation system, where they aim to provide concepts and tools for managing heritage toward
sustainable practices. This research analyses the state of conservation reports and provides an
overview of practice across time, categories and geographical regions. Based on a theoretical
approach, empirical analyses identify four landscape principles that are increasingly shaping the
debate around climate change issues in WH properties. Although these are highly relevant to
advancing much-needed collaboration among scientific disciplines and governance sectors, we argue
that further understanding is required on the transformational process of heritage values, as well as
on the nature—culture relationship, in order to underpin heritage as a source for local resilience and
climate mitigation.

Keywords: climate change; world heritage: landscape approach; nature culture divide; integrative
heritage management; monitoring; state of conservation reports

1. Introduction

In the coming decades, climate change risks to various socioeconomic and natural systems are
expected to increase due to projected anthropogenic climate changes, demographic development,
and land-use changes [1]. These changes are increasingly being recognised as threat multipliers for
global natural and cultural heritage via their interaction with other stressors, thereby accelerating
existing risks and creating new ones [1-3]. An initial report on climate change and World Heritage
(WH) properties (The term ‘World Heritage properties’ is used as indicated in the documents of the W
System (Article 3 of the WH Convention). [4] stated that natural heritage may be jeopardised, whereas
cultural properties (in addition to physical threats) will experience social and cultural impacts. In 2008,
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The United Nations Educational, Scientific and Cultural Organisation (UNESCO) released the ‘Policy
Document on the Impacts of Climate Change on World Heritage Properties’. The document highlights
that ‘communities [have changed] the way they live, work, worship and socialize in buildings, sites
and landscapes, [some] migrating and abandoning their built heritage’; the document further suggests
that ‘climate change will be considered in all aspects of nominating, managing, monitoring and
reporting on the status of these properties’ [5]. Accordingly, it follows recognising that in addition to
‘the overarching objective of safeguarding the outstanding universal values of WH properties’, these
properties must ‘serve as laboratories where monitoring, mitigation and adaptation processes can be
applied, tested and improved’ [5]. However, recent studies [3,6,7] found that heritage conservation
practice has primarily focused on reactive measures that are taken after climate change impacts occur;
these impacts include damage or loss to heritage properties [6,8,9].

The primary concern of WH decision makers and policymakers is maintaining the physical
characteristics of heritage assets, through which their outstanding universal value (OUV) is
conveyed [10,11]. This refers to the exceptional cultural or natural significance of WH properties [12].
Two aspects that warrant debate are embedded in the operationalisation of such requirements,
which presents challenges to WH properties in terms of addressing climate change. The first is that
conservation of WH values are often operationalised through static values and physical delimitations
related to developing and managing properties [13-15]. The second consideration is that heritage
values are categorised as natural and cultural, and their definition and monitoring are undertaken
by different disciplinary entities [16,17]. Moreover, the fact that climate action related to WH has
predominantly focused on risk and vulnerability assessments of their OUV [18] is linked to State party
efforts that seek to avoid their properties being included in the list of WH in danger or even lose their
designation as WH by being removed from the WH List [10]. The interest between State Parties to
secure at any cost the positioning of their properties on the WH List, and the WH Centre and advisory
bodies’ efforts to promote transparent and ethical conservation practices, are increasingly clashing,
rendering the WH Committee (WHCOM) a highly politicised arena [19]. This situation has not only
damaged the credibility of the WHCOM but has also undermined the capacity of the WH monitoring
system to provide fully transparent information about conservation processes [20].

The WH Centre and advisory bodies have made concrete efforts to advance systemic
conceptualisations of heritage alongside sustainable conservation practices. Examples include
recommendations and guidelines for the implementation of landscape approaches for managing the
evolving character of properties” OUV [16,21], the integration of sustainable development perspectives
to the processes of the World Heritage Convention (WHC) [22], as well as recent efforts to engage WH
conservation in climate action [3,23]. Yet more consideration is needed in both research and practice to
assess the efficiency of actions taken, and to explore or implement proactive measures that include WH
values and aspects of climate change decision-making processes (e.g., designing and/or implementing
efficient climate adaptation actions for WH properties) before impacts occur.

To address this gap, this paper recognises climate change as an adaptive challenge fundamentally
linked to beliefs, values, and worldviews, as well as to power, politics, identity, and interests [24]. We
consider a landscape-based approach to heritage conservation as a crucial strategy for overcoming the
climate change challenge and biological and cultural diversity losses [16,25,26]. Using these concepts
as a theoretical basis, this research explores how climate change is currently being discussed within the
WH monitoring system. It offers a state of practice in relation to how WH properties (natural, mixed,
and cultural) are implementing landscape-based approaches to the conservation and management
of their OUV within the context of climate uncertainty and environmental change. To do this, we
selected State of Conservation (SOC) reports to provide an overview of practice across time, categories,
and geographical regions. SOC reports have largely been discussed in the literature as proof of the
politicised conformation of the WH List [20,27] and have been criticised for lacking reliable measures
to ensure the effective conservation of WH properties over time [28]. These reports have also proven to
be a key source for providing valuable information on trends of conservation practices and on factors
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affecting the conservation of properties [29]. The empirical analyses presented herein identifies four
landscape principles based on theory that are increasingly shaping the debate around climate change
issues regarding WH properties. Although these are highly relevant for advancing much-needed
collaboration among scientific disciplines and governance sectors, we argue that deeper understanding
is required about the transformational process of heritage values and of the nature—culture relationship.

2. Landscape-Based Conservation and Monitoring Under Climate Change

The theoretical paradigm that leads conservation practice within the WH framework is based on
a dichotomy [30,31], according to the naturalist ontology that influenced Western modern science, as it
draws a distinction between humans and their natural environment [32,33]. This is exemplified by a
distinction between natural and cultural heritage (defined in Articles 1 and 2 of the 1972 WH Convention)
and the establishment of their respective advisory bodies. These include the International Union for
Conservation of Nature (IUCN) for natural properties and the International Council of Monuments
and Sites (ICOMOS) and the International Centre for the Study of the Preservation and Restoration of
Cultural Property (ICCROM) for cultural properties. This division often causes clashes between the
benefits of conserving natural values and those associated with cultural or social values, leading to
competing priorities and conflicting interests in decision-making processes [34]. This is exacerbated
to the extent that the conservation of socially constructed natural and cultural heritage values may
become disassociated from their environmental settings and (climatic) processes [24,25,35,36].

There is growing consensus in the scientific literature [37-39] regarding the value of a
landscape-based approach to conservation, which can help to bridge the conceptual gap between nature
and culture. From this integrative perspective, heritage places include people, their built environments
and practices, local ecosystems and other ecological processes. Although landscape-based approaches
originated in the field of nature conservation [40,41], over the past decade, the cultural sector has also
made efforts for its implementation [42-44]. Furthermore, landscape-based conservation practices are
recognised for their potential to connect policy and practice at multiple interacting spatial levels via
the implementation of adaptive and integrated management systems [38]. Moreover, landscape-based
approaches are being consolidated as integrated solutions for addressing sustainability challenges, and
to contribute to the fulfilment of the Sustainable Development Goals (SGD) of Agenda 2030 [25,45]. In
the following subsections, we present common principles of landscape approaches discussed in the
fields of natural and cultural conservation. These serve as analytical dimensions of the landscape-based
approach and help to organise the primary findings presented in section three.

2.1. Landscape Scale and Governance

Landscape scale is acknowledged as a field in which various entities, including humans, interact
according to physical, biological, and social rules that determine their relationships [46—48]. Here,
the upscaling of conservation actions (generally targeting individual species or monuments) to an
entire landscape helps to understand how objects of conservation relate to one another and how
they are part of economic, environmental, social and cultural change processes [26,49,50]. In this
way, landscape scale represents the wider physical/spatial context in which heritage resources are
located, encompassing all possible interactions within a system [51], including the urban context [29].
Hence, conservation that employs a landscape-based approach requires managing the co-benefits
and trade-offs between a wide range of stakeholders. In this way, conservation becomes a process of
negotiation, decision making and re-evaluation that is expected to be informed by science but shaped
by human values and preferences [46,49].

A shared conservation vision requires a governance structure for the coordination of different
levels of organisation, assessment and implementation of measures. Thus, landscape governance
involves the institutions, organisations, and mechanisms by which communities currently govern their
relationship with the natural environment and global bio-geophysical systems [52]. The processes
of institutionalising climate change approaches that facilitate effective internal networks toward
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collaboration and the resolution of complex objectives are often generally poorly understood in heritage
management that deals with climate change, but also in climate change governance [34,53,54].

2.2. Evidence-Based Decision Making

Evidence-based decision making is a critical aspect for the normative of landscape [46] and
adaptive management [55]. Mapping, assessment, and monitoring tools are expected to facilitate
research activities for the description of socioecological systems. Based on this evidence, stakeholders
can improve their capacity to judge and respond to manage heritage resources in transforming
environments [56-58]. Consequently, monitoring using a landscape-based approach can provide a basis
for revising and improving management and conservation practices by considering the complexity of
human institutions and behaviours in the context of environmentally driven change [46,59]. In practice,
this requires transdisciplinary and collaborative approaches that are able to validate different data levels
and sources [29,60]. To articulate the evidence needed and produced by different stakeholders into
individual value systems, a shared conservation vision must be agreed on alongside the coordination
of activities for implementing relevant measures [61,62]. This requires all stakeholders to consider the
outcomes of a shared conservation vision from a more holistic perspective [63,64].

2.3. Adaptation Measures and the Resilience of Natural and Cultural Heritage

According to the Intergovernmental Panel on Climate Change [1], the climate change adaptation
of WH properties involves a decision-making process that seeks to reduce the vulnerability of WH
areas to climate change and creating WH resilience to current and future climate change impacts [1].
Adaptation processes must consider the design and implementation of measures that can increase
the resilience of landscape values and attributes [46,50] while ensuring that cultural and/or natural
significance is not adversely affected or lost [65]. Plieninger et al. [14] discuss how landscape governance
has been dominated by a conservation approach in which designated areas with special features
should not change. Consequently, some studies have highlighted the importance of developing and
operationalising landscape-based management frameworks to enable the safeguarding of heritage
values and attributes while at the same time allowing for change [49,66]. However, discussion on the
thresholds of ‘acceptable change’ remains at an early stage, particularly on the topics of climate change
mitigation and adaptation fields [65,67-69]; a larger focus has been on socioeconomic development
and its impacts on WH properties [70-72].

To sustain landscape processes and associated heritage values long-term, landscape resilience
(the capacity to absorb and recover from impacts) represents a vital aspect of climate change decision-
making processes [1,3]. The key elements in building heritage resilience include social/adaptive
learning and the monitoring of changes [73,74]. Monitoring is a valuable tool for generating data and
knowledge that can serve as a basis for informed decision making in managing WH properties within
a changing climate environment [68,75].

3. Methodology

3.1. Analysis Sources

This study focused on using SOC reports and their qualitative data on WH management and
conservation-related issues. The SOC reports, elaborated on a yearly basis, provided a brief analysis
of the conservation threats to properties that both the WH Centre and advisory bodies considered
as having high relevance for discussion by the WHCOM. These reports are requested when ‘the
values for which a property was inscribed on the WH List appear to be significantly threatened
by either existing processes, or by potential processes with a high likelihood of taking place” [28]
(e.g., climate change, development). Despite lacking quantitative information and analysis, SOC
reports are the source of more objective discussions on WH issues such as the range of impacts on
OUVs [12]. In their text format, reports include the viewpoints of the State party, advisory bodies,
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and the WH Centre in the form of concerns and recommendations that may differ from those of
the national authorities or heritage managers [76]. Although SOC reports identify climate change
and severe weather events among a list of 14 factors (https://whc.unesco.org/en/factors/) affecting the
conservation of WH properties, the system does not systematically correlate extreme weather events
(e.g., hurricane, drought) with climate change. Additionally, UNESCO’s SOC database is not designed
to provide systematic insights about the interactions between heritage management and the factors
that both positively and negatively impact the conservation of WH properties. Nonetheless, it has
proved valuable for the collation of information from numerous individual practices. Thus, SOC
reports can be used to systematically assess patterns linked to the identification of threats to WH areas,
management deficiencies, and conservation needs and developments [76]. For example, it has enabled
the monitoring and quantification of the qualitative aspects of factors affecting the conservation of
cultural and mixed heritage properties across time and geographical location [29].

3.2. Data Collection

In this study, we focused on ‘climate change” as a key term. The SOC reports were downloaded
from the UNESCO website and gathered in PDF format in order to conduct an advanced search in
Acrobat Reader DC v.2020 using ‘climate’ + ‘change’ as keywords. Through directed content analysis,
we sought to explore insights on the situational and management context in which climate change
was noted in SOC monitoring exercises. The aim was to understand commonalities and differences
between the challenges and/or opportunities discussed by conservation practice in all categories of
WH properties when confronted by climate change as a global phenomenon of systemic complexity.
We selected reports online from 2000 up to 2019.

3.3. Data Analysis

A coding system was applied to classify mentions of ‘climate change’ based on two pre-coding
dimensions and two post-coding dimensions (Table 1). First, pre-coding identified mentions using
the set of keywords ‘climate change’” and extracted all mentions found for analysis. The second
pre-coding dimensions were SOC reports’ general information, which was extracted and compiled in
a Microsoft Excel spreadsheet in order to identify mentions according to the year of the SOC report,
WH name, heritage category (i.e., natural, cultural, or mixed) and geographical location (country and
region). The post-coding dimensions served to structure analysis involving advances in theory and
practice. First, post-coding dimension three, context of references, identified the standard situational
context in which mentions could be discussed, based on World Heritage Convention (WHC) protocols
when elaborating on SOC reports. These included three viewpoints according to which debates on
conservation issues revolved: (1) expression of concerns (C) by the WH Centre or advisory bodies on
unresolved issues or possible negative outcomes of past and future measures; (2) recommendations (R)
by both the WH Centre and advisory bodies to State Parties on prioritising actions; (3) implementations
(I), which concerned the WHC’s acknowledgement of efforts made by State Parties for dealing
with a given threat or other conservation issues identified in previous WHC meetings. Viewpoints
varied in order of appearance within reports. The second post-coding dimension, landscape-based
conservation principles, comprised the operational definitions of landscape approaches identified
through a taxonomic analysis of mentions. Four typologies were defined to formulate an initial
framework for identifying landscape approaches related to climate change in WH conservation
practices: (1) landscape scale, which refers to the upscaling of conservation activities in the wider
context in which WH properties are located; (2) evidence of climate change impacts on OUV (lack or
availability) to inform heritage management; (3) landscape governance, which includes the lack or
existence of coherent planning and governance tools in collaboration with other sectors and actors
(policies, management plans, and strategic actions); (4) adaptation measures addressing one of or the
cumulative impacts of other identified factors that are exacerbated by climate change.
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Table 1. Coding dimensions and definitions.

Coding Dimension Coding Items and Definitions
. 1. Frequency of mentions 1.  Climate + change (keywords)
Pre-Coding within SOC reports
1. Year of SOC report
?~ 50C .reports general 2. Name of the property/category (natural, cultural, mixed)
information 3. Geographical location

1.  (C) Expression of concern

(R) Recommendation to implement measures
(I) Implementations (identification of
implemented measures)

Post-Coding 3. Context of mentions 3.

1.  Landscape scale (the upscaling of conservation activities)

Evidence of climate change impacts on OUV (lack or

availability of monitoring and documentation tools to

inform management actions)

Landscape governance (lack or availability of coherent

planning and management tools addressing local climate

change and WH conservation)

4. Adaptation measures (lack or availability of systemic
measures addressing the impacts of climate change factors)

4. Landscape-based 3.
conservation principles

Collected qualitative data (mentions) were entered into an Excel spreadsheet and analysed using
content analysis (Creswell, 2014). We calculated the frequency of each pre-coding and post-coding
item, i.e., the number of times an item was coded across SOC reports. Next, relationships between
pre and post-coding items were analysed based on their occurrence and following the hierarchical
order of coding dimensions. The Excel COUNTIF function was used to count the number of extracted
texts that met the criteria of coding dimensions. This allowed for interpretation of the meaning of
mentions in the theoretical context of landscape conservation and the WH system. The key aspects
of our analysis, which structured our results presented in the next section, were the following: (1)
the complexity of discussion around climate change based on WH categories, regions (pre-coding
dimensions one and two in Table 1) through the period 2000-2019; (2) the discussion of climate change
drivers within the WH system (post-coding dimensions three and four in Table 1); (3) trends related to
how WH conservation practice employed principles of landscape approaches to respond to climate
change (relationships among all coding dimensions).

4. Results

4.1. Pre-Coding Analysis: Frequency of Mentions to ‘Climate Change” in State of Conservation Reports

This section presents the results of the two pre-coding dimensions, frequency of mentions within
SOC reports and SOC reports’ general information (dimensions one and two in Table 1) and the
correlation between their related items.

Although climate change risks to WH areas are acknowledged in the list of factors threatening
properties (https://whc.unesco.org/en/factors/), our analysis showed that the term ‘climate change’ by
itself was mentioned only 103 times within SOC reports in the period 2000-2019 (Figure 1). Mentions of
climate change began appearing in 2000 and although these were not constant increased over time. The
year 2017 had the highest number of mentions (n = 16), whereas 2002 and 2004 indicated no mentions.
Mentions were observed referring to climate change as a general factor affecting the conservation of
properties and rarely correlated to specific natural phenomena. The slow but increasing number of
mentions across reports suggests that at the local level, climate change is still in an early identification
stage within the WH system.
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Figure 1. Timeline of total mentions (n = 103) of ‘climate change’ between 2000 and 2019.

Currently, 1121 properties are included in the WH List. Among these, 77.5% (869) are cultural
properties, 19% (213) are natural properties, and 3.5% (39) are mixed properties. Only 574 of these
properties have been discussed to date by the WHC and reported on in SOC reports. Similar to the
distribution of categories on the WH List, cultural properties led the discussion on SOC reports on
all negative impacts as it concerned the conservation of WH properties (68.5%, n = 393), followed by
natural properties at 27% (n = 153) and 5% (n = 28) for mixed properties. This study found that the 103
mentions to climate change were discussed as having an impact on 64 properties, corresponding to
6% of all WH properties on the list and 11% of properties discussed in SOC reports. However, the
analysis found that natural properties took the lead in the debate on climate change impacts on OUV.
Approximately 80% of the total mentions of climate change were made by natural properties, followed
by cultural properties at 14%. Mixed properties discussed climate change the least (6%) (see Figure 2).

TOTAL . . P
w
2
[=]
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©
o
@
[=2)
8
iy
Natural .
T
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5
=
Mixed ® °® .

World Heritage List Properties discussed in SoC  Discussing Climate change in
reports SoC reports

Comparative Analysis of Number of WH properties

Figure 2. Comparison between total World Heritage (WH) properties and properties in State of
Conservation reports discussing climate change.

Figure 3 shows the distribution of WH properties discussing climate change, as well as the
percentage of mentions of climate change issues per UNESCO geographical region. The analysis of
the geographical distribution of mentions to climate change showed that Asia and the Pacific (APA)
reported on climate change the most, followed by Europe (EUR), Africa (AFR), Latin America, and the
Caribbean (LAC) and Arab States (ARA). However, the number of WH properties being affected by
climate change showed a slight change in regional order, where APA and AFR accounted for a major
number (17 properties), followed by EUR with 16 properties, LAC with 11 and, finally, ARA with only
three properties.
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AFR @ APA EUR @ LAC ARA AFR @ APA EUR @ LAC ARA

Figure 3. Distribution of WH properties discussing climate change (in %) and total references to climate
change (cc) per The United Nations Educational, Scientific and Cultural Organisation (UNESCO)
geographical area.

4.2. Post-Coding Analysis: The Context of Mentions and Landscape-Based Conservation Principles

This section discusses the results of summative post-coding dimensions three and four in Table 1.
Relationships between the relevant years of SOC reports (dimension one, item one in Table 1)
were employed to present the evolution of post-coding items over time. Post-coding dimension
three, contexts of mentions, identified expression of concerns as the predominant context in which
climate change was discussed, with 47.6% of all mentions. The second type of mentions identified
the implementation of actions and measures (31%) presented by State Parties to the WH Centre.
Rehabilitation activities and maintenance works, including concrete descriptions of actions such as
the extension of boundaries and other adaptive interventions, were the most frequently mentioned
measures. The final group corresponded to recommendations (21.4%) made by the WH Centre and
advisory bodies to State Parties during the WHCOM; these commonly focused on further steps for
management and conservation improvements. An overview of the evolution of context of mentions
is shown in Figure 4. Specific examples across WH categories are discussed and illustrated in the
following section.

Frequency of mentions

o = o [} T W o I~ @ o O - o m T 1w O ~ @ o
(=] [=] o [=] o o e o o [= 1 R -l = p= = = e -
[=] o [=] [=] o o e o o o o o o o o o o o o (=)
o~ 3] o~ o N o N N o N N N NN N N N N N (3]

Years

@ Concerns @ Recommendations @ Implementations
Figure 4. Mentions differentiated according to context (coding dimension 3).

Results from the post-coding analysis corresponding to dimension four in Table 1, landscape-based
conservation principles, revealed the most pressing issue as a lack of evidence of climate change
impacts on OUV (37.4% of all mentions) (Figure 5). This principle highlights the role of monitoring
and documentation tools for informing management actions and conservation measures. The second
principle, adaptation measures, was observed in roughly one third of all SOC reports (36.7%). This
principle concerned the availability of systemic measures to address the impacts of climate change.
Mentions discussing issues of landscape governance were in third place (18%). This referred to the
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inclusion of heritage conservation at wider strategic and operational levels as a means for responding
to climate change, particularly acknowledging policies, strategies, and the coordination of different
management sectors. Finally, landscape scale was the least-discussed principle (8%) and focused on the
upscaling of conservation activities beyond WH property boundaries; the principle was also discussed
in relation to socioeconomic context and other environmental or physical aspects pertaining to where
properties were located.

o 10 10 e
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Years
1. Landscape scale @ 2. Evidence of climate change impacts on OUV 3. Landscape governance

@ 4. Corrective measures

Figure 5. Mentions identified as landscape-based conservation principles (coding dimension 4).

The summative of post-coding dimensions that classify the types of mentions of climate change
proved that these became more elaborated over time in taxonomic terms. This can be seen by the
increase of concurrences of post-coding items over time. During the period 2009 to 2012, a peak in
mentions of natural properties was observed to correlate with more than one item from landscape-based
conservation principles and context of mentions. A second peak in correlations was observed from 2017
to 2019. In both periods, natural properties were found to be predominant; in the most recent period,
however, cultural properties became more visible (see Figures 4 and 5). Latest discussions were more
likely to include several items of post-coding dimensions three and four than earliest mentions. As
such, these included the recognition of measures implemented by State Parties together with expressed
concerns and provided recommendations. Additionally, each context of mentions could be linked
to one or more landscape-based conservation principles. Yet, this does not necessarily mean that
discussions on climate change are becoming more comprehensive regarding management practices.
This is further explained in the next section. A general summary of findings is shown in Appendix A.

4.3. Relationships between Post-Coding Dimensions

In this section, we present the results of the relationship analysis between post-coding dimensions
in hierarchical order. Here, post-coding dimension four, landscape-based principles, as well as related
items aligned under items of post-coding dimension three, contexts of mentions.

Figure 6 indicates that the most frequent correlations between post-coding dimensions linked
concerns (post-coding item 3.1) with adaptation measures (post-coding item 4.4). Examples of these
mentions include common petitioning from the WHCOM to State Parties to reduce the impacts of
previously identified threats (e.g., pollution, natural phenomena, natural resources depletion) that
had been observed as exacerbated by climate change, and that may potentially increase a property’s
vulnerability. This situation suggests a lack of management and conservation strategies for reducing
the vulnerability of WH properties to climate change, particularly to environmental risks. Following
on closely, post-coding item 3.1, expression of concerns, correlated to post-coding item 4.2, evidence
of climate change impacts. Considering that WH properties are requested to implement their own
monitoring and documentation processes, related mentions highlighted a lack of adequate methods
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for documentation, data collection, and for assessing the impacts of climate change on properties’
OUV as a means for informing and supporting the prioritisation of actions. It was observed that
these mentions often lack a definition of the type of threat and how it is related to climate change; for
example, an increase in the frequency and/or intensity of natural phenomena, or the transformation
of environmental settings as stated in projections for particular local contexts, etc. Finally, concerns
(item 3.1) showed the least correlation to post-coding items 4.3 and 4.1, landscape scale and landscape
governance, respectively. These groups of mentions focused on understanding properties’ components
and conservation actions within a larger physical scope and included the involvement of a broader
range of actors; for example, the consideration of WH properties at higher policy and management
levels that targeted climate change. Examples of mentions found correlating dimension three, one, and
dimension four per WH category are shown in the Table 2 item.

24
18

12

Frequency of mentions

Concerns Recomendations Implementations

Landscape-based conservation principles in cotext of references

1. Landscape scale @ 2. Evidence of climate change impacts on OUV

3. Landscape governance @ 4. Corrective measures
Figure 6. Illustrates the summative assessment of post-coding dimensions three and four.

The second group of correlations between post-coding dimensions, as shown in Figure 6, found an
increasing recognition of implementation of measures primarily responding to the need for gathering
evidence of the impacts of climate change on WH properties (post-coding items 3.3 and 4.2). More
comprehensive monitoring programs and assessment studies are mentioned as requirements within the
framework of studies and conservation programs that are primarily undertaken by an entity external to
the national party and local management officials. Following on closely was the frequency of mentions
for subgroups involving correlations between implementations of corrective measures (post-coding
item 4.4) and landscape governance (post-coding item 4.3). These two categories are related because
rehabilitation and maintenance activities are often strengthened at higher strategic and management
levels; for example, for natural properties, such actions aim at maintaining OUV related to biodiversity.
In cultural heritage, actions may include developing new protective infrastructures that can facilitate
WH adaptation to climate change. These include considerations for heritage conservation in the form
of strategic management and development plans applied at a broader territorial level in which heritage
is embedded. The least frequent mention in this group (see Figure 6) correlated implementations
with post-coding item 4.4, landscape scale. Related actions included the extension of WH properties’
boundaries and the implementation of transboundary studies (e.g., the Great Himalayan National Park
Conservation Area and the overall approach to the waterfront in the Historic Inner City of Paramaribo).
Examples of this group are shown in Table 3.

The third group of correlations (Figure 6) corresponded to recommendations (post-coding item 3.2)
made by the WHC to State Parties regarding climate change management and measures (post-coding
item 4.4), followed by regular maintenance and adaptive management measures supported by enhanced
monitoring tools and the involvement of wider governance levels (post-coding items 4.2 and 4.3).
A final correlation represented acting in collaboration with other sectors for reducing threats and
pressures that increased properties” vulnerability to climate change (post-coding item 4.1). Table 4
shows examples of this group of mentions.
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Table 2. Summary of main findings per WH category.

11 of 19

Mentions of Climate Change as Contexts of Mentions
(Dimensions One and Three)

Dim. 2: SOC Reports” General Information

Dim. 4: Landscape
Conservation Principles

Item one: keywords in texts Item 2 3 4 Item 1-4
“[T]he current lack of effective site management for most
components, as well as identified threats. At present, [a] level of 2019 (1) Landscape scale
protection and management is only available for the three large Forts and castles, Volta, Ghana, (2) Evidence of climate change
forts. The other forts are mostly abandoned, with accelerated Greater Accra, Central and AFR impacts
degradation due to rising salts and humidity, lack of effective Western Regions (4) Adaptation measures
management and the possibility of climate change impacts.”
“The Old City of Shibam, [constructed] of mud and located in a
flood prone area, remains at severe risk of major damage, unless
necessary preventive measures are taken. The effects of climate
S:hapge are exacerbating this pro‘t?lenl\.’ Therefqre, the proposed 2018 Yemen (3) Landscape governance
Shibam Oases Development Project’ is essential for long-term . . C .
. . . N . Old Walled City of Shibam ARA (4) Adaptation measures
conservation. This project, which is part of a sustainable food
security program, involves preparation of a comprehensive
developmental plan for the conservation and use of Shibam oases,
which are considered as the buffer zone of the property.”
“According to the report, the site is subject to changes due to
socio-economic phenomena (schooling, infrastructure
development), human activities and environmental degradation 2013 Mali
veop g . . 8 Cliffs of Bandiagara (Land C/N (4) Adaptation measures
(climate change, demographic pressure). Some intangible cultural AFR
. . . . of the Dogons)
practices are mutating due to contact with other imported values
(religions, cultural tourism).”
“[The] future integrity of the property [faces high] risk, taking
into account the possible prospect of offshore oil exploitation ... 2012
uncertainty about the impact of invasive species, the already . - Belize .
existing threats for which progress on the corrective measures is Belize Barrier Reef N LAC (4) Adaptation measures

unclear and the globally increasing effects of climate change to
coral reef systems.”

Reserve System
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Table 3. Example of analysis implementations (item 3.2) and landscape conservation principles (dimension four).

Dim. 4: Landscape
Conservation Principles

Mentions of Climate Change as Implementations

(Dimensions One and Three) Dim. 2: SOC Reports” General Information

Item one: keywords in texts Items 2 3 4 Items one to four

“An India-Bangladesh Joint Working Group on Conservation of (1) Landscape scale
the Sundarbans (JWG) has been created, which has led to an . P
e . o . 2019 Bangladesh (2) Evidence of climate change
agreement to conduct joint studies on the indicators to monitor N .
. Sundarbans APA impacts
the health of the Sundarbans ecosystem and the impacts of (4) Corrective meastres
climate change and to protect the Bengal Tiger.”

“Other issues are reported, such as the presence of clandestine
interventions in historic buildings, the potential impact of

wholesale trade and street markets and the need to improve risk 2019 (2) Evidence of climate change

. . o . Peru impacts
preparedness in the property in order to fa'ce El Nifio ar}d climate Historic Centre of Lima C LAC (3) Landscape governance
change threats. All issues were taken into account in the (4) Corrective meastres
elaboration of the new Master Plan and are expected to be
addressed with its implementation.”
“At Eridu, a landscape-based survey of the hinterland of the ci 2018
L : P ey . ty The Ahwar of Southern (2) Evidence of climate change
is being planned to research the impact of climate change on the Iraa: Refuge of Ira impacts
marshes, as is a survey of the city and a Conservation Plan; a: & C/N 9 P

Biodiversity and the Relict ARA (3) Landscape governance
Landscape of the

Mesopotamian Cities

funding is being sought for a five-year research, excavation and
enhancement project.”
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Table 4. Example of analysis recommendations (item 3.3) and landscape conservation principles (dimension four).

Mentions to Climate Change as Recommendations (Dimensions One
and Three)

Dim. 2: SOC Reports” General Information

Dim. 4: Landscape
Conservation Principles

Item one: keywords in texts

Item 2

3

4

Items one to four

“Several colonies continue to be observed outside the property and given
their susceptibility to other factors, including climate change, it is
recommended that the Committee encourage the State Party to develop a
proposal for an extension of the property in order to ensure that the
majority of the areas occupied by overwintering colonies are properly
protected and to increase the potential of the property to adapt to
changing climatic conditions and associated changes in the distribution
of overwintering colonies.”

2019
Monarch Butterfly
Biosphere Reserve

Mexico
LAC

(1) Landscape scale
(2) Evidence of climate change
impacts
(4) Corrective measures

“With regard primarily to the issue of tourism pressure and the negative
impacts of climate change, the property remains subject to the
cumulative impact of ascertained and potential threats. Sufficient
improvement in the state of conservation and further progress with
mitigation are therefore [still needed] in order to maintain the
authenticity and integrity of the property and to protect its OUV to a
level that will prevent the property [from being] considered for
inscription on the List of World Heritage [Sites] in Danger.”

2019
Venice and its lagoon

Italy
EUR

(2) Evidence of climate change
impacts
(4) Corrective measures

“The mission noted that the size of the area and the diversity of its
ecosystems contribute to its adaptive capacity to climate change. The
property would benefit from an active programme for monitoring the

impacts of climate change, including ... carrying out a vulnerability
assessment for both natural and cultural (archaeological) resources and
to prepare an adaptation strategy on that basis. This could be integrated
within the recommended strategy and action plan for reducing risks to
the World Heritage property.”

2007
Tasmanian wilderness

C/N

Australia APA

(1) Landscape scale
(2) Evidence of climate change
impacts
(3) Landscape governance
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5. Discussion and Conclusions

This study provided an overview of how climate change is discussed within the WH monitoring
system (SOC reports). The reliability of this monitoring tool is often challenged by politicised
clashes between State Parties, the WH Centre, and advisory bodies. Despite such limitations, this
research revealed that progress has been made in terms of recognising climate change as a threat to
WH properties. However, addressing this issue has not yet been sufficiently integrated within the
monitoring system. Only 64 (6%) of all WH properties mentioned climate change in SOC reports.
Among WH categories, natural heritage leads the discussion on climate change. This is explained by
the fact that their OUV is based on environmental characteristics that are directly affected by climate
change [77,78]. Although cultural heritage properties have gained visibility in recent years, the number
of both cultural and mixed properties are unlikely to reflect the reality of current climate challenges
worldwide. This is particularly true when considering the increasing number of literature on climate
risks and vulnerability assessments [18].

In this study, we identified four principles of landscape-based approaches used as a response to
climate change challenges for the conservation of natural, cultural and mixed properties mentioned in
SOC reports. These principles were observed predominantly as concerns expressed by the WHCOM
regarding the need for adaptive measures and for gathering evidence that is more consistent regarding
the impacts of climatic factors on the OUV of properties. Additionally, monitoring and evidence-based
management are increasingly being requested. This suggests that monitoring tools requested by the
Operational Guidelines for the Implementation of the WHC (and as part of the process for a property
to be nominated with WH status) are likely insufficient for assessing the complexity of climate change
in relation to WH conservation.

Conservation using a landscape approach provides considerable room for action regarding
collaborative strategies among governance and managerial sectors at the local level. Our results
showed that both the upscaling of conservation activities in its wider context, as well as partnerships
among different sectoral and governance sectors, can benefit from additional exploration in the context
of climate change solutions. Our analysis also identified that a clarification is required regarding two
aspects of what is being monitored and reported as ‘climate change’ in SOC reports. The first aspect
refers to the identification of threats resulting from climate change, e.g., the increase in frequency
and/or intensity of given natural phenomena. The second aspect refers to the transformation of
environmental settings as part of the earth’s natural processes related to climate change. Differentiation
in the reporting and monitoring of such situational aspects raises two very different challenges for
the conservation discipline. Increasing natural phenomena and their related risks challenge local
managerial capacities and calls for adaptation strategies and risk preparedness. Furthermore, the
transformation of the planet’s physical environment can (and should) lead to deeper questioning of
the paradigm behind the conservation discipline. According to Solli et al. [79], “The more fundamental
(almost existential) question is what will climate change do to the concept of heritage and our way of
expressing scientific narratives about the past?’

We conclude that landscape approaches require additional study not only for the management of
WH properties but also for the expansion of heritage conceptualisations. Climate change makes evident
the need for deeper connections between cultural and natural values. Thus, heritage understandings
should be expanded to include local, regional and/or State significance, and into the relationships
between nature and culture. In this sense, developing a common understanding of what constitutes
anthropogenic climate change and its associated impacts, including how these can be reduced through
feasible climate adaptation actions for both natural and cultural properties, may serve as a crucial first
step in improving the monitoring of WH properties. As highlighted in existing research [49,80], a
new or revised operationalisation of the limits of acceptable change, without losing heritage values, is
crucial for the climate adaptation of WH properties. However, this responsibility should not fall solely
on the UNESCO WH system. Rather, it should be undertaken primarily by State Parties as part of
their own agendas on mitigation and adaptation to climate change. For policymakers, the exploration
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and implementation of landscape-based management approaches can advance the adaptation and
strengthening of WH multi-scale governance systems. This can foster the operationalisation of local
sustainable goals that can integrate heritage values, while also enhancing good governance practices.

Furthermore, adapting comparative methods such as those used by qualitative datasets for policy
analysis [81] can help to uncover useful pathways for UNESCO agendas. For example, using the
concept of saliency can retrospectively reconstruct policy agendas, compare agendas over time, enable
scholars to reconstruct relative attention to all issues on an agenda, and benefit the monitoring system
with a more transparent and systematic analysis for all WH properties. This will allow for embedding
WH contexts within larger environmental and political processes of climate adaptation and mitigation.

In the meantime, UNESCO is presently updating its climate change policy for WH properties
(see https://whc.unesco.org/en/climatechange/). The updated policy is expected to promote preventive
and proactive measures for implementation by State Parties in order to strengthen the resilience of
cultural and natural WH properties. The landscape principles discussed in this paper can serve as a
basis for addressing the gaps in practice and knowledge related to the climate change management of
WH properties and address related impacts through actions for adaptation and mitigation.
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Appendix A

Table Al. Summary of the total number of mentions per WH category (does not include the total
number of WH properties).

Coding Dimension Coding Items Totfﬂ WH Categories (Dimension Two, Item Three)
Mentions Natural Cultural Mixed
1. Freq. of mentions L NO' of times c.hmate change is 103 83 14 6
mentioned (mentions)
APA 36 32 3 1
, EUR 28 24 3 1
?.f SOCt reports general AFR 04 17 4 3
information LAC 1 9 4 0
ARA 3 1 1 1
1. Concerns (C) 49 38 8 3
3. Context of mentions 2. Recommendations (R) 22 20 1 1
3. Implementations (I) 32 25 5 2
1. Landscape scale 11 8 2 1
4. Landscape-based 2. Evidence of climate change
. . . 52 44 5 3
conservation principles impacts on OUV
3. Landscape governance 25 16 7 2
4. Adaptation measures 51 37 12 2
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