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In the absence of a holistic view of landscape sustainability, credible data and consistent information are needed to

help decision-making and support adaptive landscape management. This course of events highlights a strong need

for a tool (system of standards and controls) that can be used by multiple stakeholders (such as NGOs, public

authorities, cooperatives, associations, higher education institutes, etc.) to analyze the state and sustainability of

landscapes, predict any impact of new projects on the landscape, and develop urban and peri-urban planning

policies.  However, while consolidated tools of assessment exist, they exhibit complexity in their references.

Existing assessment tools also lack specificity and are primarily limited to qualitative approaches. Although large

sets of indicators are available and can be adopted, it is crucial to select a new set of non-conventional indicators

that provide a holistic view of the various dimensions of the landscape.

landscape indicators  landscape sustainability  landscape assessment

weighting and aggregation

1. The Term Landscape

The term “Landscape” was considered in many disciplines like environmental sciences, agroecological sciences,

socioeconomical sciences, and territorial policies. Landscape is multipurposed , thus many theories are applied.

It is a geographically wide area that correlates with human perception  due to the aesthetic appearance and the

many visible structures of a territory . A given landscape is the result of how a population uses it and perceives it

. At the same time, it is impacted by natural processes and man , who has shaped it over millennia by his

activities.

Hence, landscapes are dynamic and in continuous change , and develop interactively with the human

societies occupying it . So, it became a necessity to claim their right and responsibility toward landscape

protection, management and planning . And, “looking after landscape is no longer about preservation...change

can be positive if planned and managed well“ [11]. But, to fulfil the landscape remit, we need to discuss all

landscape facets, starting from landscape policies to landscape management planning, providing robust means of

measuring the sustainability outcomes of landscapes, and landscape assessment systems.

Even though landscape is starting to be included in the policies themes and in the assessment framework, still

there is a lack in tools adopting landscape indicators. Common tools are described in this article, with the emphasis
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on (i) common tools for general sustainability (e.g., EIA Environmental Impact Assessment, FSA Farm

Sustainability Assessment, and METT Management Effectiveness Tracking Tool) and (ii) known tools for landscape

sustainability (e.g., LCA Landscape Character Assessment, LPS Landscape Character Assessment, LQ

Landscape Quality, LVIA Landscape & Visual Impact Assessment).

2. Meaning of Sustainability

Two perspectives on the sustainability concept are commonly known in the field of sustainable development and

environment literature . The first considers sustainability as an aspiration rather than a state , in the sense

that sustainability is the “direction towards the goal”, and not measured in absolute terms , while the second

considers sustainability as “an achievement”. In this second case, sustainability is well-defined and can be

measured with the use of particular criteria and defined indicators .  Remarkably, the two mentioned

perspectives consider the definition of sustainability as a “three pillar concept” i.e., considered at a time the three

dimensions of sustainability are as follows: social, economic, and environmental .

3. Sustainability Assessment Approaches and Tools

Sustainability assessment is a process  that helps decision makers and policy makers to reach sustainability

and decide what should or should not be made to reach a more sustainable society . In short, sustainability

assessment provides decision makers with integrative environmental and social systems . It considers micro-

and macroscales to anticipate the short- and long-term implications of a proposed project, a suggested plan, or

intended policy .

In other terms, it is a dynamic process that considers alternative trajectories to prioritize sustainable actions at a

particular time and place . To assess sustainability, there is a wide range of approaches and tools, depending on

the context and scale of analysis , and these were discussed by Buytaert et al. .

4. Landscape Sustainability Assessment

To define landscape sustainability, we should firstly consider the landscape-specific ecosystem services in the long

term. Secondly, the landscape must be able to constantly provide services that are essential to maintain and

improve human wellbeing .  But regardless of the absence of common methods for (and indicators of)

assessments, and despite the heterogeneity of the approaches, landscape sustainability assessment offers great

opportunities  to be adopted in new policies or to renew political and planning culture.

The first sustainability assessment used in this regard was the Environmental Impact Assessment EIA for

intervention projects, which was reinvented as Strategic Environmental Assessment SEA for territorial programs

and landscape programs with an effect on the environment . The latter showed importance in strategic decisions

of plans, policies, and programs but unfortunately, it remains mostly voluntary for the landscape approach . Most
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tools known about general sustainability and Landscape sustainability were based on qualitative approaches.

Researchers noticed a diversity of uses, going from adaptive and transformative to managerial and development,

but none of the tools were holistic.

While sustainability at the agricultural level greatly inspired the research on landscape indicators, the case of FSA

(known in French as IDEA or Indicateurs de Durabilité des Exploitations Agricoles) that, as other Agri-based

policies and quantitative assessments, established the multipurpose use of agriculture and attributes the

significance of ecological values, in addition to the scenic and recreational value of the rural landscape .

Nevertheless, the interest here emphasizes the use of landscape indicator-based assessments, as is the case of

SEA. However, there is a need for quantitative formalization of the landscape, without excluding the qualitative

part. According to Fisher , landscape plans in Germany were prepared to be used as a state of the environment

and help defining development objectives.

It is only since the mid-1990s that landscape plans were used, in parallel to land use plans, to identify and

overcome potential impacts . Still, achieving landscape sustainability entails persistent corrections, as a

result of changing societal priorities .

5. Defining Landscape Indicators and Their Arising Need

The need for Landscape Indicators (LIs) resulted from the necessity to evaluate and monitor various landscape

aspects and their interconnected nature—human—over time, since landscapes are the interaction between the

different social aspects of a population and a geographical area . But, the different components of the landscape

trace a specific identity, and subject it to considerable pressure. LIs are thus vital tools in identifying the qualities

and criticalities of a particular area , and single features that express landscape change over space or time .

However, covering all landscape facets (the so-called dimensions of a landscape) needs interdisciplinary approach,

which is a rarity in previous studies, where most published papers focused only on one or two dimensions. Also,

most landscape assessments using indicators relied on the ecological indicators that differ greatly from LIs.

Transferable (not universal) LIs are favored by landscape characters (related to the characteristics of an area) 

and are an ideal reference of assessment and monitoring  in that they provide decision makers and restoration

practitioners with a greater understanding of modifying landscape patterns .

Considered as indexes, numerical values based LIs have quantifiable characteristics , allowing a large set of

data to be minimized to a simple measure . Like all indicators and indices that were developed to measure

sustainable development , LIs are used in key international sustainability, particularly in landscape sustainability

studies .

6. Relevant Landscape Indicators and Categorization
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Differently from the ecological indicators that use field observations, landscape indicators emphasize land cover 

, landscape character , aspects of landscape perception, and can define social perceptions . Most

importantly, they take into consideration the objective and subjective approach of landscape .

Also, indicators and indices developed for sustainable agriculture were applicable to landscape sustainability

studies but remain copious and difficult to measure , especially in a landscape that is interpreted as a scheme of

eco-mosaics with a perceptive and identity realm. Therefore, we should merge the sustainability indicators

mentioned above with historic , visual–social perception indicators  and land use indicators  to be able

to explain all landscape facets and meet the current study objectives.

Before revealing the indicator sets found in the literature, the Farm Sustainability Assessment was selected from

the existing tools for general and landscape sustainability to show the details of the sustainability indicators used to

evaluate while using this method. FSA is based on three pillars and five key properties relating to the sustainability

of agriculture . The selection to showcase FSA relies on similarity with the proposed tool. It adopts a mixed

methodology, an indicator base, and a quantitative method. Several indicators can be adopted as landscape

indicators, while others show no direct relevance to landscape. The second indicator-based set for sustainability in

agricultural farming is based on five key properties : robustness, autonomy, capacity to produce and reproduce

goods and services, territorial embeddedness, and global responsibility. They are also indicators, however,

analytical and qualitative indicators, all relevant to landscape.

The literature reveals available landscape indicator sets and provides a categorization of indicators. According to

Valánszki , their number is limitless and only a few studies explain how they can be used  and whether the

measurement is quantitative or qualitative, with a stress on the choice of appropriate landscape indicators 

.The Landscape Observatory of Catalonia (CLoT), for example, proposed a set of 10 indicators that measure

the physical changing of the landscape, the social perception, and the implementation of landscape policies .

Other sets dealt with only one aspect .

In general, indicators that describe the landscape well, particularly the characterization of the landscape, are well-

studied in Europe , particularly in terms of the rural landscape. The objectives here were to evaluate the effects

of agricultural policies, favoring land use and ecological aspects, discarding landscape-related indicators, and

ignoring urban and cultural landscapes. Several countries followed the European countries and developed

advanced methods to trace policies and land use mapping , but landscape indicators were still not well adopted.

However, several technics were developed and are now commonly used in determining landscape structure (case

of Geographic Information System GIS), mostly in countries that have implemented Landscape Character

Assessments .

The Center for International Forestry Research CIFOR prepared a simple set of four groups of indicators of

performance [23]. They can be applied across landscapes at different scales. According to Baral and Holmgren

[23],“If all four of these are stable or improving, then we are making progress to meet sustainability targets” and

using indicators from each of these groups can together assess landscape performance to stakeholders, decision
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makers, landowners, and policy makers. Applicable to any landscape system, this framework defined sustainability

measures of landscape performance in order to identify whether a landscape is sustainably managed or if any

changes are needed to reach landscape sustainability. 

While landscapes in the mindsets of Dutch, Italian, and English studies are not reduced to a physical aspect that

can be measured, analyzed, monitored, or mapped. It is a human being’s relation to his environment through

beliefs, emotions, and senses. This explains the objective or physical qualities of a landscape in correlation with

the subjective, perceptual, and sensory qualities .

The qualitative participation in the Netherlands was based on landscape appreciation and perception . Using the

Scales for Landscape Perception and Assessment SLPA methodology, the descriptions given by the public were

adopted to explain all of the social, physical, and functional factors that influence them . The outcome was the

“seven qualities of landscape”, which are unity, functional organization, possibility of using landscape for own

activities, historical character, natural character, spatial dimensions, and sense impressions.

From the Italian perspective, landscapes are also considered to be what is perceived by the population and results

from natural factors and human action in a given area. Italian landscape indicators for sustainable management

only became consolidated with the new cultural context of the ELC . What was just mentioned in the Dutch and

Italian methodology is unlikely in the UK’s regulation of environmental standards, which monitors a set of indicators

with designated criteria. However, they were able to develop 158 “emerging indicators” for future monitoring at

landscape scale .

7. Need for A Holistic Approach to Assess the Sustainability
of Landscapes

Firstly, this study showed the increasing interest in landscape-related concepts and adoption in policies, and which

landscape indicators can be developed to help assessing the sustainability of landscapes . They are a non-

conventional approach that can be developed at local, national, and regional scales. A holistic approach for

assessing the sustainability of landscapes is still missing . Even though, a large set of LIs do exist, it might be

difficult to select indicators aimed at managing and monitoring the landscape, especially since it is crucial to select

a new set of non-conventional indicators that can (i) take into account visual and social indicators, (ii) express

qualitative and quantitative values, and (iii) give an overview on the different landscape dimensions. The interest in

the European landscape assessment approach relied mainly on the similarity in the diversity of landscapes with the

country of this current study, Lebanon.

It is unlikely that there is a gap in the studies on Lebanese landscapes and their sustainability and assessment.

They were only mentioned in the National Master Plan of Lebanese Territory NPMLT that underlines the most

important landscapes of Lebanon and emphasizes the importance of being “a part of a general policy” , without

going further than this. Plus, landscape sustainability is only recently becoming an interest for Lebanese

researchers in the landscape field, and many attempts toward landscape policy are nowadays under discussions.
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Lebanon—a full voting member in the United Nations General Assembly since 1945—has established several

international agreements and ratifications in this course, but these are mostly within the framework of sustainable

development and the resource conservation of the Lebanese terrestrial landscapes. Most agreements are used at

either the territory or reserve level. In the first case, agreements are meant for preservation or protection purposes,

while in the second case, for management purposes. An exceptional national commitment to the Sustainable

Development Goals SDGs must be highlighted since Integrated Landscape Management is applied.

Nevertheless, the Lebanese law 130/2019 reinforces the establishment of new protected landscapes. Considered

as an essential pillar of development policy and ecotourism, Law 130/2019 consists of 23 articles aiming the

prevention and protection of the natural areas in Lebanon. Five main categories are observed with no clear

consideration to landscape integration, rehabilitation, or enhancement. Unfortunately, the law in Lebanon is devoid

of the landscape dimension, leading to a lack in urban and rural planning, and creating inequalities and a

dominance of privilege over the landscape Community contribution is highlighted in the above table, mainly in the

Hima category, where protection and management of site is initiated from the community. The different existing

laws have not yet mentioned landscape preservation. However, with citizen participation, the Lebanese state can

enhance, classify, and protect landscapes.

Last but not least, we must underline the drastic need for a reference to the value of Lebanese landscapes, both in

urban and rural areas, defining all landscape strategic frameworks. Preserving the landscape suggested herein

contributes to the preservation of the visual identity and genuineness of the natural and built landscapes of

Lebanon. The proposed tool in our research (the LSA Landscape Sustainability Assessment) will present a

directive toward reaching sustainability and a standardization of the changing Lebanese landscapes. Landscape

indicator-based, LSA will help propose concrete solutions, conservation, and/or correction at different scales.

8. Further Studies Initiated

Many issues have been raised, including the increasing interest in landscape-related concepts and the need to

adopt them in territorial and management policies. Also, in the presence of different tools, a complexity of reference

is shown within a chaotic field of application. Yet, most approaches are qualitative and based on

environmental/agro-ecological indicators. Therefore, to objectively and quantitatively assess landscape

sustainability, a need arises for a new tool based on a new adaptive set of indicators.

The selection of indicators will be based on existing and inventive indicators to show the best reference to

landscape sustainability. That is the case of Landscape Indicators. Some of the large sets of indicators can be

adopted, but an adaptive method should be applied. That is why what has been offered so far in terms of

landscape indicators can be a good example for Lebanese Landscape Indicators (LLIs) and provide clear signs of

the success or failure of proposed project and policies. They will guide decision makers to prioritize the landscape

and identify the weaknesses and discrimination of strength in the landscape.
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LLIs must communicate clearly and precisely the features of a landscape to the citizens of Lebanon in order to

facilitate and improve their understanding. Accordingly, a mixed and holistic methodology will be applied, and

different data types will be needed to fully contribute to the identification of landscapes, furthering the knowledge of

existing challenges.

One must know that Lebanese landscapes show variability in characteristics, in physical aspects, and in functional

requirements and they present a unique visual identity and genuine natural and built landscapes. They are an

exceptional scenic reprieve in an integrative community, worthy not only management and design, but also

conservation. They can be a great inspiration for an ideal set of landscape indicators.

Last but not least, the development of a non-conventional and holistic tool for the assessment of landscape

sustainability is widely needed. Landscape Indicators are the main component for the success of the proposed tool

and could be used by multiple stakeholders (such as NGOs, public authorities, cooperatives, associations, higher

education institutes, etc.) to analyze the state and sustainability of landscapes, to predict the impact of new

projects on the sustainability of the surrounding landscape, and finally to develop urban and peri-urban planning

policies which respect the evolution of the landscape while keeping other attributes of quality. Further studies have

already been initiated to ensure the development of this tool, to settle the right set of landscape indicators, its

various implementation, and further enhancement. 
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