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Figure 11. Hazard Maps for LDU'’s of Desertification (left), Erosion (middle), and Intensification of
urban sprawl (right) in Jordan: Al-Yarmuk (a—c) and Mujib (d—f).
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Figure 12. Hazard Maps for LDU'’s of Desertification (a), Erosion (b), Forest Fire (c), and Intensification
of urban sprawl (d) in Lebanon.

(@) (b) (9 (d)

Figure 13. Hazard Maps for LDU’s of Desertification (a), Erosion (b), Forest Fire (c), and Intensification
of urban sprawl (d) in Cyprus.

4.2. Landscape Value Maps

At the end of the Landscape Value assessment we produced a LV map for all the selected areas
for each partner’s country (Figures 14-16).
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Figure 14. Landscape Value (LV) maps in Greece: (a) Epirus and (b) Lesvos.
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Figure 15. Landscape Value (LV) maps in Jordan: (a) Mujib and (b) Al-Yarmuk.
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Figure 16. Landscape Value (LV) maps in (a) Lebanon and (b) Cyprus.

4.3. Landscape Risk Maps

The overall landscape risk maps produced within the LRA-LDSS are the result of the MedScapes
risk equation that integrates hazard versus landscape value for the LDUs in the four analyzed countries:
Cyprus, Jordan, Greece, and Lebanon (Figures 17-19).

Figure 17. Landscape Risk Assessment (LRA) maps for Lebanon (a) and Cyprus (b).
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Figure 18. Landscape Risk Assessment (LRA) maps for the two areas in Jordan: (a,b).
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Figure 19. Landscape Risk Assessment (LRA) maps for the two areas in Greece: (a,b).

The two-dimensional matrix for a risk legend enabled us to spatially represent the results of our
study (Figure 20). Furthermore, it plays an important role in the evaluation process of the effects of
the risk in relation to the loss of landscape character of the affected area. For each chosen Hazard in
every selected area, it enables us to estimate and judge the risk of a reduction in LV that is directly
proportional to the intensity of the hazard. In the upper part of matrix, highlighted as “high risk of
loss’, the dark colors detect the LDU'’s that are subjected to a greater risk. It means that they are areas
of particular interest for protection/conservation land-use decisions, and indicates a more pressing
need of attention. In Lebanon, 57.29% of LDUs lie within the high risk of loss zone, 31% lie within the

medium risk of loss zone, and 9.79% lie within the low risk of loss zone (Figure 21).
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Figure 20. Landscape Risk Assessment (LRA) legend.
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Figure 21. Number of LDUs per value of risk of loss of landscape value.

4.4. Landscape Decision Support System

The results of the spatial Risk Assessment are available online on the landscape RA and DSS
interactive framework created during the MedScapes project. Using this tool, the users can visualize
on GIS maps the outcome of the overall study and can generate spatially-based scenarios by altering
the rank and weigh of the indicators. In the first case (Figure 22, the users can manipulate the
Ecological Integrity components by changing the rank value of the Habitat Continuity, Dominant
Habitat Type, and Naturalness and/or they can alter the Intensification of Urban Sprawl hazard
components modifying the Refugees, Formation, Landform, and Settlement rank values. The operator
can either start by filtering LDUs based on the indexing parameters, or by directly editing the LDUs of
their choice, depending on their areas of interest. The higher the rank value assigned to the weighting
of the parameter the more conducive it is to Landscape Value and Intensification of Urban Sprawl.
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Figure 22. LDSS scenarios create by rank modification.

In the case of the scenarios generate by weight modification, the Landscape Values and
Intensification of Urban Sprawl pressures could be changed bearing in mind that the total value
of the weight percentage can’t exceed the 100 percent (Figure 23). The scenarios generated by
the model allow users to see a case series of possible physical transformations of the territory.
Those changes, due to the modified intensity of the hazards and of the LV, will have repercussions
on the character of the landscape that will be readable and evaluable with the help of the matrix.
While identifying and ranking the LDU areas at greatest risk of loss of landscape character the scenarios
will help decision-makers in choosing the needed measures and actions to reduce the exposure to the
selected hazards.
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Figure 23. LDSS scenarios created by weigh modification.
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5. Discussion

The LRA LDSS model conceived for MEDSCAPES aimed to develop a tool that helps in the process
of landscape decision-making for the protection of the natural and cultural heritage of the Eastern
Mediterranean area. It was formulated by building on the Landscape Characterization procedure by
relating/integrating its findings into the Landscape risk assessment within the framework of a decision
support tool. This was a means of assisting administrators/stakeholders in the planning process
through scenarios that were drawing modifying weight and rank of the indicators. The literature
on LCA, RA, and DSS reveals that in the past decades different models have been built to facilitate
the decision process, thus providing a basis for the definition of adaptation measures and planning
strategies. A study by Frede et al. (2002) discusses sustainable planning through understanding
multiple functions of the landscape, based on spatial analyses and assessments [59]. The MULBO
model offers a framework of tools to integrate assessments of landscape functions into land use
decision-making [21].

Ryan et al. (2006) discuss opportunities to involve stakeholder participation in land use decision
problems for greenway planning applications [60]. Most of the SDSS or C-DSS models contemplate the
inclusion of stakeholder participation, i.e., the Collaborative Multi-Criteria Spatial Decision Support
System (C-MC SDSS) for the evaluation of multifunctional landscape according to a human smart
perspective [57]. In the C-MC SDSS, awareness and multidimensional reading of the landscape are
considered the two important focuses for a smart local development. In the East Mediterranean,
there is no evidence of effective public participation in the decision-making process. In Lebanon,
for example, top-down “modernist” urban planning approaches—which continuously favor local elites
such as politicians and landowners and pay little attention to social and community interests—are still
commonly observed [61]. Citizens” involvement in the planning process is implemented in only
a few scattered situations. Furthermore, stakeholder involvement in the LCA process during the
MEDSCAPES project was not very successful due to the low rate of responses we were able to collect
through the interviews we conducted during the first phase of the project. Thus, we were not able to
incorporate the insufficient data gathered in the LDSS database, but we aimed at spreading awareness
on landscape related topics by visualizing through our user’s interface the effects that today’s actions
could produce in our territories in the East Mediterranean. Through workshop and seminars training
we were able to introduce the audience to the interface and to let them visualize, for example,
the consequences that the spread of urbanization could have on future development and, in particular,
on the landscape seen as a human-ecologic system, which can offer a wide range of benefits with
positive effects on the quality of life of the local community. On the other hand, our tool foresees
the user’s interaction as manipulation of rank and weight of indicators with particular emphasis on
intensification of urban sprawl and ecological integrity. The user-friendly interface allows multiple
users to provide input and generate real-time output to support negotiated spatial decisions [62].
The LDSS framework, through weighing and evaluating alternatives, will help decision makers in
conceptualizing alternatives and thus in considering the related decisions for future planning. Once an
alternative is selected and implemented the results could be compared with the produced scenarios
and then a revaluation of the criteria could be done. The scenarios act as crucial bridges between
environmental /landscape science and policy. They influence policymaking by summarizing and
synthesizing scientific knowledge in a form that can be used by policymakers to develop policies [63].
Our method, which did not incorporate quantitative information on the public preferences and values
attributed to the landscape, has the advantage of being easy to perform and it has the capacity to easily
communicate the outcomes of the LCA and LRA to a large and diverse audience through the scenarios’
maps; it also has the benefit of being interactive, thus giving to the users the possibility to manipulate
the data and spatially visualize the related scenarios.

We believe it is necessary to underline that the LDSS is a first-level tool and a result of the research
conducted during the length of the MEDSCAPES project. It was conceived in a way to be further
upgraded by integrating up-to-date info in order to produce more credible scenarios and in order
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for the involved parties to be able to use it and to further adapt it to their need and regulations.
The workshops and the training session between the MEDSCAPES developers and the interested
end-users (regional and planning department, ministries, etc.) allowed us to test the tool and to
identify problems and options in order to ameliorate and calibrate the system to a more context-based
situation. In Lebanon, for instance, the LDSS is in the process of revision and development under
the Food and Agriculture Organization of the United Nations (FAO) grant ‘Forest and Landscape
Restoration Mechanism’. Thus, it has been further adjusted in order to better fit the research objective
and to assess, and map the loss of landscape character in relation to the forested LDUs, and to develop
scenarios of the different probabilities of landscape character loss/change under the threats of different
hazards. Like other methods, such as DESYCO [6], our tool could be applied in different geographical
contexts, and spatial scales, however, it does not overcome the issue of uncertainty assessment toward
some of the indicators and it does not allow an evaluation of social risk perception.

6. Conclusions

This study, conducted at the regional scale of the Eastern Mediterranean basin, is an important
attempt to assess and collate the landscape character of the region by individuating and using
comparable indicators to evaluate the risk of loss of the landscape value of the East Mediterranean
region. Furthermore, the LDSS enables users and stakeholders to build helpful scenarios in the
planning process of the selected areas. The generation and selection of scenarios advocate for a
bottom-down approach to landscape planning that could complement the conventional practice, and it
constitutes a step forward into sustainable land use protection and management. Many authors have
supported the use of risk assessment and decision analysis in the selection of implementable solutions
to environmental problems [64], however, only a small number of studies integrate different landscape
features, such as land-use, vegetation, geology, hydrography, cultural and archaeological elements
into the assessment methods [24]. Our model was successful in incorporating and working ecological
and cultural features of the East Mediterranean landscape but did not take into consideration the
socio-economical and human health components. The reason lays in the objectives of the research and
in the typology of landscape assessment the partners of the project agreed on using to conduct our
study. Results show the importance of landscape protection policies in addressing the main threats to
landscape values with particular regards towards the urban sprawl processes whose consequences on
the landscape as a whole are of great magnitude.

The methodology was designed using previously tested research studies that, following a
comparison to our objectives, were reworked and adapted to better suit the aim of our study. It focuses
mainly on the physical components of the landscape that were evaluated under the landscape ecology
lens with the incorporation of few cultural assets. Though limited, these assets were important in
portraying a more thorough picture of the Mediterranean landscape character and of the threats to
which it is subjected.

The opportunities presented by a landscape-based approach for the European continent mark out
the landscape as a possible new paradigm for a local development model, with the aim of harmonious
integration of social, economic, and environmental factors in space and time [65]. It represented an
important step in the individuation of a method and related tool that is able to assess and compare the
Landscape Risk at the scale of the Eastern Mediterranean basin. Furthermore, the methodology and
framework developed within the MedScapes project are playing an important and strategic role in
advocating the importance of the landscape in the planning process, and in spreading awareness on
the protection and management of natural and cultural heritage in the Eastern Mediterranean region.

The designed LRA and LDSS tools require further development that could allow the system to
incorporate the assessment of socio and economic factors related to the landscape character of the East
Mediterranean Region in general and to the selected countries in particular. This inclusion will portray
more holistic and inclusive scenarios, thus allowing the possibility for the monetary consequence of
the assessed landscape loss and its repercussions on social wellbeing to be estimated and quantified.
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