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“The European Union is made up of 28 Member States 
who have decided to gradually link together their know-
how, resources and destinies. Together, during a period of 
enlargement of 50 years, they have built a zone of 
stability, democracy and sustainable development whilst 
maintaining cultural diversity, tolerance and individual 
freedoms. The European Union is committed to sharing its 
achievements and its values with countries and peoples 

   

 

The multilateral cross-border cooperation "Mediterranean Sea Basin Programme" is part 
of the new European Neighbourhood Policy (ENP) and of its financing instrument 
(European Neighbourhood and Partnership Instrument - ENPI) for the 2007-2013 period: it 
aims at reinforcing cooperation between the European Union (EU) and partner countries 
regions placed along the shores of the Mediterranean Sea. 14 participating countries, 
which represent 76 territories and around 110 million people, are eligible under the 
Programme: Cyprus, Egypt, France, Greece, Israel, Italy, Jordan, Lebanon, Malta, 
Palestinian Authority, Portugal, Spain, Syria and Tunisia. 

 
"This publication has been produced with the financial support of the cross-border cooperation "Mediterranean Sea Basin Programme-ENPI” programme of 
the European Union. The contents of this publication are the sole responsibility of the authors and can in no way be taken to reflect the views of the European 
Commission." 

 



WP7: LCA RESULTS INTEGRATION AND RISK TOOL DEVELOPMENT 
 
A spatial risk-assessment model and Decision Support System integrating the results of the 
Landscape Character Assessment (LCA) was developed to allow for a better understanding of the 
implications in land-use and conservation decision-making in view of the risks to cultural and 
natural heritage. The risk assessment framework is built upon the results of WP5, and takes into 
account two main components: the landscape value as a resultant of natural and cultural elements, 
and the severity of risks that cause a threat/pressure for change. These two components yield a 
relationship that derives spatial data on areas needing more protection measures or restoration, as 
well as the vision, key goals, and risks for each landscape unit. The model’s aims is to be used as 
a tool for planning/conservation in the 4 Eastern Mediterranean partner countries in the project: 
Cyprus, Greece, Jordan, and Lebanon, through the development of the web-based Decision 
Support System (DSS) and stakeholder decision-making workshops held in Lebanon and Cyprus.  
A downloadable user-manual aids the web user whilst operating the DSS.  
 
Work Package 7 includes the following activities: 
7.1 Collating the components of Risk-assessment 
7.2 Conceptual Risk-assessment model development 
7.3 DSS Tool Development 
7.4 Decision makers’ workshops for testing of DSS 
7.5 Revision and finalization of the DSS & Manual 
 
 
7.1 COLLATING THE COMPONENTS OF RISK-ASSESSMENT 
 
The AUB team presented the draft risk assessment model to the partners during the 3-day HIMA 
workshop that took place in Byblos, Lebanon (February 2015), during which discussions took 
place, and questionnaires were handed out. Partners were asked to share their opinions & 
expertise on the most pressing threats to the character of the landscape in the East Mediterranean 
region and on landscape value evaluation methods (refer to tables 1a & 1b). This formulated the 
basis on which the conceptual model was developed (item 2 in the work package). Data collation 
then followed and continued in parallel with the development and refinement of the Risk 
Assessment model. The process included a back and forth interaction between the partners and 
the Lebanese team, through Skype and email, where discussions on data availability, coherence, 
and verification took place in order to achieve a comprehensive and homogeneous methodology. 
Limitation of available data led to a further refinement of the model to suit the situation present in 
the 4 partner countries.  
 

 
Table 1a. Hazards ranking by each partner country 



 

 
Table 1b. Landscape Value assessment components per partner countr 

 
7.2 CONCEPTUAL RISK-ASSESSMENT MODEL DEVELOPMENT 
 
The conceptual risk assessment model was first tested on Lebanon’s study area. This trail and 
error period clarified what kind of data would be specifically needed from the partner countries, and 
the different limitations faced. The concept of the model was then shared in phases of its 
development with the partners, where Skype meetings took place to share views on the model and 
the requested data. To approach the conceptual model holistically, the AUB team conducted the 
necessary research of different methodologies and case studies. Building on the results from the 
landscape character assessment was a key point in the development of this model, which 
integrates results of level 1 & level 2 LCA assessments in the hazard analysis and landscape value 
analysis, respectively. 
 
The study areas selected for the risk assessment per partner country is based on the level 1 
Landscape Character Assessment (LCA) conducted at a scale of 1:250,000, where Landscape 
Descriptive Units (LDUs) i.e. patches/polygons were delineated from overlaying 4 attributes. 
 
The model’s main objectives are: 

a. To assess The Risk of Loss of Landscape Character 
b. To develop a Decision Support System to aid in future projection and scenario alteration 

 
The model’s aims: 

• To make advancements towards assessing the risk of loss of landscape character;  
• To quantify the valued assets that contribute to the character of the landscape,  
• To assess what hazards threaten the loss of this character,  



• To develop methodology to protect landscapes of particular interest  
• To support rational planning of all landscapes and their character types, aiding in the 

development of management plans to protect natural and cultural heritage of the East. 
Med. 

• To make this information readily available to stakeholders 
 
STUDY AREAS 

 

 
 
EQUATION 
The MedScapes Risk assessment is expressed through the following equation:  
Risk = Hazard x Landscape Value 
 
Derived from the original equation: Risk = Hazard x Expected losses1

where Expected losses is Vulnerability
   

2

 
 x Value 

In the equation Hazard is a potential threat that is likely to cause damage to the character of the 
landscape in case it occurs. And Landscape Value is the value of the assets in each landscape 
descriptive unit (LDU), mainly being ecological, natural, and historical/archeological assets 

                                                        
1 Definition is adopted from ARMONIA EU FP6 project 
2 For the qualitatively assessed hazards, vulnerability was already accounted for, as the data used was Risk 
data. For the quantitatively assessed hazard – intensification of urban sprawl – there was insufficient data 
for the vulnerability analysis, where a national zoning plan is needed to conduct the assessment. 



 
METHODOLOGY 
The methodology is based on the hazards assessment and on the Landscape Value Assessment. 
Initially the partners were asked to fill out a questionnaire to rank the severity of different hazards 
on the landscape and its character. The selection was done considering the following criteria: 
Severity in terms of the effect of the occurrence at a location (site parameter); Applicability across 
the partner countries; Availability of information; Relevance to results from the Landscape 
Character Assessment (LCA). 
 
Based on the partner’s indications, LCA data, and sufficient research on the most pressing threats 
on the Eastern Mediterranean landscape, four types of quasi-natural and man-made hazards 
where chosen:  
 Desertification (qualitatively) 
 Erosion, (qualitatively) 
 Forest Fires3

 Intensification of urban sprawl patterns (quantitatively) 
 (qualitatively), and 

 
As for the Landscape Value assessment, which is most often assessed by its concept of landscape 
beauty (ARRIAZA ET. AL, 2004), or landscape experience (DAIKIN, 2003), it was important that 
the assessment takes into account parameters important in landscape planning, for this study. 

                                                        
3 Forest fires was only assessed for Cyprus and Lebanon, due to data availability 

Figure 1. Integrated relationship between LCA, RA & DSS 



Landscape planning approaches use ecological parameters, such as (HERZOG & LAUSCH, 
2001): Compactness, Density, Fragmentation, and Connectivity. 
 
To reach a comprehensive model that builds up on the LCA, integrates contemporary methods of 
evaluating the value of the landscape, and takes into account the expertise of the partner countries 
involved, the following parameters were to be considered in the Landscape Value assessment:  

a. Ecological Values (quantitatively) 
• Naturalness of habitat 
• Habitat continuity 
• Dominant habitat type  

 
b. Historical / Cultural Values (quantitatively) 

• Archeological sites,  
• Heritage/historical entities, trails, centers & museums 

 

 

Table 2. Source of information for Lebanon’s data 

 
 
 

 

 

 

 

 

 

 

Figure 2. Hazard assessment methodology 



RESULTS 
The results of the spatial risk assessment are 4 hazard maps and 1 Landscape Value map per 
country. To portray the results in a form at which the viewer can automatically make relationships 
between the intensity of a hazard per LDU and its Landscape Value from one map, the matrix4

 

 
shown below was used as a legend: 

 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 

 

                                                        
4 The color matrix concept is adopted from ARMONIA EU FP6 project 

Figure 4a. Lebanon Figure 3b. Mujib, Jordan 

EROSION X LANDSCAPE VALUE 



 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
 
 
 
The LDUs that fall farthest from the origin are at 
high risk of erosion and have a high landscape 
value. They are areas of particular interest for 
planning/conservation land-use decisions, and 
are more pressing to pay attention to.   
 
In Lebanon, 57.29% of LDUs lie within the high 
risk of loss zone, 31% lie within the medium risk 
of loss, and 9.79% lie within the low risk of loss 
zone.  

Figure 9. Erosion X Landscape Value, Lebanon 

Figure 5c. Al-Yarmuk, Jordan Figure 6d. Cyprus 

Figure 7e. Lesvos, Greece 

Figure 8f. Epirus, Greece 



 
7.3 DSS TOOL DEVELOPMENT 
The Decision Support System is defined as a computer aided system to support decision-making, 
assisting stakeholders in comparative assessment and selection of options for change. It aids in 
scenario alteration and generation to support future decisions. The DSS in MedScapes was 
developed as an interactive web-based interface, where the user can view the results of the LCA 
and RA & alter scenarios in the RA pertaining to intensification of urban sprawl patterns hazard and 
Landscape Value.  
 
The DSS built during the MedScapes project offers an integrative framework in landscape risk 
assessment and scenario building for the support of land-use decisions. It will inform decision-
makers about the risks affecting the land and will allow stakeholders to use real scenarios when 
determining new mitigation, conservation, restoration, or prevention measures. 
 
The proposed Risk Landscape DSS has the following key features: 

• It maps and visualizes information on up to 4 different hazards" and the consequent losses 
on Landscape Value at the scale of the LCA level1 assessment.  

• It enables different scenarios to be run which generate information about hazards, and 
landscape loss for all the study areas and for each LDU’s, so that different options for 
mitigating risks or developing land can be compared 

• It enables editing scenarios by altering different indexing weights and LDU ranks 
• It provides a knowledge base on hazards 

 
MEDSCAPES Scenario Generator (SG) has been developed with the following capabilities:  

• Credible scenarios need to be scientifically translated into changes on the GIS map.  
• The SG must automatically translate the scenario into the correct model configuration.  
• The SG must either automatically provide the required model parameter information, or 

must query the user for the appropriate information.  
• The scenario/s may then be processed through the model/s. 

 
7.4 DECISION MAKERS’ WORKSHOPS FOR TESTING OF DSS 
 
The American University of Beirut held a two days seminar and workshop (Nov. 19 & 20, 2015) 
entitled Preservation of Cultural and Natural Heritage in the Eastern Mediterranean to 
disseminate the results of the European project MedScapes and to perform a training/evaluation 
workshop on Landscape Character Assessment (LCA), Risk Assessment (RA) and Decision 
Support System (DSS).  
 
The event included participants from ministries-specifically tourism, agriculture, and environment-
planning organizations, research institutions, universities, municipalities, NGOs, and the private 
sector.  
 
The aim of the first day seminar was to present the MedScapes project and its background; 
Landscape Character Assessment; and the Risk Assessment model and DSS. Questionnaires, the 
MedScapes leaflet, and WP7 flyers were handed out. The second day workshop was a hands-on 
experience for the stakeholders to learn about the methodology of work spanning from LCA to Risk 



Assessment, by using GIS software and remote satellite imagery. The stakeholders participated in 
testing the web-based DSS, with the aid of the AUB team and the user manual, and were asked to 
fill out questionnaires.  
 
Areas of particular interest emerged pertaining to each stakeholder background, and comments on 
the DSS were taken into consideration based on user-reviews.  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
The event was also an opportunity to launch the newly established East Med Landscape 
Observatory (EMLO). Set up by the partnership of the MedScapes and hosted by the American 
University of Beirut, the Observatory will be a permanent structure to ensure the sustainability of 
the MedScapes project’s results. EMLO will serve as a point of reference for the scientific and 
technical research on landscape contributing on building a culture of the landscape in the East Med 
region through awareness-raising, dissemination and participation at local and regional levels. 
 
The AUB team also presented during the HIMA seminar that SPNL held during the 10th of 
December, where MedScapes, LCA, Risk Assessment, and DSS results were disseminated.   
 
7.5 REVISION AND FINALIZATION OF THE DSS & MANUAL 
 
One of the aims of the stakeholder’s decision-making workshop was to test the DSS and get direct 
reviews from the participants of the workshop. Questionnaires were handed out where the 
stakeholders were asked if the web-based DSS was user friendly, and if any improvements could 
be made. 
The DSS & Manual were further edited and reviewed based on user’s responses. The DSS 
homepage was redesigned to portray content of the DSS in a more organized manner, which was 
presented during the final MedScapes conference held in Madaba, Jordan.   
The DSS of each country can be found 
at: http://www.aub.edu.lb/FAFS/LDEM/EMLO/EXTERNAL_RESOURCES/MEDSCAPES/RADSS/P

Image 1. Decision making workshop  

http://www.aub.edu.lb/fafs/ldem/emlo/Pages/Index.aspx�
http://www.aub.edu.lb/FAFS/LDEM/EMLO/EXTERNAL_RESOURCES/MEDSCAPES/RADSS/Pages/DSS.aspx�


ages/DSS.aspx where a downloadable User Manual is available to aid the user in operating the 
DSS. 
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