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PREFACE 

It was obvious from the outset of this project that MedScapes partner teams did not lack technical 
expertise but rather had different opinions and experience in interpreting and mapping landscapes. 
Although this is a recurring matter in many landscape related studies, within a multi-partner project it 
was imperative to develop a common methodology early on. By now, there are more than one ways to 
do Landscape mapping in Europe all of which are valid and come with their own tools and trade-offs. 
What we were expected to do in the project was to find our own bearings, develop a common language 
and eventually a method, which reflects the geographical area, targeted i.e. East Mediterranean. This 
report describes the process of developing/adjusting the common landscape mapping and 
characterization methodology –Landscape Character Assessment- ; implemented by the MedScapes 
project. It also presents the outcomes of the method’s implementation in each pilot area.  

  

Ioannis Vogiatzakis 
Paraskevi (Skevi) Manolaki 

Vassilis Trigkas 
 

Nicosia  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Reference to this document should be as follows: Vogiatzakis, I.N., Manolaki, P., Trigkas, V. (eds) 
(2015) LCA training and Implementation. Medscapes WP5 Final report. 
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1. Introduction 
 
Landscape means different things to different people. It results from the interplay of physical, 
natural and cultural elements of the surroundings and the way that people perceive these 
interactions. Different combinations of these elements create the distinctive character of 
landscapes in places, allowing different landscapes to be mapped, analyzed and described 
(Vogiatzakis, 2011). Landscape character is not just about the elements that make up a 
landscape but also embraces the aesthetics and perceptual factors that make different places 
distinctive. Landscapes have thus long been viewed as ‘multifunctional’, integrating ecological, 
economic, socio-cultural, historical and aesthetic dimensions. This is also reflected in the 
statutory guidance aiming their conservation, as well as in the related methodologies 
developed to meet that need (Vogiatzakis, 2011).  
The landscape is considered one of the key themes of policies for environmental and territorial 
sustainability. Landscape has been on the political agenda of European countries, resulting in 
innovations in Land and Spatial Policies and in specific sectors such as agriculture and cultural 
heritage (Peano and Cassatella, 2011). Landscapes, play a leading role in the innovation of 
spatial policies in the international community. They are an essential component of people‘s 
surroundings, an expression of the diversity of their shared cultural and natural heritage and a 
foundation of their identity. They also are an economic resource for implementing sustainable 
development. Landscape scale approaches are fundamental to the understanding of past and 
present of the individual comprising factors mentioned above and are now considered to be an 
appropriate spatial framework for the analysis of sustainability. All the above were 
acknowledged by the consortium and a recognized gap on landscape scale environmental and 
territorial sustainability approaches was addressed. MedScapes project came in response to 
that gap, in order to facilitate the wider application of landscape assessment throughout the 
consortium territories and to extrapolate it in the Eastern Mediterranean context.  
 

1.1 Landscapes: setting the scene  
 

A common understanding of landscape terminology is required before proceeding to the 
methodology description. Further down, the most common terms, which comprise the buiding 
blocks of Landscape Character Assessment methodology, are given (Table 1.1). The 
landscape can be defined as 'An area, as perceived by people, whose character is the result 
of the action and interaction of natural and/or human factors' (Council of Europe. European 
Landscape Convention). Landscape character is “a distinct, recognisable and consistent 
pattern of elements in the landscape that makes a landscape different to another, not better or 
worse” (Swanwick, 2002). It is a functional hierarchy of abiotic, biotic and cultural components 
(Mücher et al. 2005).  Landscape Character Assessment (LCA) is a set of techniques and 
procedures used to classify, describe and understand the evolution and physical and cultural 
characteristics of a landscape. It is acknowledged that landscape means different things to 
different people and this is also reflected in Landscape Character Assessment (LCA). The 
implementation of LCA is important for all the countries that have ratified the European 
Landscape Convention (ELC). It provides a framework to identify and assess landscapes, 
understand landscape change, and develop landscape quality objectives in partnership with 
stakeholders – all specific measures of the ELC (Washer and Jongman 2003). LCA has a long 
history in Europe with north-west European countries leading the way on methodological 
aspects but also on implementation through policy and legislation (e.g. Griffiths et al. 2004). 
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Significant progress has also been made in south Europe with regard to the description and 
mapping of landscape types (Pinto-Correia et al. 2002; Marušič & Jančič 1998; Blasi et al. 
2000).  
 
Table 1.1: Commonly used terms in Landscape Character Assessment (LCA) (Warnock and 
Griffiths 2014) 

Term Description 
Landscape Character Assessment (LCA) A set of techniques used to classify, describe and understand the 

evolution and physical and cultural characteristics of landscape. 
Landscape mapping process A procedure of data acquisition, processing and synthesis to 

produce a series of character based overlays incorporating the key 
factors that contribute to landscape character 

Landscape character A distinct, recognizable and consistent pattern of elements in the 
landscape that makes a landscape different to another 

Definitive attributes Attributes which define spatial units on the ground based on 
patterns that can be delineated from map information, they define 
the extent of each spatial unit  

Land Description Units (LDUs) Distinct and relatively homogeneous units of land, each defined by a 
series of definitive attributes.   

Landscape Character Types (LCTs) Repeatable spatial land units relatively homogeneous in character. 

 

1.2 Landscape Character Assessment (LCA) 
 
1.2.1 Background and Rationale:  
The process of Landscape Character Assessment (LCA) involves the distinct stages of 
characterisation, evaluation and decision-making. The rationale behind landscape 
character mapping is that particular combinations of physical and cultural factors occurring in 
different areas result in similar landscapes. The approach is based on a series of natural (i.e. 
landform, geology, soils) and cultural factors (i.e. land use, settlement pattern) that are used to 
describe the variability in the landscape at various spatial scales depending on the research 
scope. The data sources may include existing published sources, field survey information and 
the input of stakeholders to identify and describe areas of common character. LCA can operate 
at a range of scales from continental to national and regional and may result in landscape 
character types (relatively small generic, repeatable spatial units) or landscape character areas 
(larger unique spatial units) (Figure 1.1) (Groom et al. 2006). 
 
1.2.2 The Landscape Character Assessment Process 
The process of landscape character assessment involves a number of distinct stages (Griffiths 

et al. 2004): 
- Stage 1: Characterisation: This involves the process of identifying and mapping areas of 

distinctive character and describing their key characteristics: 
Step 1:  Defining the scope - the purpose of the LCA will determine the 

 scale and level of detail of the assessment and the resources 
required. 

Step 2:  Data collection and analysis - this stage involves a review of all relevant 
background reports, existing mapped information and other data sets 



6 
 
 

used to sub-divide the study area into a series of  Land  Description 
Units (LDUs). 

Step 3:  Field survey - field data is collected to validate and describe each of the 
Land Description Units defined by the desk study.   

Step 4: Classification and description - the final step is to classify and describe the 
character of each type/area.   

- Stage 2:  Evaluation of areas emerging from Stage 1 
- Stage 3: Decision-making: responding to the pressures affecting each of the different 

landscapes by e.g. developing landscape strategies; developing management 
guidelines; assessing the capacity for landscape change; assessing the degree of 
protection to conserve landscape distinctiveness. 

 

The LCA is carried out through a combination of desk study and field survey. During the desk 
study stage and before the process of mapping all of the relevant, readily available information 
for the study area needs to be collated as a series of digital map layers within Geographic 
Information System (GIS) software. This is then followed by the overlay and subsequent 
subdivision of these variables into discrete homogeneous units. This operation can be carried 
out “manually” or automatically. Although the first approach can be time consuming for large 
datasets, it allows the user greater control over the process enabling decisions over the 
subdivisions e.g. by following natural breaklines for landform delineation or by amalgamating 
very small polygons of a geological attribute.  
These maps are used to assist in the identification and description of relatively homogenous 
units of land, each with a similar pattern of physical, ecological and historical attributes. These 
units, termed Land Description Units (LDUs) are the building blocks of the landscape and 
they form the framework on which all subsequent description, classification and evaluation is 
based. The LDUs are defined by a combination of three natural and three cultural attributes, 
known as “definitive attributes” because they defined the boundaries of the LDUs. The three 
natural attributes of geology, topography and soils are identified through reference to specific 
thematic maps. These are known as 'permanent definitive indicators' since they are not 
generally subject to change through man's influence. Three cultural definitive indicators are 
identified as providing base-line descriptive information. These are tree cover character, land 
use and settlement pattern. They are not permanent definitive indicators as they are subject to 
change, being a reflection of man's influence on the landscape, but they are always applicable 
to the landscape.  
The desk study rely heavily on map analysis to arrive at a simple broad brush indication of the 
range of ways in which each attribute could be expressed in the landscape. Simplified map 
overlays prepared for each attribute, which, then related to one another, enable patterns to be 
distinguished. These, in turn, made it possible to begin to understand the relationship between 
the different attributes. This greatly assists in the understanding of how a particular landscape 
has developed and is the key in assessing landscape character. 
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Figure 1.1: The Landscape Description Unit spatial framework (after Griffiths et al. 2004). 
 
 

The next step is the use of statistical analyses to determine the “rules” to decide between 
classes in order to produce repeatable results with minimal personal bias. Clustering 
techniques have been widely used for environmental stratification purposes (Bunce et al. 1996; 
Metzger et al. 2005; Griffiths et al. 2004). Clustering results in groups of landscapes with similar 
attributes that will form the proposed landscape types. A distinction is made between a 
landscape typology and the application of that typology to generate a classification. The 
classification is the result of using the typology to map the area of interest. The typology 
necessarily precedes the classification, requiring the sampling of the whole range of landscape 
units to identify the attributes that discriminate between the full complements of landscape 
types.  
 
 
 
 

The field survey provides an important ground level view that shows how the landscape is 
seen by people. It can also identify key elements or features that are not apparent from the 
desk study, and it can help to record aesthetic and perceptual qualities of the area. The 
purpose of detailed field survey is to collect as much information as is necessary to: 
• describe the character; 
• identify aesthetic and perceptual qualities; 
• assist in final decisions about division into character types and areas; 
• update and expand the database of desk study information; 
Information should be recorded on a field record sheet (Figure 1.2), which encourages 
surveyors to make systematic observations and record them in a consistent way. In addition, a 
brief written description recorded in the field should capture the overall impression of landscape 
character. It should incorporate information about the elements that make up the landscape 
and the way that they interact together, and about the aesthetic and perceptual characteristics 
of the landscape. 
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Figure 1.2.: Field survey sheets used in the course of the MedScapes project



9 
 
 

1.3. MedScapes Work Package 5 - Aims and Objectives 
 
The aim of WorkPackage 5 was to set up and apply landscape character assessment methods 
to selected pilot areas in countries of the MedScapes consortium, in order to capture their 
distinct heritage values. The specific objectives were the following:  

a. to identify and describe the various Landscape Description Units within the partner 
counties  

b. to identify the range of Landscape Description Types within the partner counties 
through an understanding of their inherent characteristics. 

c. to enable the analysis and evaluation of landscape character and so arrive at an 
understanding of the resilience of different landscapes to change  

d. to enable detailed analysis of landscape character areas with a view to evaluating their 
sensitivity to change 

e. to support the landscape policies within County and District Plans and thus help guide 
development  

f. to inform and explain the process of Landscape Character Assessment to interested 
professionals and members of the public 

g. to provide an analysis of inherent character and current landscape condition in order to 
enable future identification and development of landscape related strategies and 
priorities. 

 
 
In order to meet the objectives of the project, in a diverse group of expertise and backgrounds, it was 
important to make sure that all partners had a common understanding and implementation of the 
methodology employed. Certain stepping stones (Table 1.2) were identified and applied to safeguard 
the quality of the process results. These are described in more detail in following sections of this report.   
 
Table 1.2: Stepping stones applied in the case of MedScapes project for quality control 
 
Stepping stone Duration 
-Literature review,  
-Preparation for common training,  
-Conduct of training 
- Data collection  

2 months per partner 

- Desk study  
-WP leader guiding partners during their desk study (online) 

3 months per partner 

-Field work 
-WP leader mentoring partners during field work (on site visits) 

Depending on human 
resources and arial 
coverage 

-Landscape classification and description 
-WP leader guiding partners during classification and description (online) 

1 month 
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2. Landscape Characterisation Level1 
 

2.1. Land Description Units 
The fundamental building block of the hierarchy at the landscape level is the land description 
unit (LDU). LDUs are distinct and relatively homogenous units of land, each defined by a series 
of definitive attributes, so called because they define the extent of each spatial unit (Land Use 
Consultants, 2002).  There are four definitive attributes at Level 1 – physiography and ground 
type which together describe: the underlying natural dimensions of the landscape (soils, 
geology, topography);  the land cover reflecting surface vegetation; and settlement pattern, 
which describes the historic structural component of the cultural landscape. Definitive attributes 
are derived through a process of overlay mapping, which is described in more detail in the 
Methodology Protocol developed in the course of the project. This process is carried out in GIS, 
although the full potential of GIS is often constrained by difficulties associated with availability 
and access to digital data. 
The definition of discrete LDUs provides a meaningful and structured spatial framework for 
gathering additional descriptive information about the landscape.  Descriptive attributes include 
both character based information (e.g. species associations, habitats, building styles, etc.), as 
well as qualitative information relating to the significance of particular attributes, their condition 
and their vulnerability to change. All of this information is held on a GIS database linked to the 
LDU polygons. 
 

2.2. The characterisation process 
The first stage in the characterisation process is essentially a desk based exercise involving the 
preparation and analysis of simplified map overlays in order to define Land Description Units 
(LDUs). Each task in the process of LDU mapping involves a step by step procedure of data 
acquisition, processing and interpretation to produce a series of map overlays incorporating the 
key factors that contribute to landscape character. The analysis of the four main factors, while 
the LDU mapping involves : Landform analysis, Ground type analysis, Landcover analysis 
and Cultural analysis. The natural dimension of the landscape (landform and ground type) is 
mapped first because the baseline attributes of relief, geology and soils have ‘real’ boundaries 
which can be readily extracted from existing published maps.  Cultural attributes do not usually 
have such clearly defined boundaries, but because of the constraints that have historically 
been imposed on land utilisation by slope, soil fertility and drainage it is often possible to map 
cultural patterns at the landscape scale using the emerging LDU framework. 
 

2.3. Data Sources – Availability 
Although it is commonly accepted that a scientifically sound typology should be based on 
detailed information on the distribution, quality and quantity of the necessary attributes, in many 
cases such information may only be derived from heterogeneous data sets of differing quality. 
Quality is compromised by, for example: modernity, spatial scale, and area coverage. Before 
the process of mapping can begin all of the relevant, readily available information for the study 
area needs to be collated as a series of digital map layers stored in a database within GIS 
software. A review of available datasets that can be employed for landscape characterisation is 
found in Table 2.1. 
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Table 2.1: Description of the four definitive attributes used for Level 1 mapping and 
classification along with the required data for their mapping (adapted from 
Swanwick, 2004).  

 
Definitive attributes Data Required 

Natural 

Landform 

Landform is the relative relief 
and shape of the land 
surface as derived from 
interpretation of contour data. 
It is use to describe the 
Physiography of the area 
which is influenced both by 
the underlying geology and 
the effect of subsequent 
geomorphological processes. 

Although the principal dataset required 
is a topographic contour map (contour 
lines 20m or 50m isolines) ancillary 
data such as Digital Elevation Models, 
Google Earth and Landform maps 
where available can be used. 

Ground 
type 

analysis 

Is an expression of soil 
formation to describe the 
nature of the soils/underlying 
bedrock to reflect variation in 
the process of soil formation 
related to drainage and soil 
fertility.   

National Soil maps 1:250 000  

Cultural 

Landcover 
Analysis 

Is the physical material at the 
surface of the earth, Land 
covers include grass, trees, 
bare ground, water, etc. 
There are two primary 
methods for capturing 
information on land cover: 
field survey and analysis of 
remotely sensed imagery. 

-Recent Land cover map (CORINE or 
equivalent) - reflecting surface 
vegetation 
-Recent Satellite images (Landsat, 
MODIS etc.) if land cover maps are 
not available (using standard image 
classification techniques) 

Settlement 
Pattern 

Settlement pattern is an 
expression of the structural 
component of the cultural 
landscape reflected in the 
historic pattern of settlement.  

- Location of settlements as points-
features centroids (Latest data 
available).  
-Supplementary information for 
possible explanation of pattern 
(causal factors): Historical data and 
maps (ancient settlements), Spring 
supplies, Groundwater, Rivers etc. 
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3. Landscape Characterisation Level 2 
 
3.1. Moving from Level1 to Level 2 mapping 
 
Level 1 is a broad scale of LDU mapping with each Level 1 LDU having four definitive 
attributes: Physiography, Ground Type, Land Cover and Settlement. Each of these attributes 
splits / divides into two attributes at Level 2, giving a finer scale of mapping. The eight attributes 
at Level 2 are Landform, Geology (structure), Geology (rock type), Soils, Farm type (cover), 
Tree Cover, Settlement and Farm Type (structure). The relationship between the Level 1 and 2 
definitive attributes is summarised in Table 3.1 and the detailed Level 1 and Level 2 definitive 
attributes are shown in Table 3.2, along with coding examples. 
 
 
Table 3.1: Living Landscape Project, definitive attributes of Landscape Description Units at 
Level 1 and Level 2 (after Warnock and Griffiths, 2015). 
 
 Regional County/District 

Level 1 (1:250,000) Level 2 (1:50,000) 

Na
tur

al 

Physiography Landform 
Geology 

Ground type Geology (rock type) 
Soils 

Cu
ltu

ra
l 

Landcover Farm type (cover) 
Tree cover 

Settlement Settlement 
Farm type (structure) 

 
 
In comparison to Level 1, a Level 2 LCA map shows smaller Landscape Description Units 
(LDUs), has more complex (less generalized) boundaries that are mapped in more detail at a 
smaller scale, and contains more information in terms of the number of descriptive categories 
available to characterize e.g. landform or land use. In all of these respects it is, however, 
closely related to – indeed derived from – the Level 1 map. The mapping process does not start 
from scratch but it is a more detailed version of Level 1 derived by modification and subdivision 
of the Level 1 units. 
 
3.2. Field Validation process  
Following the delineation of the LDUs and the draft landscape character types (LCTs), field 
surveys follow in order to complement the desk study, to collect important ground level view on 
people's perception about their landscape, to identify key elements or features that are not 
apparent from the desk study and to verify and amend the draft landscape types/areas. 
A standardised Field Survey Sheet – specially prepared for the particular project – was used. 
Information collected in the field, in a rigorous and methodical way, to test and refine and add 
to (as appropriate) the outputs of the Desk Study - the draft areas of common character, the 
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maps of draft landscape character areas / types, and the associated draft descriptions. 
Fieldwork is essential to capture aesthetic, perceptual and experiential qualities of landscapes. 
Sometimes field survey might identify issues that need to be clarified by further desk study, and 
this then may require more than one field survey stage to draft the character types and / areas.  
 
Table 3.2: Detailed full Level 1 and Level 2 definitive attributes, along with coding examples. 

   
        

 
              

      
  

            
 

Ground type   
 

Geology (rock type) 
 

Soils 
  

     
  

          
   

S Blown sand   
  

W Alluvium/fen peat 
  

C Raw soils/bare rock 

  
   

W Alluvial (wetland) soils   
  

C Clay/mudstone 
  

R Shallow soils 

Phys 
   

G Heavy clay soils   
  

S Soft sandstone/sandy drift 
  

B Deep Brown soils 

  
   

B Deep Brown soils   
  

M Mixed soft rock 
  

G Gleyed soils 

  
   

L Chalk & limestone soils 
  

L Chalk & limestone 
  

D Impoverished soils 

  
   

D Impoverished soils   
  

I Igneous/metamorphic rocks 
  

M Mixed soils 

  
   

M Mixed soils   
  

P Other hard rocks 
        

    
  

        
   

        
 

              

      
  

        
 

  
 

Landcover   
 

Farm type (cover)  Tree cover 

 
  

    
  

        
 

  
  

W Forest/woodland   
  

W Wooded land 
  

P Pine/Cedar woods 

 
  

  
R Rough grazing/scrub   

  
R Rough/wild land 

  
A Other woods 

Land   
  

F Fruit growing areas   
  

C Cultivated land 
  

S Scattered scrub 

 
  

  
A Arable farmland   

  
P Pastoral farmland 

  
C Citrus fruits 

 
  

  
P Pastoral farmland   

  
X Disturbed land 

  
O Olive groves 

 
  

  
L Inland water   

  
L Inland water 

  
V Vineyards 

 
  

  
Ur Urban   

  
Ur Urban 

  
u Open/unwooded 

 
  

    
  

        
   

                        

      
  

        
 

  
 

Cultural pattern   
 

Settlement 
 

Field pattern 

 
  

    
  

        
 

  
  

R Unsettled   
  

R Unsettled - wild land 
  

R Regular/planned 

 
  

  
N Nucleated   

  
M Unsettled - meadow & marsh 

 
S Sub-regular 

Sett   
  

C Clustered   
  

N Widely spaced villages 
  

 I Irregular 

 
  

  
P Planned   

  
C Closely spaced villages 

  
T Terraced 

 
  

  
S Settled/urbanised   

  
P Planned low dispersal 

  
W Irrigated land 

 
  

  
Ur Urban   

  
S Highly settled/urbanised 

  
U Unenclosed 

 
  

    
  

  
Ur Urban 

    
 

  
    

  
        

  
                          

Phys: Physiography, Land: Land Cover, Sett: Settlement 
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4. Landscape Character in the East Mediterranean Region 
 
The MedScapes project “Development of Landscape character assessment as a tool for 
effective conservation of natural heritage in the Eastern Mediterranean” is funded by the 
multilateral cross-border cooperation "Mediterranean Sea Basin Programme" and brings 
together eight partners from four countries: Cyprus, Greece, Jordan and Lebanon. The project 
aimed in supporting stronger protection of and reduced risk to the landscape heritage through 
the introduction of an LCA framework for enhanced and sustainable territorial planning and 
decision-making.  
In addition to the objectives described in Section 1.3, specific objectives in the common East 
Mediterranean context were  

(a) to develop and apply a best-practice methodology for identifying, mapping and 
assessing landscape character in pilot areas, and 

(b) to promote the results as a tool for sustainable land use decision-making and 
landscape-scale protection of the natural and cultural heritage in the east 
Mediterranean context. 

Outmost aim  was to develop and apply a best-practice methodology for LCA and landscape 
recording in pilot areas, and to promote the results as a tool for sustainable landuse decision-
making and landscape-scale protection of the natural and cultural heritage in the East 
Mediterranean context. To do so, the LCA methodology that was developed in the UK, was 
adapted to the Eastern Mediterranean context and applied in pilot areas. Incorporating the LCA 
principles described above, the adapted Eastern Mediterranean methodology, is presented in 
the following section, along with the outcomes of its implementation in the four partner 
countries.   
 

4.1. Study areas 
The MedScapes project methodology was applied in six study areas, in the four partner 
countries i.e Cyprus, Greece, Jordan, Lebanon (Figure 4.1). The areas were selected based on 
their rich cultural and natural heritage, briefly described below. Table 4.1 summarizes the areal 
extent in each country where Level 1 mapping was implemented.   The results of Level 1 LCA 
mapping and characterization, from all partner countries, were presented to the scientific 
community (Abu Jaber et al, 2015). 
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Figure 4.1: Location of the six study areas, different color indicates study areas located in 
different countries (from west: Orange=Greece; Yellow=Cyprus; Green=Lebanon and 
Red=Jordan) 
 
Cyprus: is the third largest Mediterranean island with an area of 9,251 km2. The physical 
environment is characterized by a rugged morphology and varied geology. The island is divided 
into three geomorphological zones, the Troodos Mountain, the Pentadaktylos Range and the 
Mesaoria plain. The climate of Cyprus is in general at the drier end of the Mediterranean-type 
climates. The rural landscape is dominant and usually intermixed with natural elements. 
Mujib – Jordan: the study area is located within Madaba and Kerak governorates and extends 
over 3800 km². The area extends from the Jordan Rift Valley (JRV) escarpment in the west at 
420 m below sea level (m.b.s.l.) to the central highlands plateau in the east with elevations 
exceeding 700 m above sea level (m.a.s.l). Besides the biodiversity importance of the area, it is 
also known for its cultural and religious value. In addition, the area is one of the therapeutic 
tourism destinations in Jordan. 
Al Yarmouk catchment area – Jordan: located in the north-western part of Jordan, with a 
total area 6,790 km², of which 1,160 km² lie within the Jordanian border. Al Yarmouk catchment 
area has high relief topography with elevations from about 26 m.b.s.l. to about 1,200 m.a.s.l. 
The catchment comprises of large urban centers (Irbid and Al Ramtha) in addition to extensive 
agricultural activities (around 50% of the total catchment area), and includes unique heritage 
and historical places of Jordan. 
Epirus-Greece: is located in the Region of Epirus, Greece. The area is predominantly 
mountainous characterized by significant landscape diversity. High mountains with dense forest 
cover below 1,700 m and alpine meadows at their peaks are traversed by wide cultivated 
valleys and steep unsettled gorges; cultivated, settled areas and extensive grazed pastures. 
The rich natural heritage of the area is complemented by its significant historic and cultural 



16 
 
 

heritage, characteristically portrayed through the plethora of traditional settlements, stone 
bridges and footpaths. 
Lesvos-Greece: is the third largest island in the Aegean Sea, with an area of 1,632 km2, and 
320 km of coastline. Agriculture and tourism are the main economic activities on the island. 
Approximately 41% of the island’s surface is olive plantations, 34% maquis and garrigue, 17% 
forest, 4% other crops, while the remaining land has various uses such as constructions, 
wetlands, etc. 
Lebanon: the study area is approximately 4,747 km², c.45 % of the total area of Lebanon. It 
contains 15 cazas that reach an altitudinal range of 1,700 m, with exceptions of high peaks in 
mountainous areas, and low altitudes in deep valleys. Moreover, it encompasses four distinct 
geomorphological regions, which are: coastal plain, Lebanon mountain range, Bekaa valley, 
and the Anti-Lebanon mountain range. 
 
Table: 4.1. Areal extent of the implementation in each country, and the results obtained at Level 
1 mapping. 

Area Analysis Lesvos Epirus Mujib Yarmouk Lebanon Cyprus 

Total Area in km2:  1795 3908 4207 1390 4757 9307 

Number of LDUs:  101 159 60 22 103 207 

No of Landscape Types (LCTs) 11 16 14 14 21 32 

 

4.2. Implementation of 5-day LCA programme for partnership organisation 
Following the project’s kick-off meeting the Open University of Cyprus organized and 
implemented a 5-day LCA training (see also training programme) on the techniques and 
applications of Landscape Character Assessment (LCA) and Landscape Character Mapping 
(LCM) (Figure 4.2). The training was attended by 22 persons from all partner countries 
including representatives of the Cypriot associated organization Department of Town Planning 
and Housing and the scientific teams of the partnership organisations. A revision and 
preparation of the training handbook/manual was performed by the OUC and the trainers. The 
training manual describes a methodology that is now widely adopted, describing the steps 
needed to implement a full LCA. Users with access to relevant data in digital form and GIS 
software (e.g. ArcGIS, QGIS) should be in a position to undertake a LCA of a selected area in 
their own country by following the steps in this manual. The training included also 1-day field 
excursion for the in situ implementation of the LCA methodology. Electronic resources packs 
with data required for the practical exercise during the LCA training were also prepared and 
provided to the participants. 
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Figure 4.2.: LCA training, at the premises of OUC  
 

4.3. Protocol 
It was obvious from the outset of this project that MedScapes partner teams did not lack 
technical expertise but rather had different opinions and experience in interpreting and mapping 
landscapes. Although this is a recurring matter in many landscape related studies, within a 
multi-partner project it is imperative to develop a common methodology early on. By now, there 
are more than one ways to do Landscape Character Assessment in Europe, all of which are 
valid and come with their own tools and trade-offs. It was necessary early on in the project to 
find our own bearings, develop a common language and eventually a method, which reflects 
the geographical area, targeted i.e. East Mediterranean.  
Thus, we turned the training to an interactive process in which all parties recorded their 
comments, notes and queries. At the end of the training, the WP leader team, with contribution 
from all partners, incorporated partner’s notes in a protocol for landscape mapping for Level 1 
specially adapted to the Mediterranean countries. A protocol for Mediterranean LCA for Level 1 
was produced in a complementary manner, to the training manual in an attempt to address 
issues that arose during training (Manolaki et al, 2014a). A protocol for Mediterranean LCA for 
Level 2 was also produced a few months later, to assist partners in the more detailed mapping 
and characterization process (Manolaki et al, 2014b) 
The protocol aimed to reduce subjectivity throughout the process and to ensure that the 
Mediterranean characteristics will be included in the typology. In particular, the desktop part of 
the landscape mapping which is primarily targeted by this protocol should be consistent, 
repeatable, with minimum level of subjectivity. This was often not the case, in many related 
studies and this was one of the aims that Work Package 5 should be achieving within the 
project. 
The most important issue arose during the training was the size of the digitized polygon, and 
which features considered as mappable or not. This issue was overcome by setting the 
Minimum mapping unit (MMU) both for Level 1 and for 2 was to 5km2 and 1km2 respectively.  
Additionally, a generic revision of all classes pertaining to all the 4 definitive attributes as 
employed in English typology was performed in an attempt to adapt LCA to East Mediterranean 
context.  
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4.4. Mapping and mentoring process for partner countries 
Following the 5-day training in Cyprus, all partners upon return to their countries, collected, 
digitised (where applicable) and collated the relevant thematic maps, in order to implement the 
desk study step of the LCA.  
During the mapping process the leader team of WP5 (Open University of Cyprus, OUC) was in 
touch with all project partners advising them on data and techniques for landscape mapping. 
Furthermore, mentoring visits in all project partner countries took place as well as regular 
mentoring via teleconferencing (Skype meetings). Mentoring field trips and sessions from the 
experts resulted in a specific field evidenced revision of the English landform classes in an 
attempt to include and emphasise on the Mediterranean landforms in the typology. The revised 
landform classes are shown in Appendix A. The different source of data especially in the case 
of landuse/landcover led the team leaders to agree that Greece and Cyprus will use the 
CORINE classes (see also Appendix B) and Jordan and Lebanon will use the land cover 
classes presented in the Appendix C. Settlement pattern was considered an expression of the 
structural component of the cultural landscape reflected in the historic pattern of settlement 
(Appendix D). However, in the case of the revised Cyprus typology the term settled refers to 
the significant presence of towns, villages, hamlets within the LDU (including tourist 
infrastructure). The proposed changes from field trips and the provisional Typology for each 
study site has been accepted from the leader team and in cooperation with partner the 
Typology has been finalised. The results of the mapping process per country are presented in 
Section 6.  
 

4.5. Mapping at Level 2 
National or regional assessments usually carried out at 1:250 000 scale, with emphasis on 
broad patterns rather on detail. Work at 1:50 000 scale helps to inform local authorities 
responsible for development plans, conservation and enchantment strategies, strategic land 
use planning and other similar initiatives. Two types of maps were produced as part of the 
MedScapes project: Level 1 LCA maps (mapping of landscapes in lesser detail at a scale of 
1:250 000) and Level 2 LCA maps (finer grain at a scale of 1:50 000). The mapping extends to 
the whole of Cyprus and to selected pilot areas in Greece, Jordan and Lebanon. 
The Level 1 mapping provided to the partner countries a robust and consistent framework to 
map landscape character at a finer (1:50 000) scale at Level 2. The next step included, on the 
basis of Level 1 map, a more detailed mapping, at a scale of 1:50 000, before proceeding to 
the evaluation stage. The key relationships between the Level 1 and Level 2 mapping scales 
are shown in Table 4.2. When mapping at Level 2 scale the mapping process does not start 
from scratch but it is a modification and subdivision of the Level 1 Land Description Units 
(LDUs).  
 
 
 
 



19 
 
 

 
 
 
 
Table 4.2: The key relationships between the Level 1 and Level 2 mapping levels (after 
Manolaki et al. 2014a, 2014b). 

 Level 1 Level 2 Notes / comments 
Minimum Mapping Unit  5 km2 1 km2 At L2 down to 0.25 km2 for important/sensitive 

ecosystems. make sure you add and justify any 
exceptions to MMU and share them with other 
partners 
N.B. extent should take account of 3D surface in 
case of steep or vertical landforms. 

Scale of map 1:250 000 1:50 000 This can refer to either the scale of the information 
used or the scale of digitisation 

Scale for digitisation Down to 
1:200000 

Down to 
1:40000 

When digitizing check accuracy of boundaries 
where possible against satellite imagery. Zoom in 
where necessary to sample / confirm e.g. land-use 
/ land-cover then zoom out to digitise 

 
The land description units (LDUs) in Level 2 LCA map are more detailed since they contain 
information for 8 descriptive attributes [Landform, Geology (structure), Geology (rock type), 
Soils, Farm type (cover), Tree Cover, Settlement and Farm Type (structure)] as they are 
summarized in Table 3.1 and described in Section 3.1. In all of these respects it is, however, 
closely related to – indeed derived from – the Level 1 map.  
 

4.6. Key points involved in Level 2 mapping in MedScapes 
According to the rules set in the Mediterranean LCA protocol (Section 4.3) (Manolaki et al, 
2014b), the Minimum mapping unit (MMU) of elements at Level 2 is 1km2 and any element with 
less than 1km2 should be described as feature of the LDU that belong. The definitive attributes 
of Level 1 should be subdivided into two parts, giving eight definitive attributes, by looking at 
each Level 1 LDUs with finer scale of digitization (Table 4.2).  
During the Medscapes level 2 mapping process, if different landform patterns existed within a 
Level 1 LDU, larger than the MMU, the level 1 unit was subdivided into two or more polygons. 
The new polygons were described with the Level 2 landform codes according to the landform 
categories of Appendix E. Landform changes often show on satellite imagery and may be 
associated with a change in the geology, so it was necessary to check boundaries against 
imagery base-layer in GIS and against a detailed geological map layer.  
Then the land cover (LC) (vegetation covering the land surface) and land use (LU) (e.g 
management and modification of natural environment by humans) elements were also 
checked. If new LU/LC categories existed in the unit then the polygon was split accordingly 
whiles satellite imagery was used for accuracy of the land-use boundary and for presence of 
e.g. agricultural areas not identified on Land Cover/Land Use maps. Attributes at Level 2 
(Appendix F) were used to describe the predominant land use/type of farming and the 
contribution of trees and woodlands to the landscape character.  
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Settlement density was already done at Level1 and will not work well at the smaller scale of 
Level2. Thus, satellite layer was used to examine the derived LDUs with agricultural land use 
and described the field pattern (see Table 4.3) If the polygons formed were greater than 1km2 
then they were divided based on field patterns. 
 
 
Table 4.3. Suggested field pattern classes for Level 2 Mapping (after Manolaki et al. 2014b) 
 

Class Code 

Regular or semi-regular with mostly rectilinear boundaries (+/- rectangular 
fields) 

R 

Irregular fields with straight boundaries  I 

Sinuous boundaries (always irregular) S 

Terraces, wide  Tw 

Terraces,  narrow Tn 

 
 

4.7 Level 2 implementation 
Due to lack of resources it was decided in the Jbeil Steering Committee meeting that Level 2 
mapping would be experimental in all countries but Cyprus and according to the needs 
identified by each partner. As a result the degree of mapping was different across the project 
whilst following though a common methodology as described herein. In some study areas a full 
landscape mapping took place including field validation and typology, while in others the 
process was confined to desk top mapping alone without validation or associated typology 
(section 5). 
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5. Case studies 
 
5.1 Landscape Character Mapping of Cyprus  
 
5.1.1 Location and areal extent 

Cyprus, the third largest Mediterranean Island in size, is situated in the north-eastern part of the 
Mediterranean Sea, 33° east of Greenwich and 35° north of the Equator and has an area of 
9,251 Km2, of which 1,733 are forested. The current landscape of Cyprus is the product of the 
influence of a long colourful history on the varied abiotic and biotic characteristics. The physical 
environment is characterized by a rugged morphology and varied geology. The island is divided 
into three geomorphological zones, the Troodos Mountain, the Pentadaktylos Range and the 
Mesaoria plain. The climate of Cyprus is in general at the drier end of the Mediterranean-type 
climates. The biotic elements are characterized by considerable diversity and endemism taking 
into account the size of the island. The rural landscape is dominant and usually intermixed with 
natural elements. The most remarkable recent landscape changes in Cyprus have been 
brought about by overexploitation of the coastal areas, urbanization, massive population 
movement, water exploitation, the shift from agricultural to tourism economy and by an effort 
towards reforestation and by recent sustainable development policies. 

5.1.2 Delineation of Landscape Character Types for Level 1 - Historical background 
 

Landscape issues in Cyprus started in 2007 when the LAONA foundation (MedScapes 
coordinator partner) organized a Training Workshop on the techniques and application of 
Landscape Character Assessment (LCA). Government officials from the Antiquities, Forestry 
and Town Planning Departments participated in the Workshop as well as representatives from 
four NGOs. The conclusion reached was that it would be extremely useful for Cyprus if a 
programme of work was undertaken in cooperation with Government to map the landscape 
character across the whole island of Cyprus. As a result, the Department of Town Planning and 
Housing invited the Landscape Mapping Group based at the University of Reading, to lead a 
workshop for all government departments whose work relates to the Cypriot landscape to 
demonstrate how the interdisciplinary process of LCA is put into practice. 
 
5.1.2.1. Description of the attributes and sources 
 
Spatial data sets for the definition of LDUs at 1:250 000 scale were collected from the sources 
shown in Table 5.2.1.  
 
Table 5.1.1: Description of the attributes and sources 
 

Topic Potential Sources 

Geology Cyprus Geology map (250k) 
 

Landform Cyprus 20m contours – derived from USGS Global Digital Elevation Model (DEM) 
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Soils Cyprus Soils map (250k) 

Vegetation Corine Land Cover 
Land Use Corine Land Cover 

Settlement 
Village Settlement Data: villages clusters  
- Village Settlement Data: village compactness  
- Field Patterns  

 
5.1.2.2. Delineation of Landscape Character Types for level 1 
 
From the desk study analysis and the information gained during the field validation visits, 17 
landscape character types (LCTs) have emerged (Figure 5.1, Table 5.1.2). A 6-day field 
validation visit throughout the island was undertaken to learn more about variations in the 
character of the landscapes, Almost 100 points were sampled and key landscape features 
were recorded.  An attempt to enrich/complete level 1 map cultural Landscape Mapping project 
was begun in early 2009 and completed in early 2011. Adding Settlement (clustering, 
compactness, size) and Agricultural field patterns (shape, size, regularity) (Symons et al. 
2013). 
 
Table 5.1.2. Description of Regional Landscape Character Types in Cyprus (the descriptions 
were derived from a seminar held on 6 November 2008 for the presentation and discussion of 
the preliminary “Map of Cyprus’ Landscapes”, attended by representatives from all relevant 
government departments) 
 

LCT Description 

High Mountain Forest  A sparsely wooded, unsettled landscape with steep slopes and peaks on ultra-
basic igneous rocks generally lying above 1.200m. Characterised by open 
forest of Pinus nigra with many endemic plant species. 

Mountain Forest 
A heavily wooded, largely unsettled, highland landscape associated with 
steeply/sloping, high (mostly above 500m) mountains, found typically on 
resistant volcanic (e.g Troodos) or metamorphic (e.g Pentadactylos) geology. 
Prominent rocky features (e.g cliffs, ridges) appear in places. 

Mountain Maquis (Scrub) 
Steeply sloping, largely unsettled, high (mostly above 500m) mountains with a 
covering of shrubs, typically, the endemic Quercus alnifolia above 100m, and 
other semi-natural vegetation. Prominent rocky outcrops and cliffs are a feature 
of this landscape in places 

Cultivated Mountains 

A settled and cultivated landscape on higher ground, with an undulating, in 
places steeply sloping topography, often covered with narrow, stone walled 
terraces with mixed cultivation, including a greater or lesser proportion of fruit 
orchards and vineyards, which thrive on the mineral rich volcanic soils. Small 
towns and villages are a characteristic feature of this landscape, often situated 
along steep valley sides. Houses are stone built with tiled roofs. 

Limestone Hills Maquis (low 
forest & scrubland) 

An undulating, in places steeply sloping, limestone landscape with a covering of 
low woodland (usually Pinus brutia) shrubs and other semi-natural vegetation, 
often dissected by deep rocky gorges. Although largely unsettled, there are 
often small patches of cultivated land. 
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Limestone Hills Vineyards 
An undulating, in places steeply sloping, cultivated limestone landscape, with 
discrete rural villages and frequent vineyards, often located along narrow, stone 
walled terraces. Τhe settlements are composed of small houses built of local 
stone, in some areas flat-roofed and in others pitched and tiled. 

Limestone Hills Cultivated 
(with rain-fed tree crops) 

A settled and cultivated upland limestone landscape, characterised by discrete 
rural villages, surrounded by a well- defined pattern of small, walled fields and 
terraced hillsides. Typical tree-crops are carob, almond and olive intermixed 
with other cultivation. 

Low hills forest 
A largely unsettled landscape heavily to sparsely covered with low woodland of 
coniferous species associated with an undulating, in places steeply sloping 
topography. This landscape often has patches of shrubs and other semi-natural 
vegetation intermixed with the woodland. 

Low Hills Maquis 
(Scrublands) 

Undulating, largely unsettled, low (below 500m) hills, with a covering of shrubs 
and other semi-natural vegetation. 

Lowland Maquis A rolling, largely unsettled, lowland landscape with a covering of shrubs and 
other semi-natural vegetation. 

Low Hills Cultivated (mixed 
cultivation, mostly rain fed) 

An undulating, cultivated landscape of low (below 500m) hills, characterised by 
olive, almond and carob trees, with patches of shrubby semi-natural vegetation. 
Settlement is largely restricted to discrete rural villages. 

Lowlands Cultivated A settled and cultivated lowland landscape, with discrete rural villages. 
Although mostly low lying, with a gently rolling topography, this landscape also 
includes a scattering of prominent, small hills. 

Lowland citrus (Irrigated 
Perennial Cultivation) 

A settled and cultivated, low-lying landscape, typically on the coastal plain 
(Paphos Pissouri), but also extending up some valley flood plains (e.g Polis, 
Diarizos) with large groves of irrigated, intensely cultivated, tree crops such as 
citrus, avocado, banana, pecan. 

Alluvial flats A flat, largely unsettled, low-lying landscape, associated with seasonal river 
channels and their flat plains. Much of the land is cultivated, but patches of 
pastoral grazing land are a feature in places. 

Salt lake Bare land in an undrained natural basin, periodically inundated with salt water. 

Coastal Dunes 
Low hills of unconsolidated sand, associated with a strip of bare sand/pebbles, 
along the coast. This is an unsettled, ‘wild’ landscape with a covering of shrubs 
and other semi-natural vegetation, although patches of bare ground are a 
feature in places. 

Urban Larger built up areas. 

 

 
5.1.2.3. Delineation of Landscape Character Types for level 1 
 
The outcome of the delineation of the LCTs is the development of the LCTs map, of Cyprus 
island. The map is presented in Figure 5.1. 
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Figure 5.1:The initial Landscape Character Types at 1: 250, 000 scale of Cyprus (Warnock et al. 2008) 
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5.1.3. Revision of Level 1 typology in Cyprus  

The experience gained through LCA training and mentoring process, as well as the 
additional/updated information from the field validation process (Level 2) provided a better view 
of the landscapes in Cyprus. Therefore, over and above MedScapes requirements a revision of 
Level 1 map has taken place, in order to emphasize the insular/ coastal character of Cyprus, 
the particularities of landforms in the Mediterranean and by adapting the rules set in the 
mapping process by the project for the Eastern Mediterranean region.  

5.1.3.1 Landscape Character Types Level 1 Map 

Table 5.1.3 presents the delineated Landscape Character Types of Cyprus at Level 1 scale (1: 
250 000) after the revision process.  

Table 5.1.3: Delineated Landscape Character Types of revised Level 1 mapping in Cyprus. 
 

LCT LDUs Description 
Coastal dunes 1 Low hills of unconsolidated sand, associated with a strip of bare sand/pebbles, along the coast; unsettled, ‘wild’ landscape 

with a covering of shrubs and other semi-natural vegetation, although patches of bare ground are a feature in places 
Coastal Wetlands 3 Mostly dominated by salt lakes: Landscape with bare land in an undrained natural basin, periodically inundated with salt 

water and associated ecosystems like salt marshes 
Settled coastal hill 
shrublands 

4 Undulating hilly topography with covering of shrubs and other semi-natural vegetation; settled landscape lying along the 
coastline 

Settled coastal 
lowland shrublands 

4 A low-lying landscape near the coast dominated by Mediterranean shrubland; settled 

Settled cultivated 
alluvial plains 

11 Settled, cultivated lowland landscape, mostly low lying, with a gently rolling topography 

Settled cultivated 
coastal alluvial 
plains 

7 A flat, settled low-lying landscape, associated with seasonal river channels and their flat plains. Much of the land is 
cultivated, but patches of pastoral grazing land are a feature in places. 

Settled cultivated 
coastal hills 

2 An undulating, settled and cultivated landscape of low (below 500m) hills, with patches of shrubby semi-natural vegetation 
lying along the coastline 

Settled cultivated 
coastal lowlands 

7 Settled and cultivated lowland landscape  near the coast, with discrete rural villages 

Settled cultivated 
hills 

20 An undulating, settled and cultivated landscape of low (below 500m) hills, with patches of shrubby semi-natural vegetation 

Settled cultivated 
lowlands 

28 A settled and cultivated lowland landscape, with discrete rural villages. Although mostly low lying, with a gently rolling 
topography, this landscape also includes a scattering of prominent, small hills. 

Settled cultivated 
mountains 

5 A settled and cultivated landscape on higher ground, with an undulating, in places steeply sloping topography, often 
covered with narrow, stone walled terraces with mixed cultivation, including a greater or lesser proportion of fruit orchards 
and vineyards, which thrive on the mineral rich volcanic soils. Small towns and villages are a characteristic feature of this 
landscape, often situated along steep valley sides. Houses are stone built with tiled roofs. 

Settled cultivated 
valleys 

8 Valleys with relatively medium slopes, characterised by agricultural uses; largely settled 

Settled forested hills 2 A heavily wooded, settled, highland landscape associated with steeply, sloping, high (mostly above 500m) hills 
Settled forested 
mountains 

4 A heavily wooded, settled, highland landscape associated with steeply/sloping, high (mostly above 500m) mountains, 
found typically on resistant volcanic (e.g Troodos) or metamorphic (e.g Pentadactylos) geology. 

Settled forested 
valleys 

2 Valleys with natural forest vegetation on the sloping sides of a river with permanent flow; usually settled  

Settled hill 
shrublands 

18 Undulating hilly topography with covering of shrubs and other semi-natural vegetation; settled landscape 

Settled hill with 
vineyards 

5 An undulating, in places steeply sloping, cultivated limestone landscape, with discrete rural villages and frequent vineyards, 
often located along narrow, stone walled terraces. 

Settled mountain 
shrublands 

5 Steeply sloping, settled, high (mostly above 500m) mountains with a covering of shrubs, typically, the endemic Quercus 
alnifolia above 100m, and other semi-natural vegetation. Prominent rocky outcrops and cliffs are a feature of this 
landscape in places. 

Settled rangeland 
hills 

2 A heavily grazed landscape associated with valley hillsides; settled with limited coverage of natural vegetation 

Unsettled coastal 
hill shrublands 

4 Undulating hilly topography with covering of shrubs and other semi-natural vegetation; strongly unsettled landscape lying 
along the coastline 

Unsettled coastal 
lowland shrublands 

4 A low-lying landscape near the coast dominated by Mediterranean shrubland; unsettled 
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Unsettled cultivated 
coastal lowlands 

3 Cultivated lowland landscape, strongly unsettled, along the coastline 

Unsettled cultivated 
hills 

3 An undulating, unsettled cultivated landscape of low (below 500m) hills, with patches of shrubby semi-natural vegetation,  

Unsettled cultivated 
lowlands 

2 Cultivated lowland landscape, mostly low lying, with a gently rolling topography, this landscape also includes a scattering of 
prominent, small hills, mostly unsettled 

Unsettled cultivated 
valleys 

1  Cultivated valleys, characterized by agricultural activities; largely unsettled 

Unsettled forested 
hills 

5 A heavily wooded, largely unsettled, highland landscape associated with steeply, sloping, high (mostly above 500m) hills. 
Prominent rocky outcrops/peaks are a feature of this landscape in places. 

Unsettled forested 
mountains 

7 A heavily wooded, largely unsettled, highland landscape associated with steeply/sloping, high (mostly above 500m) 
mountains, found typically on resistant volcanic (e.g Troodos) or metamorphic (e.g Pentadactylos) geology. Prominent 
rocky features (e.g cliffs, ridges) appear in places. 

Unsettled hill 
shrublands 

21 Undulating hilly topography; largely unsettled with a covering of shrubs and other semi-natural vegetation 

Unsettled lowland 
shrublands 

1 A rolling, largely unsettled, lowland landscape with a covering of shrubs and other seminatural vegetation. 

Unsettled mountain 
shrublands 

1 Steeply sloping, largely unsettled, high (mostly above 500m) mountains with a covering of shrubs, typically, the endemic 
Quercus alnifolia above 100m, and other semi-natural vegetation. Prominent rocky outcrops and cliffs are a feature of this 
landscape in places. 

Unsettled ravine 
shrublands 

1 This type includes only one unit, which is the unigue gorge of Avakas, located in the Akamas peninsula park. 

Urban 16 Larger built up areas 
  207   

 

5.1.3.2. Landscape Character Types level 1 Map 

The final classification process revealed 32 Landscape Types. The map is presented in Figure 
5.2.  
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Figure 5.2: The revised Landscape Character Types at 1: 250, 000 scale of Cyprus  
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5.1.4. Landscape Character Mapping of  Cyprus – Level 2 
The Level 1 mapping has provided a robust and consistent framework to map landscape 
character at a finer scale. The next step involved mapping, based on Level 1 map, a more 
detailed one at a scale of 1:50,000 before proceeding to the evaluation stage. The scientific 
team from Cyprus after the LCA training for Level 1, attended a field validation training for Level 
2. Guidance and field validation protocol for Level 2 was also developed, aiming to turn a 
subjective method to objective by following certain rules.  
Following the delineation of the LDUs and the draft landscape character types (LCTs), field 
surveys were conducted in a systematic manner in order to complement the desk study, collect 
important ground level view on people's perception about their landscape, identify key elements 
or features that are not apparent from the desk study, verify and amend the draft landscape 
types/areas. Data were recorded on the relevant field survey sheet and photographs were 
taken for the database. An example of a completed survey sheet is presented in Appendix G. 
Due to financial constraints, a stratified field sampling was design in an attempt to cover the 
variety of Landscape Character Types (see also Table 5.1.4). 
Desktop study during mapping at Level 2 (1:50 000 scale), resulted in 617 LDUs classified in 
61 discrete Landscape Character Types (LCTs).  275 LDUs were field validated covering the 
50% of the LDUs of each LCT and the whole range of LCTs (Figure 5.3). 

 
Figure 5.3: Out of the 617 LDUs identified, c.50% were field validated (shown in blue).  
Field validation and subsequent verification and amendments of the landscape map revealed 
incorrect representation associated with: i) the input cartographic data used in the mapping 
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process which resulted in shifted boundary designation, and ii) with context and lack of 
consistency in the size of the landscape units mapped. More errors were associated with 
mapping/characterizing Mediterranean landforms, land cover due to outdated or coarse maps 
used, complete lack or insufficient data of cultural elements and inadequate emphasis on 
insular/ coastal character of Cyprus. Due to the water availability and mining resources of the 
island, it was decided that reservoirs and mines would have been mapped separately, as they 
consist to discrete landscapes. 
 

 
Figure 5.4 a-d: Examples of the most common issues dealt with during mapping; a. LDUs 
deletion based on minimum mapping unit, b. Boundaries correction, c. Reservoirs were 
mapped as discrete units, d. Mines were mapped as discrete units. Red lines indicate the initial 
desktop study mapping, whereas green lines the final boundaries following field verification 
(Vogiatzakis et al., 2015). 
 
5.1.4.1. Delineation of Landscape character Types for level 2 in Cyprus 

 
Table 5.1.4 presents the delineated Landscape Character Types of Cyprus at Level 2 scale (1: 
50, 000). The final classification process revealed 104 Landscape Types.  
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Table 5.1.4: Delineated Landscape Character Types of Level 2 mapping in Cyprus. 
LCT LDUs 

Airports 3 
Coastal cliffs 1 
Coastal dunes 5 
Coastal wet sands 1 
Freshwater marshes 1 
Golf courses 2 
Lakes 3 
Mines 2 
Quarries 8 
Reservoirs 12 
Rocky Sea Shores 1 
Salt lakes 3 
Salt marshes 3 
Sand dunes 1 
Settled coastal alluvial plain farmlands 1 
Settled coastal hill shrublands 4 
Settled coastal lowland farmlands 2 
Settled coastal lowland shrublands 2 
Settled coastal plateau agrosilvopastoral 1 
Settled cultivated alluvial plains 8 
Settled cultivated coastal alluvial plains 7 
Settled cultivated coastal hills 3 
Settled cultivated coastal lowlands 22 
Settled cultivated coastal lowlands with citrus groves 3 
Settled cultivated coastal valley floor with citrus groves 2 
Settled cultivated high hills 1 
Settled cultivated hills 28 
Settled cultivated lowlands 73 
Settled cultivated plateaus 5 
Settled cultivated terraced hills 1 
Settled cultivated terraced hills with almonds 1 
Settled cultivated valley floors 8 
Settled forested mountains 1 
Settled hill agrosilvopastoral 3 
Settled hill farmlands 49 
Settled hill farmlands with olives 1 
Settled hill rangelands 3 
Settled hill shrublands 12 
Settled lowland farmlands 4 
Settled lowland shrublands 1 
Settled mountain farmlands 6 
Settled mountain shrublands 1 
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Settled plateau agrosilvopastoral 3 
Settled plateau farmlands 1 
Settled river beds 1 
Settled terraced hill agrosilvopastoral 1 
Settled terraced hill farmlands 6 
Settled terraced hill with vineyards 8 
Settled terraced lowland farmlands 1 
Settled terraced mountain farmlands 6 
Settled valley farmlands 4 
Settled valley floor farmlands 10 
Settled wooded hill farmlands 1 
Settled wooded hills 2 
Settled wooded lowlands 2 
Settled wooded plateaus 1 
Unsettled coastal hill farmlands 2 
Unsettled coastal hill shrublands 10 
Unsettled coastal lowland shrublands 7 
Unsettled cultivated alluvial plains 1 
Unsettled cultivated coastal lowlands 5 
Unsettled cultivated hills 6 
Unsettled cultivated lowlands 15 
Unsettled cultivated plateaus 1 
Unsettled cultivated terraced lowlands 1 
Unsettled cultivated valley floors 6 
Unsettled cultivated valleys 3 
Unsettled deep gorges 1 
Unsettled forested coastal hills 2 
Unsettled forested coastal lowlands 3 
Unsettled forested high hills 4 
Unsettled forested hills 20 
Unsettled forested lowlands 2 
Unsettled forested mountains 15 
Unsettled forested plateaus 1 
Unsettled forested terraced lowlands 1 
Unsettled forested valleys 3 
Unsettled high hill shrublands 4 
Unsettled hill agrosilvopastoral 2 
Unsettled hill farmlands 8 
Unsettled hill rangelands 4 
Unsettled hill shrublands 63 
Unsettled lowland shrublands 5 
Unsettled mountain shrublands 9 
Unsettled plateau farmlands 1 
Unsettled plateau shrublands 2 
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Unsettled river beds 4 
Unsettled terraced hill farmlands 2 
Unsettled terraced hill shrublands 2 
Unsettled valley agrosilvopastoral 1 
Unsettled valley farmlands 2 
Unsettled valley floor farmlands 3 
Unsettled valley shrublands 1 
Unsettled valley side rangelands 2 
Unsettled wooded hills 13 
Unsettled wooded mountains 2 
Uplifted coastal sheer cliffs 1 
Urban 15 
Urbanised coastal alluvial plains 4 
Urbanised coastal lowlands 6 
Urbanised coastal plateaus 1 
Urbanised cultivated valley floors 1 
Urbanised hills 3 
Urbanised lowlands 1 

 
 
5.1.4.2. Landscape Character Types level 2 Map 

 
The outcome of the delineation of the LCTs is the development of the LCTs map for Cyprus as 
presented in Figure 5.5.  
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Figure 5.5: Landscape Character Types of Cyprus at 1: 50,000 scale  
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5.2. Landscape Character Mapping of Lesvos  
 
5.2.1 Location and areal extent 
One of the case studies in Greece, at which the LCA process was applied was the island of 
Lesvos, is located in the north-eastern Aegean Sea. Lesvos is the third biggest island in the 
Aegean, with an area of 1,632 km2, and 320 km of coastline.  
 
5.2.2 Delineation of Landscape Character Types for Level 1 
5.2.2.1 Description of the attributes and sources 
For Level 1 characterisation process, cartographic data were collected from several authorities, 
as described in the Table 5.2.1. 
 
Table 5.2.1: Sources of information for the desk study. 
 

Topic Potential Sources 
Geology • Geological map of Lesvos (1: 250.000), University of the Aegean, Department 

of Geography, Department of Cartography and Geo-informatics 

Landform 
Topographic map, contours per 50m (1: 250.000), University of the Aegean, 

Department of Geography, Department of Cartography and Geo-informatics 

Soils 
• Soil survey map of Lesvos (1: 250.000), European soil data centre-European 

commission, HWSD 
• Soil Survey map (1: 50.000), Agricultural University of Athens, Division of Soil 
Science and Agricultural Chemistry 

Vegetation • Land cover map (1: 20.000), Forest Research Institute, Athens 
Land Use • CORINE land-cover (1: 250.000), geodata.gov 

Settlement 
• Ordnance survey map (1: 250.000), geodata.gov, National and Capodistrian 

University of Athens 
• Ministry of Culture and Sports, General Directorate of Contemporary Culture, 

North Aegean. 

Orthophoto maps • Orthophoto map of Lesvos (1: 50.000), University of the Aegean, Department 
of Geography, Department of Cartography and Geo-informatics 

 
5.2.2.2 Delineation of Landscape Character Types for Level 1 
 
Table 5.2.2 presents the delineated Landscape Character Types of Lesvos at Level 1 scale (1: 
250000). The final classification process revealed 11 Landscape Types. The methodology 
employed is described in details in Section 3.2.   
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Table 5.2.2: Delineated Landscape Character Types of Lesvos at Level 1. 
 

 
5.2.2.3 Landscape Character Types Level 1 Map  
The outcome of the delineation of the LCTs is the development of the LCTs map, for Lesvos 
island. The map is presented in Figure 5.6  
 
 
 
 
 
 
 
 

LCT LDUs Description 
Forested hills 
unsettled 

15 Undulating, rolling or upland hilly landscapes, heavily forested with pine trees often 
with patches of reforestation; largely unsettled 

Scrubby hills and 
valleys unsettled 

9 Undulating or hilly (occasionally dominated by valleys) unsettled shrubland 
landscapes.  

Cultivated hills 
sparsely settled 

8 Hilly landscapes with high rates of erosion, characterized by olive trees in cultivated 
areas and the presence of oak species; sparsely settled  

Forested plateaus 2 Heavily forested with pine trees plateaus sparsely settled landscape.   
Cultivated plateau 2 Cultivated plateaus covered by olive trees and oak species, sparsely settled 

landscape  
Grazed hills and 
valleys unsettled 

16 Undulating or rolling  occasionally hilly with high rates of erosion shrublands; largely 
unsettled landscapes 

Cultivated valleys 8 Valleys highly susceptible to erosion, dominated by dwarf shrubs or olive groves, 
largely unsettled, and often sparsely settled 

Cultivated hilly 
lowlands unsettled 

1 Lowland undulating landscapes, dominated by the cultivation of olive trees and 
largely unsettled 

Cultivated hilly 
lowlands sparsely 
settled 

19 Lowland undulating, in places rolling, landscape type, dominated by olive-tree 
cultivation and low shrubs and tall shrubs with associations of Platanus sp., Vilex 
agnus castus, Aesulus sp., Pinus sp., and Quercus coccifera; sparsely settled. 

Coastal wetlands 4 Flat lowland landscapes or seascapes, characterized by coastal wetland vegetation 
(salt marshes) or water-body (marine water) ecosystems; although largely unsettled, 
they may occasionally be sparsely settled  along the coast 

Settled cultivated 
plains 

17 Lowland flat or valleys landscapes with various cultivations (olives, cereals, 
vegetables). Settled landscape with woodland/ scrub vegetation and occasional 
pockets of hardwood vegetation along river beds 

Total number of 
LDUs 

101  
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Figure 5.6: Landscape Character Types of Lesvos, Greece 
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5.2.3. Landscape Character Mapping of Lesvos – Level 2 

 
5.2.3.1 Landscape Description of Molyvos-Petra Area 

The Level 2 scale mapping of Lesvos was undertaken in various areas. Further down are 
examples of the case study areas the Level 2 was conducted. These areas includes the 
municipalities of Molyvos, Petra, Mantamados and Thermi. These are landscapes of pine 
forests, oak forests, and olive groves, with a strong rural character, very picturesque villages 
(Molyvos and Petra) and traditional architectural elements (olive mills, castle-houses, 
monasteries, watermills, etc). The coastal areas of Molyvos and Petra receive many visitors; 
however, there is no significant residential development which might substantially disrupt the 
natural landscape. 
 
5.2.3.2 Description of the LDUs 

Taking into consideration the completed level 1 mapping process, the process was repeated at 
a more detailed level (1:50.000). Initially, landforms were identified and distinct modules (LDUs) 
were created based on the geomorphology of the study areas: southeaster Lesvos area, 
Molyvos-Petra area, and Eressos - Sigri area 
Based on field work validation, 220 LDUs were concluded for Level 2 mapping. Further down is 
the list of the Landscape Character Types derived at Level 2. Table 5.2.3 shows the connection 
between Level 1 and Level 2 LCTs. Figure 5.7 presents an example of Landscape Character 
Types derived at Level 2 for Molyvos- Petra. 
 

1. Pine forest hills: All the natural forest coniferous in high hills, low hills and lowlands 
2. Sclerophyllus forest hills: All the natural sclerophyllus evergreen forests in high hills, 

low hills and lowlands 
3. Cultivated hills: Mixed agriculture, tree crops broad leaved in low hills 
4. Mixed hills: All the agricultural and natural vegetation in high hills and low hills 
5. Grazed hills: Steppe rangelands in high hills and low hills 
6. Grazed valleys: Steppe rangelands in valley sides 
7. Grazed lowlands:  Steppe (rangelands) in lowlands, in coastal plain 
8. Mixed lowlands: All the agricultural and natural vegetation, the mixed agriculture 

areas and the mixed forests in lowlands and valleys 
9. Arable lowlands: Arable irrigated and non irrigated areas in lowlands and valleys 
10. Hilly olive groves: Tree crops sclerophyllus in high hills, low hills, lowlands, valleys, 

terraces 
11. Lowland olive groves: Tree crops sclerophyllus in plains, pediments, coastal plains, 

marine terraces 
12. Enclosed pastures: Enclosed pastures in high hills, lowlands, coastal 
13. Scrubby hills and valleys: Scrub mixed, scrub macquis in high hills, low hills, 

lowlands, valleys 
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14. Scrubby plateaus: Scrub macquis in plateaus 
15. Coastal artificial areas: Coastal industrial areas, mines, barelands, transport areas in 

coastal plains 
16. Coastal forests: Pine coniferous forests in coastal plains 
17. Coastal cultivated areas: All the agricultural and natural vegetation, the mixed 

agriculture and the tree crops in coastal plains. 
18. Settled coastal croplands: Arable land, vineyards, in coastal plains with sparsely 

spaced or closely spaced or unsettled settlements. 
19. Scrubby coastal areas: Scrub mixed in coastal plains 
20. Built up areas: Built up areas in high hills, low hills, lowlands 
21. Striking landforms: Escarpments, buttes, badlands, valleys escarpments 
22. Water bodies: Ponds, lakes, dams e.t.c. 
23. Coastal Wetlands: Coastal and other saline marshes 

 

 
 
Figure 5.7: Landscape Character Types derived at Level 2 for Molyvos-Petra, Lesvos, Greece  
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Table 5.2.3 Landscape Character Types at Level 2 for the pilot areas of Lesvos 

LANDSCAPE TYPES Level 1(11 types) LANDSCAPE TYPES Level 2 (23 types) 

Forested hills 
Pine forest hills 

Sclerophyllus forest hills 

Cultivated hills 
Cultivated hills 

Hilly olive groves 
Mixed hills 

Cultivated hilly lowlands 
(sparsely settled, unsettled), 

Cultivated plateaus 

Arable lowlands 
Mixed lowlands 

Enclosed pastures  
Cultivated valleys Lowland olive groves 

Grazed hills and valleys unsettled 
Grazed hills 

Grazed valleys 
Grazed lowlands 

Coastal wetlands 

Wetlands 
Coastal artificial areas 

Water bodies 
Coastal forest 

 Scrubby hills and valleys 
Scrubby hills and valleys Scrubby coastal areas 

Forested plateaus Scrubby plateaus 
 

Settled cultivated plains 
Coastal cultivated areas 

Settled coastal croplands 

Other 
Built up areas 

Striking landforms 
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5.3 Landscape Character Mapping of Epirus -  
 
5.3.1 Location and areal extent 
The second study area in Greece is located in the Region of Epirus; it consists of the 
Municipalities of Konitsa, Zagori, Metsovo, Ioannina and North Tzoumerka, all of which are 
found in the Prefecture of Ioannina. Although continental and typically mountainous (approx. 
50% of its surface lying above 1,000m), the study area is no less diverse in landscape 
character. The existence of three parallel geological zones (at a general N-S direction) provides 
distinct landforms and shapes the overall landscape character of the study area (limestone and 
flysch, characterised by steep gorges, at the west and south; serpentines, forming high, solid, 
mountainous volumes at the east; flysch and sandstone, creating milder slope patterns in-
between). 
 
5.3.2 Description of the attributes and sources 
For the Level 1 characterisation process, cartographic data were collected, as described in the 
Table 5.3.1. 
 
Table 5.3.1: Sources of information for the desk study 

Topic Potential Sources 
Geology • Geological map of Epirus 

Landform • Topographic map, contours per 50m (Aster Global DEM)  20m (Military Service) 

Soils  •European soil data map centre-European commission  
• Greek national soils map (scale 1:500,000) 

Vegetation • Land cover map (1: 20.000), Forest Research Institute, Athens 
Land Use • CORINE land-cover (1: 250.000) 
Satellite imagery  • Google Earth 
 
 
5.3.3 Delineation of Landscape Character Types for Level 1 
Table 5.3.2 presents the delineated Landscape Character Types of Epirus at Level 1 scale (1: 
250 000). The final classification process revealed 16 Landscape Types. The methodology 
employed is described in details in Section 3.2   
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Table 5.3.2: Delineated Landscape Character Types of Epirus at Level 1. 

 
LCTs LDUs Description 

Forested Uplands 28 Rolling or undulating landscape of intermediate altitude (600-1,200m), characterised by dense 
coniferous or maquis forests; Sparsely settled 

Grazed High Uplands 6 Undulating and gently undulating landscapes of high altitude (around 1,500m); characterised 
by significant grazing activity and low settlement density 

Grazed Uplands and 
Hills 

13 Rolling or undulating, limestone, landscape of intermediate altitude (600-1,200m), 
characterised by scrubby vegetation; medium settled typically found near cultivated plains, 
hills and uplands 

Cultivated Uplands 18 Rolling or undulating landscape of intermediate altitude (600-1,200m), characterised by 
agricultural uses, usually mixed with forests or shrubs. Largely settled typically found in the 
intermediate altitude zone between cultivated valleys and high mountains 

Alpine Plateaus 2 Undulating limestone plateaus with dwarf scrubby vegetation; unsettled, used for grazing. 
They are found at the limits of the alpine vegetation zone (1,600-1,800m) and rise above 
steep mountain sides or deep gorges 

Cultivated Plateaus and 
Hills  

4 Gently undulating, in places sloping, landscape, characterised by farming and grazing 
activities, with dwarf scrubby vegetation; largely unsettled 

Forested Mountains  31 Mountainous volumes with continuous steep slopes characterised by dense forest vegetation; 
unsettled or sparsely settled 

Grazed Mountains 12 Mountainous volumes with continuous steep slopes characterised by low scrubby vegetation; 
largely unsettled and grazing activity is evident in most parts 

High Mountains (alpine) 8 Impressive mountainous volumes (Smolikas, Grammos, Tymfi, Tzoumerka and Peristeri), 
lying high above the alpine zone limit (peaks 2,300-2,600m); steep sloping with bare rock 
summits, characterised by natural grassland vegetation (alpine fields) ideal for grazing 

Forested Valleys 6 Valleys with natural forest vegetation on the sloping sides of a river with permanent flow; 
largely unsettled, include  valley floor and  adjacent forested slopes up to the break-of-slope 
point 

Cultivated Valleys 8 Wide valleys with relatively mild slopes, characterised by agricultural uses; largely settled, 
cultivated and  grazing fields spread around small settlements 

Deep Ravines 4 Very steep limestone gorges;  their walls have not been covered by other sediments and 
reveal the different layers of rocks, standing as a testament of the geologic evolution of the 
landscape 

Lakes 2 Inland water bodies, picked out as distinct landscape types due to their large surface. These 
are lake Pamvotis of Ioannina and the artificial lake of river Aoos springs. 

Riverbeds 4 Wide valley floors with heavy sediment load, forming braided river channels. Largely 
unsettled, with small patches of natural shrubby vegetation, they stand out characteristically 
amidst forested or shrubby mountain- and hill-sides. 

Cultivated Plains 10 Flat, alluvial, areas with extensive farming activities and settled character. 

Urban Areas 3 Cities and town with continuous urban fabric, apart from the urban conurbation of Ioannina 
with its sprawling peri-urban zone, the town of Konitsa has also been included due to its 
important role in the settlement network of the wider area 

Total number of LDUs 159  

 

5.3.4 Landscape Character Types Level 1 Map 

The outcome of the delineation of the LCTs is the development of the LCTs map, for Epirus. 
The map is presented in Figure 5.8. 
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Figure 5.8: The 16 Landscape Character Types of Epirus, Greece 
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5.3.5 Landscape Description of Epirus – LEVEL 2 
 
5.3.5.1 Landscape Description of Epirus 
 
The Level 2 mapping of Epirus, was conducted in the Municipality of Konitsa (northernmost part of the 
Level 1 study area), which covers an area of almost 1000 km2 
 
5.3.5.2 Description of the LDUs 
 
Taking into consideration the completed Level 1 mapping process, the stepwise process was repeated 
at a more detailed level (1:50.000). As with the Level 1 exercise, the two main attributes used to 
characterize the landscape at Level 2 were landform and land cover/landuse. 177 LDUs were 
concluded for Level 2 mapping. Table 5.3.3 presents the interconnections of landform and land cover at 
Levels 1 and 2 respectively. Figure 5.9 presents the landform and landuse of Konitsa, at Level 2 
 
Table 5.3.3: Interconnections (hierarchically nested) between Level 1 and Level 2 attributes in Epirus 
 
Definitive attributes  Level 1 Level 2 
Landform    

Valleys Valley floor 
 Valley sides 
 Valley side escarpments 
 Alpine glacial and periglacial valley features 
Plains Undulating plains 
 Hilly features 
Hills High hills 
Deep valleys Deep valley floor 
 Deep valley side escarpments 
Uplands Upland terraces 
 Uplands 
High uplands High uplands 
Mountains Mountains 
 Steeply sloping escarpments 
 Precipitous escarpments 
High Mountains High mountains 
 Glaciated high mountains 
 Steeply sloping escarpments 
 Precipitous escarpments 
Artificial surfaces Built-up areas 

Land Use Agricultural areas Arable land, non-irrigated 
 Arable land, irrigated 
 Mixed agriculture 
Forests Natural forest, coniferous 
 Natural forest, coniferous, alpine 
 Natural forest, broad-leaved, deciduous 
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 Natural forest, sclerophyllous evergreen 
 Natural forest, mixed 
 Burnt forest 
Scrublands Scrub, maquis 
 Scrub, garrigue 
Rangelands and rough grazing Dwarf scrub rangelands 
 Steppe and pseudo-steppe rangelands 
 Rangelands with forest patches 
Bare land Bare rock 
 Bare, unconsolidated material 
Wetlands and water bodies Water bodies 
 Riverine forests 
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(b) 
 
 
Figure 5.9: The Landform (a) and Land uses (b) of Konitsa at Level 2.  
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5.4 Landscape Character Mapping of Lebanon 
 
5.4.1 Location and areal extent 
 
Bordered by Syria to the North and East and Palestine to the South, Lebanon is located in the 
Eastern Mediterranean region and has an area of 10,452 square kilometres. Lebanon has a 
coastline that stretches 225 kilometres. The study area, which is representative of the distinct 
geomorphological regions of Lebanon, contains 15 cazas and is 4747.40 Km!, which is 45 % of 
the total area of Lebanon. 
 
5.4.2 Description of the attributes and sources 
For Level 1 characterisation process, cartographic data were collected, as described in the 
Table 5.5.1. 
 
Table 5.4.1: Sources of information for the desk study. The GIS Maps were acquired from the 
project “Schéma Directeur d' Aménagement du Territoire Libanais”, released in November 
2005. 

Topic Potential Sources 
Geology • Geological map  

Landform 
• 50m contour maps 
•Topographic map 

Soils • Soil survey map  

Vegetation/Land cover • Land cover map (1: 20.000) 

Settlement • Settlement map 
 

Satellite imagery  • Google Earth 

 
 

5.4.3 Delineation of Landscape Character Types for Level 1 
Table 5.5.2 presents the delineated Landscape Character Types of Lebanon at Level 1 scale 
(1: 250 000). The final classification process revealed 21 Landscape Types. The methodology 
employed is described in details in Section 3.2. 
 
Table 5.4.2: Delineated Landscape Character Types of Lebanon at Level 1. 
 

LCTs LDUs Description 
Forested settled hills 7 Forested, settled hills located at elevation of 300-600m 

Rangeland sparsely 
settled hills 

4 Grazed, sparsely settled hills found at elevations around 300-600m 

Agricultural settled high 
uplands 

5 Cultivated, settled high uplands (elevation>1000m) with agricultural terraces with fruit trees 
and seasonal crops 

Agricultural settled 
uplands 

4 Cultivated, settled uplands (elevation 600-900m) with cultivated fields of fruit trees and 
vegetables 
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Forested unsettled high 
uplands 

5 Forested unsettled high uplands with moderate to steep slopes located at elevation >1000m 

Rangelands unsettled 
high uplands 

13 Grazed, unsettled high uplands associated with impoverished shallow soils over chalk and 
limestone; located at elevations between 1000-1500m 

Scrubby sparsely settled 
high uplands 

6 Scrubby, sparsely settled high uplands at elevations of >1000m with herbaceous 
groundcover 

Forested settled uplands 6 Forested, settled uplands (elevation 600-900m) with moderate steep slopes; associated with 
fertile/mixed soils over limestone; settlements closely spaced 

Rangelands sparsely 
settled uplands 

4 Grazed, sparsely settled uplands associated with impoverished/shallow soils on bare rock at 
elevations of 600-900m 

Agricultural sparsely 
settled high plateau 

5 Cultivated, sparsely settled plateau associated with alluvial fertile soils at elevation of 800-
1,100m 

Agricultural sparsely 
settled plateau 

3 Cultivated, sparsely settled plateau associated with alluvial fertile soils 

Rangeland unsettled 
high plateau 

2 Grazed, unsettled plateau that is predominantly flat and covered with shallow soils over bare 
rock and low thorny scrubs 

Rangeland unsettled 
mountainous area 

5 Grazed, unsettled mountainous areas (elevation >1000m) with low thorny scrubs 

Agricultural sparsely 
settled valley 

5 Cultivated, sparsely settled valley with moderate slopes; valley slopes predominately terraced 
with cultivated floors 

Forested sparsely 
settled valley 

3 Forested, sparsely settled, moderately sloped valley sides with distinct valley floor (elevation 
0-600m) 

Forested unsettled deep 
valleys 

6 Forested unsettled, steeply sloping deep valleys with narrow valley floor (elevation 0-1000m) 

Agricultural sparsely 
settled lowlands 

3 Cultivated, sparsely settled lowlands (0-300m) along the coastal plain; located on fertile and 
clay soils over limestone 

Forested sparsely 
settled lowlands 

1 Lowland area with mixed soils, heavily forested; sparsely settled landscape 

Water bodies 1 An unsettled water body associated with alluvial wetland soils at elevation of 860m 

Artificial settled hills 8 Urbanized hills with dispersed patches of remnant forests; ranging 300-600m elevation 

(Artificial) Urbanized 
lowlands 

7 Urbanized lowlands with few small pockets of green spaces along the coastal plain; ranging 
from 0-300m elevation 

Total number of LDUs 103   

 
 
5.4.4 Landscape Character Types Level 1 Map 
 
The outcome of the delineation of the LCTs is the development of the LCTs map, for Lebanon. 
The map is presented in Figure 5.10. 
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Figure 5.10: Landscape Character Types of Lebanon 
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5.4.5 Landscape Description of Lebanon – LEVEL 2 
 

5.4.5.1 Landscape Description of Lebanon 
The study area selected for Level 2 implementation covers an area of about 1350 km2, with a variety of 
landform and land uses features at the northern boundary of the study area.  
 
5.4.5.2 Description of the LDUs 
 
Taking into consideration the completed Level 1 mapping process, the stepwise process was repeated 
at a more detailed level (1:50.000). 162 LDUs were concluded for Level 2 mapping. Table 5.4.3 shows 
the connection between Level 1 and Level 2 of the definitive attributes of landform and landuse. Figure 
5.11 presents the landform types, as derived at Level 2 for the subarea selected in Lebanon. 

 
Table 5.4.3: Interconnections (hierarchically nested) between Level 1 and Level 2 attributes in Lebanon 

 
Definitive attribute Level 1 Level 2 

Land use Agriculture Agricultural Areas 

Agricultural remnants Agricultural remnants 

Agricultural scrublands Agricultural Areas- Artificial surfaces 

Agriculture water bodies Agricultural Areas- Forests 

Alpine Agricultural Areas-Rangelands 

 Agricultural Areas- Riparian Zone 

 Agricultural Areas-Scrublands 

 Agricultural Areas-Scrublands, 
maquis 

Artificial areas Amenity parklands 

 Quarry 

 Quarry Limestone 

 Landfill 

 Industrial Remnants 

Artificial areas- forests Artificial surfaces 

 Transport Infrastructure 

 Remnant Industrial_Agricultural 
Areas_Built Up Area 

 Built up area 

Artificial- agriculture Artificial surfaces-agricultural areas 

Forests Forests 
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 Natural Forest 
(Coniferous_Quercus) 

 Natural Forest (Pine 
Quercus)_Scrublands Maquis 

 Natural Forest (Quercus)_Scrub 
Maquis 

Forests- Water bodies Coniferous forests 

Forests- Agriculture Forest 
(Coniferous_Quercus)_Scublands 
garigue 

 Forest Pine_Quercus vegetation 

 Forests_Agricultural areas_artificial 
surfaces 

Rangelands Rangelands 

Rangelands- Scrublands Rangelands_Scrublands 

Rangelands- Agriculture Rangelands_Bare Rock 

Scrublands- Agriculture Scrublands 

 Scrublands Garigue 

 Scrublands Garigue (Quercus) 

 Scrublands Maquis 

 Scrublands_Low Maquis 

 Scrublands Maquis_Forests 

 Scrublands Maquis_Coniferous 
Forests 

 Scrublands_Rangelands 

Landform Plateau Plateau  

 Levels 

High Plateau High Plateau 

Valley Valley 

 Open Valley 

 Valley Floor 

 Valley Side 

Deep Valley Deep Valley 

Uplands Uplands 

 High Plain 

High Uplands High Uplands 
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Lowlands Coastal Plain 

 Lowlands 

 Lowlands (Gently Undulating) 

 Lowlands (Undulating) 

Hills Hills  

 High Hills 

 Hills (Steeply Rolling) 

 Hills (undulating) 

Mountainous areas Mountainous Area 

 High Hills/ Mountains/Terraces 

 
 
 
 

 
 
Figure 5.11: Landscape  Character Types as derived at Level2 for the subarea selected in Lebanon 
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5.5 Landscape Character Mapping of Jordan - LEVEL 1 
The LCA process in Jordan was applied in two different areas, undertaken by two partners. The 
area of Wadi Al Yarmouk region was studied by the German Jordanian University, whereas the 
area of Mujib was studied by the Royal Society for the Conservation of Nature. The results of 
the LCA implementation are presented separately for the two areas of Jordan.  
 
5.5.1 Wadi Al Yarmouk 
5.5.1.1 Location and areal extent 
Al Yarmouk catchment area is located in the north-western part of Jordan. It has a total area 
6790 Km², of which 1160 Km² lie within the Jordanian border. Al Yarmouk River originates from 
south-western Syria and flows southwest to its confluence with the Jordan River. It has a total 
length of about 80 km and forms the boundary between Syria and Jordan. However, Al 
Yarmouk catchment is considered as a vital area because it has the forth and the tenth 
baggiest cities (Irbid (307,480 inhabitants) and Al Ramtha (74,901 inhabitants) in Jordan. It has 
the largest agricultural activities, in comparable to the other catchment in Jordan, with different 
heritage and historical places Al Yayrmouk catchment area has high relief topography where 
the elevations vary from about - 26 meter above sea level (absl.) to about 1200 absl. The high 
relief topography of the catchment is a result of the different underline geological structures that 
were generated during the tectonics activities of the Dead Sea rift valley. 
 
5.5.1.2 Description of the attributes and sources 
 
For Level 1 characterisation process, cartographic data were collected from several authorities, 
as described in the Table 5.5.1. 
 
Table 5.5.1: Sources of information for the desk study 

Topic Potential Sources 
Geology • Geological map of Jordan (1: 250.000), Natural Resources Authority  of Jordan 

Landform 
• 30m DEM, Advanced Spaceborne Thermal Emission and Reflection Radiometer 

(ASTER) Global Digital Elevation Model Version 2).  
• 30m contours 

Soils • Soil survey map of Jordan (1: 100000), Ministry of Agriculture of Jordan  

Satellite imagery  • Google Earth 
 

 
5.5.2 Mujib 
5.5.2.1 Location and areal extent 
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Mujib Pilot area is located within Madaba and Kerak governorates. The area extends from the 
Jordan Rift Valley (JRV) escarpment in the west at -420m b.sl to the central upland plateau in 
the east with elevations exceeding 700m a.s.l, and from Al Kafrein in the north to AL Mazar Al 
Janoubi village in the south covering over 3800sq km. The JRV is part of the Great Rift Valley, 
which is an important global bird migration flyway. Additionally, the drastic variation in elevation 
caused the area to be one of the remarkable nature and biodiversity areas of interest in Jordan, 
therefore; one Protected Area (PA) and two Special Conservation Areas (SCAs) were 
established by (RSCN) to conserve the unique representation of habitats in the area. The area 
is also known for its cultural and religious value, and is one of the most visited adventure and 
therapeutic tourism destinations in Jordan. 
 
5.5.2.2 Description of the attributes and sources 
 
For Level 1 characterisation process, cartographic data were collected from several authorities, 
as described in the Table 5.5.2. 
 
Table 5.5.2: Sources of information for the desk study 

Topic Potential Sources 
Topography • Topographic maps (1:50,000),s Royal Jordanian Geographic Center 
Geology • Geological map of Jordan (1: 250.000), Natural Resources Authority  of Jordan 

Landform 
• 50m DEM, Advanced Space borne Thermal Emission and Reflection 

Radiometer (ASTER) 
• 30m contours 

Soils 
• Soil survey map of Jordan (1: 100000), Ministry of Agriculture of Jordan  
• Soil map 1:250,000 obtained from the national soil map and land use project, 
Ministry of Agriculture 

Satellite imagery  • Google Earth 

 
5.5.2.3 Delineation of Landscape Character Types for Level 1 
Table 5.5.3 presents the delineated Landscape Character Types of Mujib region at Level 1 
scale (1:250 000). The final classification process revealed 14 Landscape Types. The 
methodology employed is described in details in Section 3.2. 
 
Table 5.5.3: Delineated Landscape Character Types of Mujib at Level 1. 
 

LCTs LDUs Description 
Arid hills, valleys and 
lowlands sporadically grazed 
(or by wild animals) 

1 Unsettled rolling to steeply rolling high limestone hills; shallow soil covered by herbaceous 
plants; sporadically grazed 

Unsettled upland rangeland 5 Steeply undulating, rocky uplands covered with shallow soils; rocky rangelands with places of 
olive trees and orchards; mostly unsettled.  

Sparsely settled, grazed and 
cultivated uplands 

4 Rolling to steeply rolling elevated landscape; rocky rangelands with patches of olive groves and 
patches of planted pines; shallow soils with herbaceous cover; sparsely spaced  

Eroded plateau mixed 
farming and rangelands 

4 Undulating eroded plateau covered by orchards of olive trees and grapes;  mostly settled 
landscape  
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Semi-arid eroded plateau 
rangelands 

5 Undulating eroded plateau surrounded by rolling hills; shallow soils  rangeland landscape with 
scattered small settlements  

Semi-arid plateau 
rangelands 

4 Gently undulating plateau dissected by wadis; mostly unsettled;  arid rangeland area with 
shallow soils widely covered with small gravels 

Unsettled deep valleys and 
ravines 

1 Steeply rolling limestone valleys with basalt in places; poor vegetation cover; mostly unsettled  

Unsettled lowland, hill and 
valley rangelands, regularly/ 
seasonally grazed 

15 Undulating to rolling limestone lowlands, hills and valleys; arid area with annual herbaceous 
vegetation and woody trees at the higher parts of the valleys; seasonal/regular grazing depends 
precipitation; mostly unsettled 

Salt flats 3 Gently undulating lowland, unsettled bare landscape with highly saline shallow soil seasonally 
flooded. Intensive industrial activities occur in this type of landscape like Potash mining. 

Dead Sea 1 Dead Sea 

Escarpments of the Dead 
Sea 

1 Rolling to steeply rolling landscape with precipitous slopes; sandstone cliffs near vertical slopes 
are often dissected by limestone; soil is shallow and sandy; unsettled bare land; in places 
intersected by wadis 

Settled cultivated plains 6 Lowland flat landscapes or valleys; various cultivations (olives, cereals, vegetables); with 
woodland/ scrub vegetation and pockets of hardwood vegetation along river beds; settled 
landscape 

Unsettled plain rangelands 1 Unsettled flat rangeland plains, in places gently undulating, with shallow saline soil covered by 
patches of small shrubs, annual herbs and planted Mesquite trees 

Settled plateaus, cultivated 
and mixed agriculture-
rangeland 

9 Settled flat to gently undulating plateau; mixture of agriculture and semi-natural rangelands; 
settled with a pattern varying from urban to rural agricultural settlements and farm houses 

 Total number of LDUs 61   

 
5.5.2.4 Landscape Character Types Level 1 Map 
The outcome of the delineation of the LCTs is the development of the LCTs map, for Mujib. The 
map is presented in Figure 5.9. 
 
5.5.3.5 Delineation of Landscape Character Types for Level 1 
Table 5.8 presents the delineated Landscape Character Types of Wadi Al Yarmouk region at 
Level 1 scale (1: 250 000). The final classification process revealed 14 Landscape Types. The 
methodology employed is described in details in Section 3.2. 
 
Table 5.5.4: Delineated Landscape Character Types of Wadi Al Yarmouk region at Level 1. 
 

LCTs LDUs Description 
Cultivated and rangelands plateaus 1 Gently undulating limestone landscape with olives farms widely distributed 

 among settlements 
Cultivated plateau 2 Gently undulating landscape, well settled with scattered olive trees. 

Cultivated valley floors and river terraces 1 Limestone valleys with shallow soils and grass for natural vegetation 

Eroded plateau 1 Settled type with large olives farms widely distributed among settlements 

Forested uplands 2 Gently sloping limestone, well vegetated landscape 

Rangelands 1 Gently undulating, limestone rangelands covered by scrubs and grasses. 

Rangelands and cultivated plateau 2 Gently undulating landscape with forests and olives farms, poorly settled 

Settled and cultivated plateaus 1 Gently undulating limestone landscape, sparsely settled with olives farms 

Settled plateau 6 Urbanized areas  

Settled uplands 1 Urbanized areas  

Arid hills 1 An undulating limestone landscape, mostly unsettled with limited coverage of natural 
vegetation 

Cultivated uplands 1 An undulating to rolling landscape characterized by the widespread agricultural activities  
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Rangelands and cultivated hills  1 Steeply rolling landscapes with mixture of rough grazing and sgricultural activities 

Valley rangelands 1 Steeply sloping limestone landscapes with significant coverage of natural  
vegetation (trees, scrubs and grasses) 

Total number of LDUs 22   

 

 
5.5.3.6 Landscape Character Types Level 1 Map 
The outcome of the delineation of the LCTs is the development of the LCTs map, for Wadi Al 
Yarmouk region and of Mujib. The maps are presented in Figures 5.12 and 5.13 respectively.   
 
 

 
Figure 5.12: Landscape Character Types of Wadi Al Yarmouk region, Jordan. 
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Figure 5.13: Landscape Character Types of Mujib, Jordan 
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5.5.4 Landscape Description of Jordan – LEVEL 2 
 
 
Two areas were selected for Level 2 LCA implementation in Jordan. Each area was part of the Wadi al 
Yarmouk and Mujib regions, at which Level 1 LCA mapping took place. 

5.5.4.1 Landscape Description of Wadi Al Yarmouk 
The study area selected for Level 2 implementation includes the major two cities in the study area Irbid 
and Al Ramtha. It covers an area of 190 km2, with a variety of landform and land uses features.  
 
5.5.4.2 Description of the LDUs 
 
Taking into consideration the completed Level 1 mapping process, the stepwise process was repeated 
at a more detailed level (1:50.000). 13 LDUs were concluded for Level 2 mapping. Table 5.5.5 shows 
the connection between Level 1 and Level 2 definitive attributes. Figure 5.14 presents the 13 LDUs as 
derived at Level 2 for the subarea selected in Wadi Al Yarmouk region. 
 
 
Table 5.5.5: Interconnections (hierarchically nested) between Level 1 and Level 2 attributes in Wadi Al 
Yarmouk  
 
Definitive attributes  Level 1 Level 2 
Landform  Plateau Plateau 

 Undulating  plateau 
 Valley side escarpments 

Land uses Mixed land-used Arable land, irrigated 
 Mixed agriculture 
 Mixed 
 Natural forest mixed 
 Built-up areas 
 Bare rock 
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Figure 5.14: The 13 LDUs as derived at Level 2 in Wadi Al Yarmouk region 
 

5.5.4.3 Landscape Description of Mujib 
The study area selected for Level 2 implementation covers the Swaimeh and Homret Main Special 
Conservation Area and Mujib Protected Area extending to the east to cover Mujib and Hidan wadis. The 
Level 2 mapping study area is about 708 km2, with a variety of landform and land uses features.  
 
5.5.4.4 Description of the LDUs 
 
Taking into consideration the completed Level 1 mapping process, the stepwise process was repeated 
at a more detailed level (1:50.000). It was decided at the beginning of the Level 2 mapping, to focus on 
the landform and land use during the subdivision of the Level 2 LDUs, in order to keep consistency with 
the approach followed during the Level 1 mentoring, and to cope with the accuracy of the data available. 
121 LDUs were concluded for Level 2 mapping. Table 5.5.6 shows the connection between Level 1 and 
Level 2 definitive attributes. Figure 5.15 presents the 121 LDUs as derived at Level 2 for the subarea 
selected in Mujib. 
 
 
 



60 
 
 

Table 5.5.6: Interconnections between Level 1 and Level 2 attributes in Mujib  
 
Definitive attributes  Level 1 Level 2 
Landform  Lowlands, gently undulating Lowlands, gently undulating 

Lowland Escarpment Lowland undulating to rolling  
Lowlands, rolling Lowland escarpment 
Hills Lowland rolling 
High Hills Lowland flats 
Valleys, wadis Hill 
 High hills 

Land uses Rangeland Uplands 
Valley wadis 

 Waddi with basaltic rock 
Mixed bareland rangeland Mixed bareland rangeland 
Rangeland, barerock Rangeland, barerock 
Rangeland-Bareland Rangeland-Bareland 
 Agriculture 
 Bareland 
 Rangeland 
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Figure 5.15: The 121 LDUs derived at Level 2 in Mujib and the associated typologies derived through 
subdivision of landform and land uses (For the coding refer to Table 3.2).   
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6. Landscape classifications in the Eastern Mediterranean Region 
Despite its wide use in NW Europe as a tool for landscape planning, landscape mapping and 
assessment is still limited in the Mediterranean. The two pan-European attempts to classify the 
landscapes of Europe cover the north Mediterranean, excluding Cyprus (Meeus 1995 and 
Mücher et al. 2010). Slovenia, Portugal, Spain, Italy and Malta are some of the Mediterranean 
countries which have carried out landscape classification exercises at the national level 
(Vogiatzakis 2011), with Cyprus following on initially at a scale of 1:250 000 (Warnock et al. 
2007). Where undertaken the existing typologies have not been produced in a consistent way 
across the Basin, with little emphasis given on the cultural imprints, which partly reflects the 
fact that landscapes are still low in the political agenda (Vogiatzakis 2011). 
Within MedScapes there was an effort to develop a consistent landscape typology for the East 
Mediterranean region. The leader team carried an identification of repeatable patterns in the E. 
Mediterranean landscapes based on the national typology of each partner country in order to 
produce a minimum set of E. Mediterranean types that exhibit similarities in all countries.  
An interactive, dynamic process took place, so as all partners develop a common 
understanding of each country’s typologies. Based on experts’ opinions’ -and after the 
identification of similarities and repetitive patterns-, a broad Mediterranean typology was 
derived, encompassing the various landscape types identified at Level 1 mapping of the pilot 
areas. 
 
Table 6.1.: Mediterranean Typology for level 1 as derived from national typologies  
(LEB=Lebanon, ALYAR=Al Yarmouk, CY=Cyprus, LES=Lesvos, MUJ=Mujib, EPIR=Epirus) 

    Mediterranean Type National Types  
        

Hi
lls

 

Hills1 Settled rangeland hills 

Rangeland sparsely settled hills (LEB); The majority are 
rangelands and cultivated hills while settled hills are 
minority (ALYAR); Settled rangeland hills (CY) 

Hills2 Unsettled forested hills Forested hills unsettled (LES); Unsettled forested hills (CY) 

Hills3 Settled forested hills Forested settled hills (LEB); Settled forested hills (CY) 

Hills4 Settled cultivated hills 
Cultivated hills sparsely settled (LES); Settled cultivated 
hills (CY) 

Hills5 Unsettled hill shrublands 
Scrubby hills and valleys unsettled (LES); Unsettled hill 
shrublands (CY) 

Hills6 Unsettled Arid hills sporadically grazed/Arid hills 

Arid hills, valleys and lowlands sporadically grazed (or by 
wild animals) (MUJ); The majority are arid hills while 
cultivated hills are minority (ALYAR) 

Hills7 Unsettled cultivated hills Unsettled cultivated hills (CY) 

Hills8 Settled hill shrublands Settled hills shrublands (CY) 

Hills9 Settled hill with vineyards Settled hills with vineyards (CY) 

Hills10 Unsettled rangeland hills Grazed hills and valleys unsettled (LES) 

       

Up
lan

ds
 Uplands1 Unsettled forested uplands  Forested Uplands (EPIR); Forested unsettled high uplands 

(LEB); Forested uplands (Unsettled) (ALYAR) 

Uplands2 Settled forested uplands 
 Forested Uplands (EPIR); Forested settled uplands (LEB); 
The majority are forested uplands while settled uplands are 
minority(Settled forested uplands) (ALYAR) 
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Uplands3 Settled cultivated uplands 

Cultivated Uplands (EPIR); Agricultural settled high uplands 
(LEB); Agricultural settled uplands (LEB); Sparsely settled, 
grazed and cultivated uplands (MUJ); The majority are 
cultivated uplands while settled uplands are minority  
(ALYAR) 

Uplands4 Unsettled cultivated uplands Cultivated Uplands (EPIR); 
Uplands5 Settled shrubland uplands Scrubby sparsely settled high uplands (LEB);  

Uplands6 Unsettled rangeland uplands 
Grazed High Uplands (EPIR); Grazed Uplands and Hills 
(EPIR); Rangelands unsettled high uplands (LEB); 
Unsettled upland rangeland (MUJ) 

Uplands7 Settled rangeland uplands Grazed High Uplands (EPIR); Grazed Uplands and Hills 
(EPIR); Rangelands sparsely settled uplands (LEB) 

       

Pl
at

ea
u 

Plateau1 Unsettled alpine plateaus Alpine Plateaus (EPIR) 
Plateau2 Unsettled forested plateaus Forested plateaus (LES) 
Plateau3 Settled forested plateaus Forested plateaus (LES) 

Plateau4 

Settled cultivated plateaus  

Cultivated Plateaus and Hills (EPIR); Cultivated plateau 
(LES); Agricultural sparsely settled high plateau (LEB); 
Agricultural sparsely settled plateau (LEB);Cultivated and 
rangelands plateaus (settled cultivated plateaus) (ALYAR); 
Cultivated plateau (settled cultivated plateaus) (ALYAR); 
Settled and cultivated plateaus (ALYAR); The majority are 
rangelands and cultivated plateau while settled hills are 
minority (ALYAR); Settled plateaus, cultivated and mixed 
agriculture-rangeland (MUJ) 

Plateau5 Unsettled cultivated plateaus 
Cultivated Plateaus and Hills (EPIR); Cultivated plateau 
(LES);  

Plateau6 
Unsettled rangeland semi-arid/ eroded plateaus 

Rangeland unsettled high plateau (LEB); Semi-arid eroded 
plateau rangelands  (MUJ); Semi-arid plateau rangelands  
(MUJ); Eroded plateau mixed farming and rangeland  
(MUJ); 

Plateau7 
Settled rangeland semi-arid/ eroded plateaus 

Semi-arid eroded plateau rangelands  (MUJ); Semi-arid 
plateau rangelands (MUJ); Eroded plateau mixed farming 
and rangeland (MUJ); Rangelands and cultivated plateau 
(ALYAR) 

Plateau8 Eroded plateau mixed farming  Eroded plateau mixed farming  (ALYAR) 

       

Mo
un

ta
in

s 

Mountain1 Settled forested mountains  Settled mountain forest (CY); Forested Mountains (EPIR) 
Mountain2 Unsettled forested mountains  Unsettled mountain forest (CY); Forested Mountains (EPIR) 
Mountain3 Unsettled High (Alpine) mountains  High Mountains   (EPIR) 
Mountain4 Settled Alpine mountains  High Mountains   (EPIR) 
Mountain5 Settled mountain shrublands  Settled mountain shrublands (CY) 
Mountain6 Unsettled mountain shrublands Unsettled mountain shrublands (CY) 
Mountain7 Settled cultivated mountains Settled cultivated mountains (CY) 

Mountain8 Unsettled rangeland mountains 
Rangeland unsettled mountainous area (LEB); Grazed 
Mountains (EPIR) 

Mountain9 Settled rangeland mountains Grazed Mountains  (EPIR) 

       

Co
as

ta
l 

Coastal1 Settled cultivated coastal alluvial plains Settled cultivated coastal alluvial plains (CY) 

Coastal2 Settled coastal hill shrublands Settled coastal hill shrublands (CY) 

Coastal3 Unsettled coastal hill shrublands Unsettled coastal hill shrublands (CY) 

Coastal4 Settled cultivated coastal hills 
Settled cultivated coastal hills (CY); Cultivated hills sparsely 
settled (LES) 

Coastal5 Settled coastal lowland shrublands Settled coastal lowland shrublands (CY) 
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Coastal6 Settled cultivated coastal lowlands 
Settled cultivated coastal lowlands (CY); Cultivated hilly 
lowlands sparsely settled (LES) 

Coastal7 Settled cultivated coastal valley Settled cultivated coastal valley (CY) 

Coastal8 Unsettled coastal lowland shrublands Unsettled coastal lowland shrublands (CY) 

Coastal9 Unsettled cultivated coastal lowlands 
Unsettled cultivated coastal lowlands (CY); Cultivated hilly 
lowlands unsettled (LES) 

Coastal10 Coastal dunes Coastal dunes (CY) 

Coastal11 Unsettled grazed coastal hills Unsettled Grazed coastal hills (LES)  

Coastal12 Settled cultivated coastal plains Settled cultivated plains (LES) 

       

Va
lle

y 

Valley1 Settled forested valley 
Settled forested valley (CY); Forested Valleys (EPIR); 
Forested sparsely settled valley (LEB) 

Valley2 Unsettled forested valley 
Forested Valleys (EPIR); Forested unsettled deep valleys  
(LEB) 

Valley3 
Settled cultivated valleys   

Settled cultivated valley (CY); Cultivated Valleys  (EPIR); 
Cultivated valleys (LES) ; Agricultural sparsely settled valley 
(LEB); Cultivated valley floors and river terraces (ALYAR) 

Valley4 Unsettled cultivated valleys 
 Unsettled cultivated valley (CY); Cultivated Valleys  (EPIR); 
Cultivated valleys (LES)  

Valley5 Unsettled deep valleys 
Unsettled ravine shrublands (CY); Deep Ravines (EPIR); 
Unsettled deep valleys and ravines (MUJ) 

Valley6 Settled valley rangelands 
 The majority are valley rangelands while the settled valley 
are minority (ALYAR) 

       

Lo
wl

an
ds

 

Lowlands1 Forested settled lowlands Forested sparsely settled lowlands (LEB) 

Coastal5 Unsettled cultivated lowlands 
Unsettled cultivated lowlands (CY); Cultivated hilly lowlands 
unsettled (LES) 

Lowlands3 Settled cultivated lowlands 

Settled cultivated lowlands (CY); Agricultural sparsely 
settled lowlands (LEB); Cultivated hills lowlands sparsely 
settled (LES) 

Lowlands4 Unsettled lowland rangelands 

Rangelands/lowland/unsettled (ALYAR); Unsettled lowland, 
hill and valley rangelands, regularly/ seasonally grazed 
(MUJ) 

Lowlands5 Settled cultivated alluvial lowlands Settled cultivated alluvial lowlands (CY) 

Lowlands6 Unsettled lowland shrublands Unsettled lowland shrublands (CY) 

       

W
et

lan
ds

 

Wetlands1 Coastal wetlands Coastal Wetlands (CY); Coastal wetlands (LES) 

Wetlands2 Lakes Lakes (EPIR) 

Wetlands3 Riverbeds Riverbeds (EPIR) 

Wetlands4 Water bodies Water bodies (LEB) 

Wetlands5 Salt flats Salt flats (MUJ) 
Wetlands6 Dead Sea Dead Sea (MUJ) 
Wetlands7 Escarpments of the Dead Sea Escarpments of the Dead Sea (MUJ) 

 

      

Fl
at

a&
Pl

ain
s Flats&Plains1 Settled cultivated plains 

Settled cultivated plains (MUJ); Settled cultivated plains 
(LES); Cultivated Plains (EPIR) 

Flats&Plains2 Unsettled cultivated plains Cultivated Plains (EPIR) 

Flats&Plains3 Settled cultivated alluvial plains Settled cultivated alluvial plains (CY) 

Flats&Plains4 Unsettled cultivated alluvial plains Unsettled cultivated alluvial plains (CY) 

 

Flats&Plains5 Unsettled rangeland plains  Unsettled plain rangelands (MUJ) 
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Ur
ba

n 
Urban Urban 

Urban Areas (EPIR); Urban (CY); Settled plateau (ALYAR); 
Settled uplands (ALYAR); Artificial settled hills (LEB); 
(Artificial) Urbanized lowlands (LEB) 
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Figure 6.1: East Mediterranean landscape types 
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Figure 6.2: East Mediterranean landscape map 
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7. Conclusions  
 
Workpackage 5 (WP5) was the core of MedScapes and has provided input to other workpackages in the 
project. such as Developing a Best Practice Methodology (WP4), Risk Tool development (WP7), as well 
as providing material for WP8 (tertiary level educational material). There have been several issues that 
the project had to overcome during the development of a common methodology. These included variation 
in availability, quality, scale and coverage of spatial datasets between countries as well as terminology 
semantics around landscapes. For example, the concept of landscape - a well-defined term in Greek and 
English - did not exist in Arabic. Another issue is the use of relative terms like 'high mountains,' ‘uplands’ 
‘lowlands’ or 'hills'. Such terms, which are regularly used in landscape description, were perceived slightly 
differently in the four participating countries. In addition differences exist in nomenclature and 
classification systems used by each country for the dominant landscape-forming factors i.e. geology, soils 
and land use- but also in the cultural processes shaping the landscapes - compared both to each other 
and to the Northern-European norms. 
 
The background of the team members that interpreted the datasets and conducted the fieldwork was very 
diverse. Although, there was an attempt to address this issue through training and protocol development, 
there were still different interpretations of landscapes in the field. Availability and quality of datasets was 
another constraint in this mapping attempt. Although a lot of scientific work has been carried out, in 
several institutes, universities, public authorities, etc., concerning the physiographic and cultural 
landscape in the various countries and study areas, this information is not habitually shared among 
relevant authorities, it is not published on the Internet, or it is simply not accessible. Even today, many 
datasets are found only in printed rather than digital format. 
 
The process of obtaining and processing the required data was an extremely time-consuming task. 
Another problem was the incompatibility of the cartographic data collected from different sources 
(different agencies). The cartographic process, was often perplexed over attributes of geology and soils; 
for instance, in cases of LDU subdivision. Field work became indispensable at this point, as it helped 
make decisions on an actual landscape basis, in situ. In some cases the minimal mapping unit set (5 
km²), led to an over subdivision of LDUs, which meant we had to merge them afterwards, in order to 
attain broader landscape character types. In many cases e.g. Lebanon, raw data reclassification was 
difficult and required extensive time and effort in order to become compatible with the Level 1 attributes 
and to ensure a harmonious nomenclature with other teams.  
 
Accessibility remains an issue particularly in mountainous areas in Epirus and Lebanon, and in many 
parts of the Dead Sea escarpments and steep valleys in Jordan as well as safety and security in some 
parts of Lebanon. Almost all fieldworkers commented on the difficulty to map valleys, according to the 
methodology, especially concerning the presence and extent of settlements and agricultural use and how 
this affects the LDU boundaries. 
 
Specifically, in the case of Lesvos land use on mountain slopes has triggered the question of whether 
LDUs should be enlarged to include such settled landscapes. As seen from the field survey, landscapes 
within valleys could either be considered as part of the valley or be characterized as part of the mountain, 
depending each time on their relationship and continuity with the valley. Similar comments arose in 
Jordan where most of the valleys are almost entirely rangeland, with some small-scattered areas of 
agriculture. In the case of Mujib pilot area in Jordan, landform codes had to be recalibrated to match the 
codes and description in the LCA Protocol as elevations ranged from around 420 m.b.s.l. at the Dead 
Sea to over 1000 m a.s.l. in the south eastern highlands. Some areas, which would have been identified 
as lowlands according to the MedScapes protocol, were identified as uplands when using the Dead Sea 



69 
 
 

as a baseline for elevation range instead of the global mean sea level. In Cyprus due to the water 
availability and mining resources of the island, it was decided that reservoirs and mines should be 
mapped separately, as they represent discrete landscapes. 
 
Field validation and subsequent verification and amendments of the landscape map revealed incorrect 
representation associated i) with the input cartographic data used in the mapping process which resulted 
in shifted boundary designation  and ii) with context and lack of consistency in the size of the landscape 
units mapped. More errors were associated with mapping/characterizing Mediterranean landforms, land 
cover due to outdated or coarse maps used, complete lack or insufficient data of cultural elements and 
inadequate emphasis in the case of Cyprus and Lesvos their insular/ coastal character. Google Earth has 
proven an invaluable resource particularly in mapping/validating landforms but also on landcover 
although it needs experience in interpretation. Settlement mapping is also possible but tedious through 
Google Earth as demonstrated in Cyprus.  
 
The arbitrary placement of boundaries for the convenience of a scientific study is a central tool in many 
sciences. For example political boundaries are often used by scientists as investigative boundaries while 
in ecology boundaries are usually tangible structures that can be identified in nature (Cadenasso et al. 
2003).  The physical components of the landscape as employed in this project provide such tangible 
boundaries for the landscapes described and mapped in the partner countries. Boundary types range 
from sharp, clearly defined boundaries  to  gradual and diffuse boundaries. In the case of landscape 
mapping for example in areas where the influences of land cover, land use, settlement and field pattern 
may be less consistent i.e. transitional, the boundary delineation remains a challenge. To this extent, the 
scale of the input map (definitive attributes) i.e. data used for the extraction of the landscape types is very 
important.  
 
Classification remains dependent on the country applied for with several categories not represented in 
the project's partner countries (e.g settled alpine plateaus). However, as is common with all classification 
schemes, in this case too there was a loss of detail at the regional (Mediterranean) level. For example in 
Pindos some types are associated with transhumance and associated grazing activities while in Jordan 
some types are clearly climate dependant. The final classes which are used have a Mediterranean-wide 
distribution since they can easily be identified elsewhere in the region (e.g settled/unsettled hill 
shrublands or forested hills).  
 
Going from Level 1 to Level 2 Although hierarchical nested this was not always the case when drawing 
boundaries. Moreover, and although there are eight definitive attributes used for mapping it was clear 
from the outset of fieldwork that landform and landuse play a more important role in defining landscapes 
in the area, compared to other attributes used. These is somewhat expected in this part of the world with 
such a rugged landform and complex, fine-grained, cultivation patterns which determine land use.  
The naming of landscape character types should be meaningful and help produce sense of place. The 
name should reflect the dominant influences on landscape character usually using words related to the 
main definitive attribute (geology, landform, land cover and settlement). In an island context naming 
should, where applicable, denote the coastal character. 
 
The role of stakeholder in LCA is of utmost importance and is advocated in the European Landscape 
Convention. There have been more than 10 events during the life of project in all four countries where 
preliminary and final mapping  results were presented to a range of stakeholders. Liaising with 
stakeholders resulted in various issues raised depending  on the broad group in which the  stakeholders 
belonged to. For example local authorities communities asked for simplicity in the classification and 
questioned the correspondence of some English terms in the native language. There were also enquiries 
regarding the meaning of boundaries. since often boundaries are associated with protection and result in 
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restrictions for land use. This was clearly explained in the various events for stakeholders where they 
were reassured about the meaning of boundaries in LCA. Another issue was the lack of cultural features 
at the local level in the typology. This was also addressed by the project team by explaining how cultural 
features are perceived according to the mapping scales employed. 
 
Some Government departments insisted on the use of more scientific terms in the derived typology as 
well as associating/equating landscape types with exemplary places which people can relate to. As a 
response the inclusion of places names on the photos accompanying the short summaries to 
stakeholders. HOwever, recognising that landscape typology should be provided in layman terms we 
have retained strict scientific terminology  in the description of the units and associated cartographic data.  
 
LCA techniques should be consistent and rigorous, provide information that can be updated, and have 
the ability to take account of qualitative field survey information and stakeholder perceptions in 
appropriate ways. Since many of the steps employed in LCA are subjective or experiential there is a need 
for developing mapping protocol adapted to the local landscape characteristics. 
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APPENDIX A: Suggested Landform Classes for Level 1 Mapping 

Landform Description Comments Code 
Plains Characterised as flat (<2% slope or 1:50) to gently undulating (2-5%) 

land at the base of rising slopes 
Replacing “Lowlands, flat” in acknowledgement of the fact that flat land at the base of rising 
slopes can occur at a range of elevations.  

Lowlands 
Areas of land generally lying less than 200 m above the drainage 
base-level. These can be, undulating (2-10%, 1:50 – 1:10) , or rolling 
(10-50%, 1:10 – 1:2)  

At Level 2 we can further distinguish gently-undulating lowlands (2-5%) from undulating (5-10%); 
and rolling lowlands (10-20%) from steeply rolling (20-50%). Slope angles are based on 
assessment from the 50m contour pattern, so in the field you will find some steeper areas than 
these averages 

Lu 
Lr 

Hills Somewhat elevated tracts of land (around 200-600m above base-
level)* but also usually rolling slopes (10-50%) 

Hills could be further classified as undulating, rolling or steeply rolling, but it’s probably not worth 
distinguishing these at Level 1. Use sub-division at Level 2 H 

High Hills Somewhat elevated tracts of land (around 400-900m above base-
level)* but also steeply rolling to precipitous (>50%) 

High hills have steep to precipitous slopes and a mountainous ‘feel’ but are below 1000m HH 

Uplands  
Elevated and often extensive tracts of land with variable but mostly 
moderate relief. Generally between 600-1200m above base level* 

Like hills, uplands could have different kinds of relief though will typically have slopes 10-50%. 
Probably sub-divide at Level 2. If slopes are steep to precipitous, classify as High Hills if below 
1000m or Mountainous if above. 

U 

High uplands Elevated and often extensive tracts of land with variable but mostly 
moderate relief. Generally between 900 -1750m above base level* 

High uplands are similar in their relief to uplands but extend into the sub-alpine zone. If slopes are 
steep to precipitous, classify as Mountainous. HU 

Mountainous area  
Elevated and often extensive tracts of land. Generally > 1000m* and 
typically showing peaks, ridges and steep to precipitous slopes. 

We would not use the term Mountain for a landscape that is not “mountainous” in character, even 
if  >1000m in elevation. If it does not have peaks, ridges, precipitous slopes etc better to class it 
as Upland, High Upland,  Plateau or Eroded Plateau 

M 

High Mountains 
Strongly elevated land generally >1750m, with very variable relief. The 
Alpine zone. 

High Mountain massifs have relief from rolling to precipitous, often with escarpments, peaks and 
ridges. They are likely to have been shaped by glacial and peri-glacial processes in the past. They 
will be relatively sparsely vegetated and may have permanent snow-fields 

HM 

Plateau 

The essential criteria for plateaus are low relative relief (Extensive 
area of flat) some altitude (e.g. over 200m) and with the land falling 
away from the plateau edge 

A plateau will usually have slope angles less than 5% (i.e. flat to gently undulating). It may though 
be dissected by small valleys with steeper slopes. In this case, however, extensive areas of 
plateau surface are still evident between the valleys 
Note that a plateau should be higher than all or most of its immediate surroundings: if the land 
around is rising up then it is a plain at some elevation, not a plateau! 

P 

Eroded Plateau 
Extensive areas of elevated land, undulating to rolling, often with 
dendritic drainage patterns 

A further stage of erosion of an elevated plateau at which little or no remains of the original 
plateau surface remains. It resembles a “lowland” relief but lies at some altitude, with only the 
alignment of the hill tops and ridges giving a clue to a former pediplain. 

PE 

Valleys  

An elongated hollow between hills or ridges usually with a permanent 
or seasonal river in the bottom. 
 A stretch of a land deposited by a river (present flood-plain or past 
river terraces) and enclosed or flanked by erosion slopes.  

Where the whole valley system stands out in the context of an area with more gentle relief (e.g. 
plateau or upland area) we will tend to map the whole  valley  (including the slopes) as a single 
unit, since this is how it looks from a distance or from the edge. In places where the valley sides 
‘blend-in’ with the surrounding hill or mountain slopes it makes more sense to map the valley as 
the valley-floor (flood-plain and river terraces) only, since this will be the thing that stands out 
visually, ecologically and culturally. 

V 
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At the lower end the valley floor usually merges with a +/- flat coastal plain and should be classed 
as such from that point  on. At its upper end it may change to an upland (or eroded plateau) 
landform where you would not have the sense of a big, open valley before you. 
 

Escarpment  Extensive area at any altitude with average slope angles >50%. Often 
includes cliffs and rock outcrops 

At  Level 1 escarpments with cliffs that are part of an enclosed valley system will not be sub-
divided from the valley. E 
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APPENDIX B: Suggested Landuse/land-cover Classes for Level 1 Mapping 
 

Class Level 1 Description Comments Code 

Artificial surfaces Urban; Industrial, commercial and transport units; mine, dump and 
construction sites; artificial non-agricultural vegetated areas. 

 A 

Agriculture Arable land, permanent crops, horticultural crops, enclosed pastures, mixed 
agriculture  

This will be further divided at Level 2 G 

Forest Natural forests (including dense sclerophyll maquis); Artificial forest 
(plantations);  

Mediterranean forest may be dense or open in structure with tree cover as low as 10%, often 
mixed with scrub and dwarf scrub. Dense maquis is indistinguishable from low forest without 
exhaustive field checking, so map it as forest. Probably further subdivided at L2.  

F 

Scrub Includes more open maquis, garrigue and other mixed scrub (except +/- pure 
stands of dwarf shrubs). Typically sclerophyl shrub species attaining 1m+ in 
height. 

Larger shrub species cover at least 10% of the ground, trees are scattered or absent, with < 
10% tree cover. 

S 

Rangelands and rough 
grazing (= Bare Soil in 
Jordan and Natural 
Grassland in Lesbos) 

Dwarf scrub, hedgehog scrub, phrygana often mixed with annual grasses and 
herbs, typically grazed by free-ranging goats and/or sheep. Vegetation 
usually < 0.5m in height, of aromatic, xerophytic and drought-adapted shrub 
species 

Vegetation cover ranges from 5% to 100% depending on climate and grazing intensity. Of 
this dwarf shrubs form at least 20% and larger shrubs  < 10%   

R 

Bare land Land with exposed bedrock, boulders, rocks, gravel etc with virtually no 
vegetation nor any specific clear use. 

Total vegetation cover < 5%, no trees or shrubs. B 

Wetlands& Water Bodies Inland wetlands like marshes and peatbogs; Coastal wetlands like salt 
marshes, salines and intertidal flats. Inland waters like water courses and 
water bodies; and Marine waters like estuaries, and coastal lagoons 

(I would maybe separate open water bodies such as lakes, reservoirs, and lagoons from 
wetlands such as marshes, peat bogs and salt marshes – even at Level 1) Codes could be 
WA and WE 

W 
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APPENDIX C: Suggested Land-use/land-cover Classes for Level 1 Mapping for Lebanon and Jordan 
 

 Lebanon 

 National Class LCA Common Class 
1. Marsh (Marais) Wetlands 
2. Woodland (Surface boisée) Forests  
3. Surface water bodies (Surface en eau) Water bodies 
4. Agricultural land (Territoire agricole) Agricultural areas 
5. Surface of herbaceous vegetation (Surface de végétation herbacée) Shrublands 
6. Natural land without or with little vegetation  

(Terrain naturel sans ou avec peu de végétation) 
Semi-natural areas 

7. Artificial land (Territoire artificialise) Artificial surfaces 
 Jordan 

 National Class LCA Common Class 
1. Dead Sea & water Waterbodies 
2. Pastures (Rangelands) Semi-natural areas 
3. Vegetables Agricultural areas 
4. Sands Semi-natural areas 
5. Tree Crops Agricultural areas 
6. Basaltic Rocks Semi-natural areas 
7. Bare Rocks Semi-natural areas 
8. Chert Plains Semi-natural areas 
9. Dry Mudflat Wetlands ???  
10. Wet Mudflat Wetlands 
11. Dams Waterbodies 
12. Urban Fabric Artificial surfaces 
13. Open Forest Forests 
14. Wadi Deposits Waterbodies 
15. Bare Soil Semi-natural areas 
16. Field Crops Agricultural areas 
17. Waste Water Plants Artificial surfaces 
18. Quarries Artificial surfaces 
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APPENDIX D: Suggested Settlement Classes for Level 1 Mapping 
 

 Class Description Comments Code 

Na
tu

ra
l 

Unsettled Areas with no settlements In an unsettled area you will not see any obvious 
settlements when you look around U 

An
th

ro
po

ge
ni

c 

Sparsely 
Settled 

The typical distance between neighboring settlements is 5 
km or more 

You will only see one or two settlements when you 
look around 

Ss 

Settled The typical distance between neighboring settlements is 
less than 5 km 

You will see several settlements when you look 
around 

S 

Urban 

Cities, and other large built up areas greater than 10 km2 in 
extent 

You will see mainly settlement when you look 
around. Note that if (on satellite imagery or on the 
ground) you can still see agricultural fields, then it 
should probably be classed as an agricultural area 
(in degraded condition due to development). 

Ur 
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APPENDIX E: Suggested landform Classes for Level 2 Mapping and their relationship with Level 1 landform mapping 
 

No Landform categories L1 and definitions Landform categories L2 and definitions L2 Code 
1 

Valleys 

Valley floor:  river (or dry river bed), active floodplain and raised  river 
terraces (former floodplain levels) flat to undulating Vf 2 

4 Valley sides with  up to 50%average  slope angle, usually fully vegetated  Vsm 
5 
 

Valley side escarpments often with cliffs, >50% average slope angle:  
(usually sparse vegetation, bare rock,   scree or boulder scree) Vss 

7 Ravines etc: Valleys at least as deep as they are wide, with vertical or near-
vertical slopes on at least part of the valley sides Vr 

8 

Alpine glacial and periglacial valley features. Depositional valley-slope and 
valley-floor features derived from past alpine glacial and periglacial processes 
(e.g. moraines, inc. lateral, terminal & hummocky moraines,  solifluction lobes, 
rock-glaciers) 

Vg 

10 Lowlands: Areas of land generally lying less than 200 m above 
the drainage base-level. These can be further characterised as 
flat (<2% slope or 1:50), gently undulating to undulating (2-10%, 
1:50 – 1:10) , or rolling to strongly rolling(10-50%, 1:10 – 1:2)  
 
 
 
 
 
 
 
 
 
 

Coastal plain. Low-lying  flat land close to sea level (or other base-level such 
as extensive lake or inland sea) Lcp 

11 
Lowland marine terraces. Somewhat elevated (generally <200m above base 
level) relatively flat shelf representing former marine depositional or erosional 
surface. May show raised beach deposits and be backed by relict sea-cliffs 

Lt 

13 

Plains and pediments. Flat lowlands (<2% average slope angle or 1:50). 
Pediments are very extensive plains in semi-arid or arid lands representing the 
base level from which hills, uplands,  buttes, mesas etc rise and onto which 
their erosion products are deposited..  

Lp 

12 

Alluvial fans are areas of pediment,  coastal plain or valley floor formed of 
mixed alluvial sediments sourced from a seasonal torrent or glacial-meltwater 
river spreading out in a fan-shape from the point where the confined river 
channel reaches the open plain. Typically low-moderate slope angle around 
5% 

Laf 
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35 
 
 
 
 
 
 
 
 
(Lowland landforms continued) 

Delta: a complex of outwash deposits and wetlands formed where a river 
meets the sea or other major water body: usually continuously growing into 
the sea (accreting).  

DE 

29 
Depressions are extensive areas at lower elevation than the surrounding 
plain, typically developing wetland, salt-marsh or salt-flat systems Ld 

14 Lowlands, gently-undulating:  Average slope angle 2-5% (1:50 – 1:20) Lgu 
15 Lowlands, undulating  Average slope 5-10% (1:20 – 1:10) Lu 
16 Lowlands, rolling Average slope 10-20% (1:10 – 1:5) Lr 
17 Lowlands, steeply rolling Average slope angle 20-50% (1:5 – 1:2) Lsr 

18 
Extensive steep to precipitous slopes at any altitude 

Steeply  sloping escarpments will have an average slope angle between 
50% and 100% maybe with some even steeper patches and rock outcrops Es 

 Precipitous escarpments will have an average slope angle > 100%; often 
including vertical or near-vertical cliffs and rock outcrops Ep 

18 

Hills: somewhat elevated tracts of land (around 200-600m above 
base-level)* but also usually rolling or steeply rolling (10-50%): 
 

Low hills: Upstanding ground mostly between 200 and 400m, undulating to 
rolling or steeply-rolling (see lowlands) 

Hlu, 
Hlr. 

 
20 High hills Upstanding, often rolling to steeply-rolling ground lying mostly 

between 400 –600m 
Hhr. 
Hhsr 

22 
Badlands are extensive ranges of hills, often steeply rolling or precipitous,  
characterized by relatively soft lithology and deeply dissected into gullies, 
small ravines and steep-sided valleys, with very little regolith (soil or 
unconsolidated surface materials). 

Hb 

23 Buttes are flat-topped hills with very steep or vertical sides that are. as high or 
higher  than they are wide Hbu 

6 
Uplands: Elevated and often extensive tracts of land with variable 
relief. Generally between 600-1000m above base level* 

Upland terrace A gently-sloping shelf or terrace > 600m above base-level Ut 

 
Uplands Very high hills or ridges >600m with rolling to steeply rolling slopes. 
(Note undulating or gently-undulating uplands would probably be plateaus or 
cuestas ) 

Ur 
Usr 
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7 
Plateaus: the essential criteria are low relative relief (extensive 
area of flat) and some altitude (e.g. over 200m). 

Plateaus  or tablelands are generally extensive in area,  mesas are individual 
flat-topped hills, always wider than high P, 

Pm 

 
Undulating plateaus As above, but slope angles >2%. If eroded by small 
valleys, the original plateau surface is partially or mostly preserved between 
them and clearly visible 

Pgu, 
Pu 

 
Eroded plateaus 

 Eroded plateaus Extensive areas of plateau strongly eroded by (often 
dendritic) drainage channels, with little remaining of the original plateau 
surface: the alignment of ridge and hill-tops reveals the original pediplain. 
Cuestas are similar but with gently dipping strata creating alternating steep 
scarp and gentle dip slopes with a parallel drainage pattern.. Pe 

 
8 

Plateau edges: similar to the above but forming a fringe around the margins 
of a plateau 

26 

Mountains: elevated and often extensive tracts of land. Generally 
> 1000m* and typically showing peaks, ridges and steep or 
precipitous slopes 

Mountains:  peaks and ridges higher than hills, more steep than uplands 
(usually steeply sloping to precipitous), mostly above 1000m .  M 

25 
Hogback mountain:  ridge with rocky crest and +/- equal slope angles on the 
two faces. Steep bedding planes so scarp and dip slopes +/- equal Mh 

 
Glaciated mountains sculpted by past and/or present-day ice  and snow 
fields to form amphitheatre-shaped cirques: ridges eroded by cirques from two 
sides form sharp arêtes; further erosion from other directions can reduce that 
to a pinnacle 

Mg 

30 
Coastal landforms are generally too narrow and small in extent to 
map at L1. 
At L2 their importance and sensitivity means they could be 
mapped even if smaller than 1 km2 e.g. down to 25 ha. Areas 
smaller than that could be recorded as features in a bigger 
coastal landscape unit  

Sand dune systems formed behind the beach or sometimes further inland. 
May be mobile or stable, bare or vegetated. Cd 

33 
Sea cliffs could be mapped as a landform unit if they are extensive or 
repeated features. Remember ‘extent’ here will include the vertical dimension! Cc 

34 
Beaches could be mapped as a landform unit if they are extensive or 
repeated features. Cb 

 
Spits etc are coastal features deposited by the sea, by longshore or onshore 
movement of sediment. Cs 
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 Tidal mud and sand flats are marine or estuarine deposits at sea level. Cm 

 
Tidal rock shelves are wave-cut platforms at sea level, washed by tides and 
waves. They could be mapped as a L2 landform unit if they are extensive or 
repeated features. 

Cr 

36 
Coastal lagoons are enclosed or mostly enclosed water bodies ranging from 
fully marine to brackish, depending on fresh water inflow. They maintain a 
good connection with the sea either through a channel  or through porous 
beach sediments 

Cl 

 
Salt lakes and salines are ffully enclosed coastal water bodies with little or no 
hydrological connection to the sea, so they are at least seasonally hypersaline 
or dry. 

Csl 

 
Mixed coastal landform should be applied to a combination of smaller 
coastal landforms and features that together make an extensive area. C 
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APPENDIX F: Suggested Land use Classes for Level 2 Mapping and their relationship with land cover mapping at Level 1 
 

No Level 1 category Level 2 categories Notes Code 

1 Artificial surfaces Built-up areas Urban areas, residential and commercial within the urban envelope Au 

2 Amenity park lands, sports-fields 
etc 

Non-agricultural urban vegetated areas with tree cover <10% (otherwise class as Forest 
plantation) Ap 

3 Industrial areas Industrial:  factories, chemical plants, refineries , power stations, etc. generally outside 
the urban envelope Ai 

4 Mines and other bare-land sites Mine, dump and construction sites consisting mostly of bare ground Ab 

5 Transport infrastructure Airports, highways and interchanges, railway yards, ports, marinas. At 

6 
Agriculture 

(Arable land, permanent crops, 
horticultural crops, , enclosed 
pastures,  mixed agriculture) 

Arable land, non irrigated 
Cereals and other grains (e.g. sesame, buckwheat), legumes, root crops and other field 
crops that are watered exclusively by rainfall. Includes many aromatic, plants (e.g. 
zaatr), fodder crops and fallow land but excludes permanent pastures.  

Ga 

7 Arable land, irrigated  

Field crops irrigated on a regular, usually seasonal (but ongoing) basis (not just at 
establishment), using a permanent infrastructure (irrigation channels, pipe network). 
Includes horticultural crops, flowers and plant nurseries, whether open field or under 
plastic or glass. Most of these crops could not be cultivated without an artificial water 
supply. 

Gai 

8 Tree crops, sclerophylls 
Parcels planted with typical Mediterranean sclerophyllous tree or shrub crops: single or 
mixed species, fruit trees associated with permanently grassed surfaces. Includes olive, 
carob, almond, pomegranate, date. Produced with or without the help of irrigation. 

Gs 

9 Tree crops, broad-leaved 
Tree crops with broad, relatively soft leaves typical of the temperate climatic zone e.g. 
chestnut and walnut groves. In a Mediterranean context these will be found at higher 
altitudes. Produced with or without the help of irrigation. 

Gb 

10 Vineyards Production of grapes for wine or table, with or without the help of irrigation. Gv 
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11 Enclosed  pastures 
Fields with dense cover predominantly of grass, not under a rotation system. Mainly 
used for grazing, but the fodder may be harvested mechanically. Includes areas with 
hedges (bocage). 

Gp 

12 Mixed agriculture Combinations of the above where no single type of agriculture forms >50% of the land 
cover. Gm 

13 
Forest 

Includes natural forests and artificial 
forest (plantations); Forestry plantation 

Plantation forests are managed for amenity or timber / firewood production; they may 
often be non-native species and generally are poor in wider flora and fauna. Do not 
include cases of native tree-planting intended to support regeneration and enrichment of 
natural forest. 

Fp 

14 Natural forest, coniferous 
Mediterranean conifer forest is often open in structure with tree cover as low as 10%, of 
which at least 60% consists of conifer species (e.g. pine, juniper, fir) often mixed with 
scrub and dwarf scrub. Includes all conifer forests with a natural character (structure, 
tree species, flora and fauna) even if trees were planted. 

Fc 

15 Natural forest, broad-leaved, 
deciduous  

As above, but at least 60% of tree cover consists of broad-leaved, deciduous species 
(e.g. chestnut, beech, deciduous oak, plane, alder) Fd 

16 Natural forest, sclerophyllous, 
evergreen 

As above, but at least 60% of tree cover consists of sclerophyll tree species (e.g. 
sclerophyll oak, wild carob, wild olive) Fs 

17 Natural forest, mixed Natural vegetation with at least 10% tree cover but with neither conifers, deciduous nor 
sclerophyll species forming more than 60% ot the tree cover. Fm 

18 
Scrub. 

Includes maquis,  garrigue and other Scrub, maquis 
Maquis scrub has >10% cover of larger shrub species (0.75m+ in height) of which >60% 
is tall scrub of 1.5m+ in height. Sm 



85 
 
 

19 

mixed scrub (except  +/- pure stands 
of dwarf shrubs). Typically sclerophyl 

shrub species attaining 0.75m+ in 
height. Larger shrub species cover 

at least 10% of the ground, trees are 
scattered or absent, with < 10% tree 

cover. 

Scrub, garrigue 

Garrigue scrub has >10% cover of larger shrub species (0.75m+ in height) of which 
>60% is scrub of <1.5m in height. 

Sg 

20 Scrub, mixed 
>10% cover of larger shrub species (0.75m+ in height)  but not fitting above two 
categories. S 

21 
Rangelands and rough grazing 
Dwarf scrub,  hedgehog scrub,  

phrygana often mixed with annual 
grasses and  herbs , typically grazed 
by free-ranging goats and/or sheep. 

Vegetation usually < 0.75m in 
height., of aromatic, xerophytic and 

drought-adapted shrub species 

Dwarf scrub rangelands 
Vegetation cover >5%, of which >20% is  Phrygana, hedgehog scrub or  other dwarf 
scrub cover (mostly <0.75m in height) and <10% is taller scrub. Constrained  from 
further development  by grazing and/or occasional burning; or In rare cases by local 
climatic factors (e.g. proximity to the sea) 

Rd 

22 Steppe (and pseudo-steppe) 
rangelands 

Vegetation cover >5%, of which <20% is dwarf scrub, the rest being grasses and other 
low herbaceous vegetation (including xerophytic species). Larger scrub species are +/- 
absent. Constrained from further development  by grazing, burning, cold or arid climate 
or a combination of these. 

Rs 

23 Bare land: 
 Land with exposed bedrock, 

boulders, rocks, gravel etc with 
vegetation cover <5%, no trees or 
shrubs nor any specific clear use. 

Bare rock Land with exposed bedrock, boulders, etc with virtually no vegetation nor any specific 
clear use. Br 

24 Bare, unconsolidated materials Land with exposed regolith:- gravel, sand, and other alluvial materials - with virtually no 
vegetation nor any specific clear use. Bu 

25 Salt flats Land with exposed regolith:- gravel, sand, and other alluvial materials – with virtually no 
vegetation and impregnated with salt. May be dry or moist  Bs 

26 Wetlands and water-bodies: 
Inland wetlands like marshes and 

peatbogs; Coastal wetlands like salt 
marshes, salines and intertidal flats. 

Water bodies Sub-divisions are given under Landform WA 

27 Inland marshes Marshes and peat-bogs in which open water (if present) is patchy and forms <50%  of 
the surface. WEm 
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28 
Inland waters like water courses and 
water bodies; and Marine waters like 

estuaries and coastal lagoons 
Coastal and other saline-marshes 

Marshes with saline or brackish ground water and usually a muddy or sandy substrate. 
Vegetation includes halophytic plant species (e.g.  Glasswort Salicornia species.) WEs 

29.  Other Any other category that you think we have missed at Level 1  
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APPENDIX G:  Example of a field survey sheet filled in during the field validation process in Cyprus.  
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