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Abstract

:

Green infrastructure (GI) is a strategic planning approach that can contribute to solutions for ecological, social, and environmental problems. GI also aims to conserve natural and semi-natural landscapes and enhance ecological networks. Within the scope of spatial planning, urban and rural landscape units can be integrated through GI planning. In this study, we propose a method to calculate the landscape potential and map GI in the lower Büyük Menderes River Basin, Turkey. We used landscape character assessment (LCA) to identify the landscape typology, which was one of the key steps for determining the landscape potential. Three thematic maps were produced and overlaid in ArcMap 10.7. A map showing the spatial distributions of 71 landscape types was created by means of LCA. Then, the landscape types were assessed according to defined criteria, and finally, GI of the study area was mapped. This study found that high-quality landscape types were located in the middle, northern, and eastern parts of the lower Büyük Menderes River Basin, rather than in the protected areas. Moreover, 68 of the 71 landscape types were present in the GI map. The findings show the necessity of including the landscape potential concept in conservation strategies. Thus, this paper provides a reference guideline for mapping GI as a contributor to nature conservation and spatial planning strategies.
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1. Introduction


Green infrastructure (GI), which was introduced at the end of 1990s and developed as a planning approach for landscape and urban planning, is based on the concept of greenway landscapes [1,2]. Greenways are linear areas that protect and restore nature, connect outdoor areas, and act as corridors for wildlife transit. Based upon the concept of greenways, the “green corridor” approach, with almost the same meaning as greenways, was introduced [2]. The greenway, green belt, and green corridor concepts often used in urban and rural landscape planning are the basic parts of GI. GI includes protected natural areas (wetlands, nature reserves, wildlife habitats, etc.), semi-natural areas (national parks, water canals, wildlife corridors, etc.), other spaces (agricultural areas, private gardens, etc.), green spaces (parks, greenways, etc.), and landscape elements of these areas [3]. The GI network provides a link between ecosystems and landscape units [4,5]. The GI approach can be considered as an up-to-date approach in landscape architecture studies, and it demonstrates the relationship between open/green spaces within ecosystem services. The main objective of GI planning and development is to maintain ecologically healthy and vibrant cultural/natural landscapes while preserving natural resources in cities [6]. GI has become a key strategy for achieving sustainable development, and is now widely used by planners, researchers, and agencies [7]. According to diverse definitions [5,8,9,10,11], there is a clear emphasis on the importance of GI in promoting biodiversity and natural conservation.



GI strategies have been highlighted in different programs and directives of the EU, with the aim to integrate GI with policy in Europe [12]. The role of GI in the EU perspective is to promote spatial planning by defining multifunctional areas and by including habitat restoration options. Furthermore, GI makes connection in many fields such as land use plans and policies both at the urban and the landscape scale [13]. Landscape potential (LP) helps to find and define the relationship between natural and functional structures [14]. Pechanec et al. [14] also highlighted that, in some European countries, all considerations regarding the ecological optimization of land use and resources were based on LP. In theory, LP represents not only the availability of different landscape uses, but also the degree of land use. Therefore, LP is considered a notion that should be used in sustainable development. Sustainable use of natural and cultural LP has been associated with landscape conservation in some Turkish cases [15,16]. In these cases, LP was assessed as a top priority due to its contribution to ecosystems in terms of the integrity of the landscape.



The procedure of identifying landscapes starts with landscape atlases, regarded as instruments used for environmental assessments, which describe distinct landscape types and their dynamic structures to protect biodiversity and to develop related policies [17,18,19,20,21,22]. In this regard, the definition and classification of landscapes are important for identifying their quality and for determining conservation priorities. Different methods have been developed based on landscape ecology for the evaluation and classification of landscapes [23]. The analysis of the landscape structure is important in terms of explaining the relationships among the elements that form the landscape. The determination of the relationships among the landscape structures and functions plays an important role in predicting the possible impacts of planned activities on the ecosystem and in directing planning decisions in this direction [24]. To discover the role of landscapes and to understand the spatial composition of GI, landscape character assessment (LCA) provides an efficient approach [25]. According to the Landscape Institute position statement [26], LCA was employed for GI strategy in three cities (i.e., Derbyshire, Leicestershire, and Nottinghamshire) of the U.K. The strategy, which aimed to maintain, enhance, and extend networks of green spaces and natural elements in these three cities, recognized the need for LCA to underpin GI provision [26,27,28]. Uzun et al. [29] highlighted that each country ratifying European Landscape Convention (ELC) is responsible for identifying their landscapes. Since Turkey signed the Convention in 2000, LCA has gained much interest over recent years. Although there are some researches testing LCA with different targets such as understanding biophysical landscapes or observing visual landscapes, there is still the need to prepare a legal instrument that could afford the opportunity to manage and conserve Turkey’s habitats and biodiversity [30]. LCA studies mostly lead to land use decisions by describing the character and ecological value of landscapes. Various methods of landscape analysis such as landscape indices that quantify landscape patterns and ecological models that determine top-priority landscape patches have been developed recently [31,32]. However, there is still a need to understand the implication of landscape analysis in Turkey. Which one is the most suitable methodology applicable to Turkish landscapes? How can we integrate the results into the land use planning process? In response to these questions, Atik et al. [30] highlighted that current efforts on the implementation of ELC, i.e., identifying and assessing landscapes, would make contributions for the integration of landscape planning policies.



In this paper, we aimed to analyze landscape typology and determine LP for mapping GI in the case of the lower Büyük Menderes River Basin. Within the framework of GI planning, we also aimed to develop a sample methodology applicable at the basin scale using LCA. Determining the presence and distribution of the landscape character types of this area can help to inform land use decisions, with greater emphasis on, e.g., nature conservation. As an analysis tool, LCA is quite new to Turkey and there are a few studies using different thematic maps to define landscape types at the regional or the local scale. In this paper, the aim was to provide a reference guideline for nature conservation and spatial planning that can lead to land use decisions in the case of the Aegean Region of Turkey. To fulfill this goal, the acquisition or production of biodiversity data that cover the spatial distribution of priority habitats for landscape-level evaluation is required. The original aspect of this study is one of the criteria that were used for GI mapping. Among the criteria that have been taken into consideration so far in GI planning, there is a big gap in previous studies regarding “diversity of landscape”. For this reason, we aimed to develop a new potential landscape diversity formula. In this context, a methodological approach consisting of a combined use of landscape analyses was developed.




2. Materials and Methods


The study area is the lower Büyük Menderes River Basin located in the Aegean Region, bordered by the Aegean Sea in the western part of Turkey, which gives the region its name. The semi-natural and urban landscapes within the boundaries of Aydın Province and the lower catchment of the Büyük Menderes River comprise the material of this study, located 37°50′–37°44′ north and 27°50′–29°17′ east (Figure 1), covering approximately 1,368,200 hectares.



The study area, which was called Caria in ancient times, represents diverse land use types, dominated by agricultural fields on fertile soils of the Büyük Menderes plain, where forests play an important role in social forestry at present. The area incorporates rural settlements, urban settlements, tourist destinations along the coast, the Dilek Peninsula National Park in the Kuşadası district of Aydın Province, and Lake Bafa Nature Park within the boundaries of the Milas district of Muğla Province as nature conservation areas, forests, and the lower catchment of the Büyük Menderes River. In contrast to these land uses, this area is valuable in terms of landscape types and landscape diversity. Due to industrial, agricultural, and domestic waste discharges, the water quality of the Büyük Menderes River and its effluent is generally rather low due to pollution, which poses an important threat to the ecosystem of the delta [33,34].



The materials of this study were obtained from the Geographic Information Centre of Aydın Metropolitan Municipality. The main materials used were an existing land cover map based on an IKONOS satellite image (0.5 × 0.5 m resolution), a digital forest stand map, and a digital elevation model (DEM) derived from the NASA Earthdata website. For mapping bioclimatic belts, DEM and related literature were combined by using ArcMap 10.7.



The methodology consisted of three steps: (1) classification of landscape types by employing landscape character analysis (LCA); (2) assessing landscape types according to the three criteria of landscape diversity, connectivity, and rareness; and (3) determining LP for mapping GI (Figure 2). First, the related literature was reviewed, and the inventory of the study area was obtained from the Municipality of Metropolitan City of Aydın. Second, three thematic maps (i.e., bioclimatic belts, vegetation cover, and land use) were produced to be processed in the LCA. The DEM of the study area and the bioclimatic classification system were the main datasets for mapping the bioclimatic belts [35]. Vegetation formations for indicator species according to bioclimatic belts were taken into consideration [35,36,37,38]. In the study area, where a Mediterranean-type climate prevails, five bioclimatic belts were classified: sub-alpine (Subalp), Mediterranean mountain (Medmon), supra-Mediterranean (Supmed), Eu-Mediterranean (Eumed), and thermo-Mediterranean (Tmed). The classification of the forest map showing the spatial distribution of stands and the indicator species of plant formations spreading in western Anatolia was used to map vegetation [35,36,37,38]. According to this map, eight vegetation types were determined: riverine vegetation, open spaces with little or no vegetation, sand dunes and salt marshes, cultural vegetation, maquis, garrigue, and forest and woodland vegetation types dominated by Juniperus spp., Pinus brutia Ten., Pinus pinea L., Pinus nigra J.F. Arnold, Quercus spp., Cedrus libani A. Rich., and Liquidamber orientalis Mill. Other deciduous tree species that occurred in the cultural lands and open spaces with little or no vegetation were Juglans regia L., Castanea sativa Mill., Prunus dulcis Mill., Platanus orientalis Linn., Alnus orientalis Decne., Robinia pseudoacacia L., Populus spp., and Eucalyptus camaldulensis Dehnh.



In order to create the GI plan, three thematic maps produced in the first step of the study were overlaid and the landscape types of the study area were mapped. The landscape grid cells that might offer a variety of functions were identified, and their connections in a network were evaluated. Each landscape unit was allocated a code that was representative of the abbreviations of the bioclimate belts, vegetation cover, and land use, respectively. The configuration of a sample code is illustrated in Figure 3.



For assessing landscape types, three criteria were determined, namely landscape diversity, connectivity, and rareness. Naturalness was used as a sub-criterion of rareness. The reason for choosing these three criteria was to assess landscape types cost-effectively, efficiently, and quickly due to the fact that the study area covers more than 13.000 km2. Two different scales were used to evaluate landscape typology: a fine scale for assessing landscape types and a coarse scale for assessing landscape grid cells. At the fine scale, the ratio of the area size to the total size (percentage of dominance), the frequency, and the total (minimum and maximum) field sizes of the landscape types were calculated. At the coarse scale, the determined criteria were investigated for each grid cell. The study area was divided into 15 × 15 km squares and each square was referred to as a landscape grid cell (Figure 4).



To decide the size of a landscape grid cell, the landscape diversity of the total area was taken into consideration by applying a trial-and-error approach. The number of landscape types in each landscape grid cell was calculated. In order to determine the diversity of the landscape grid cells, the relative landscape diversity (RLD) formula was used. RLD was employed to rank the landscape units according to their performance in representing the entire typology of a landscape complex. RLD describes the relationship between the presence of landscape types and the representative landscape patches of those types, in a particular area (e.g., a micro-basin or a sub-basin). RLD takes into account both the number and the total area of landscape patches of each landscape type. The relative landscape diversity value of a particular area reflects a rate of occurrence of the entire landscape typology, detected in a larger area (e.g., a basin) while the concept of evenness is concerned. It is a useful means of comparing neighboring landscape units that form a landscape complex, in terms of landscape diversity. In this study, a grid cell size of 15 × 15 km was assumed as a landscape unit, according to the following equation:


  RLD =   ∑     ( a −   A l h   N l t   )   ×    1 n         



(1)




where  a  is the area of all landscape types located in a grid cell,   A l h   is the total area of a landscape grid cell,   N l t   is the total number of landscape types detected in the entire landscape complex (in other words, the sum of the numbers of unique landscape types occurring in each landscape grid cell), and  n  is the total number of landscape types in a landscape grid cell. Alh/Nlt refers to the mean area of all landscape types when their even distribution in a landscape grid cell is expected. Therefore, a − (Alh/Nlt) provides the difference between this theoretical value and the observed value of the area of any landscape type located in a landscape grid cell. So, the bigger the difference, the smaller the evenness. This tendency lowers the landscape diversity value of a landscape grid cell. If the result of the subtraction is zero, then the diversity value is the highest. Figure 5 shows how to calculate the RLD for four sample grid cells.



The landscape grid cells were evaluated in terms of the relative landscape diversity, and thus divided into four groups: very high, high, medium, and low. In order to determine the level of rarity of a landscape grid cell, both the field size and the frequency of the landscape types in the grid were used. Factor analysis was performed in SPSS 24 to determine the level of rarity of the landscape types with low size and low incidence. With the factor analysis, the eigenvalue of each type was calculated according to the field size and the number of types. In the next stage, the rank case tool of SPSS was used to order the eigenvalues, and thus the level of rarity was classified into one of four groups (i.e., high, medium, low, or none). The classification of rare types in the landscape grid cells in terms of naturalness was important in order to reveal their protection values. The naturalness evaluation of rare landscape types in the landscape grid cells was determined by the proportional (%) value of the natural types. Another criterion was the connectivity between the landscape grid cells, and similarity analysis was conducted to determine this spatial connectivity. The common landscape types that provide transition between grids were examined, and those landscape types that provided a high level of similarity with the landscape diversity and the criterion of rarity were mapped. The relationship between the number of landscape units and the logarithmic values of the total area amount covered by landscape types (ha) was tested by the correlation analysis performed in SPSS.



For assessing landscape types, three criteria were determined, namely the level of connectivity (criterion 1), landscape diversity, and rareness (criterion 2 and criterion 3) (Table 1). When any landscape grid cell is labeled with high scores according to all criteria, then its landscape potential was evaluated as “1” (very high potential) and the case of low scores was evaluated as “5” (low potential). Thus, “2”, “3”, and “4” score labels were given to the cases of high-moderate, high-low, and moderate-low, respectively.




3. Results and Discussion


In this study, a total of 71 landscape types were identified by applying LCA (Figure 6). It was shown that the spatial distribution of the landscape types varied marginally. Eumed_Pb_Or (Pinus brutia L. forest in the Eu-Mediterranean climatic zone) represented the largest area of 71 types and had the highest value in terms of its frequency.



According to the Pearson correlation, the relation between the number of landscape units and the logarithmic values of the total area amount covered by landscape types (ha) was high (R2 = 0.923, Figure 6). The landscape types marked in the fourth group in Figure 6 were excluded from the analysis. According to this evaluation, a total of 17 types had high, 18 had moderate, and 18 had low levels of rarity. To evaluate the naturalness, the land uses were taken into consideration and it was determined that 27 out of the 35 rare types were natural and 8 were cultural. Thus, mapping of GI, which represented and protected the LP in the planning area, was completed. Following this, the spatial distribution of the priority areas—in other words, the LP—was mapped and grouped into low (1), medium (2), high (3), and very high (4) (Figure 7).



As seen in Figure 8, a map for the spatial distribution of the level of LP was produced and interpreted for the creation of the GI map. For the interpretation, the GIS-based ecological connectivity assessment by Chang et al. [39] and the patch–corridor–matrix model based on the ecological connectivity pattern developed by Marulli and Mallarach [40] were taken as references. Thus, the level of LP was integrated with the GI elements. As shown in Figure 8.85% of the matrix consisted of GI elements that were valuable in terms of preserving the LP: 50% of the patch and 80% of the corridor consisted of forest, respectively.



The RLD formula differs from other spatial metrics referred to in this study, in that it takes into account the proportional level of the components that consider the whole area representing all landscape types (such as the lower basin). In short, it reveals which sub-unit has the highest number of landscape types according to the evenness rule in the study area.



In this study, the LP was grouped into three grids, namely grid 1, grid 2, and grid 3, and the modelled corridors were defined. When the LP was determined, the highest quality grids were considered as the matrix and the high-quality grids were accepted as the patches. A medium level of LP was regarded as a corridor, while a low level was considered as a barrier. In order to make an objective evaluation, equal-sized landscape grid cells (15 × 15 km) were selected. For determining the size and natural boundary of the grids, new algorithms need to be determined in further studies. As a result of this study, it was observed that the landscape grid cells with the highest potential (matrix) in terms of landscape protection included 68 out of the 71 landscape types in the whole of the planning area. This result proves that 95.7% of the landscape typology was represented. We believe that the determination of this ratio contributes to discovering the protection value, in order to ensure the sustainable management of the LP in coarse-scale studies within the process of GI planning. It is interesting that the landscape grid cells that included Lake Bafa Nature Park were found to have a low level of LP. The reason for this is that the area covered by the lake surface is disproportionately large compared to the areas of the other landscape types in the cluster.



Three thematic maps were created according to the following criteria: diversity, connectivity, and rareness, at the scale of landscape grids. These maps were overlaid to determine the landscape potential. The concept of landscape potential was defined by Haase [41] as natural space with properties of its substances, latent energies, and processes, i.e., with a structure and dynamics of its own, that have the capacity to satisfy community needs. Furthermore, landscape potential refers a sum of all landscape properties that create essentials for the economic assessment of landscape with its energy and materials forming the structure [42]. Landscape potential is handled as an important indicator and its determination is a base for landscape planning in some countries, particularly in Germany, where all considerations on the ecological optimization of land use and resources depend on the landscape potential [14,42]. Since diverse, rare, and spatially continuous landscapes are considered as the main component of the natural and economic capital for sustaining the environment and improving the quality of human life, landscape potential was employed for mapping GI in the study site. Thus, a comparative evaluation on ecological importance and the level of priority for conservation of any landscape grid is presented in Figure 9.



Considering the city center of Aydın, access to GI was found at a distance of 2.5 km. In this context, the spatial distribution of the GI elements revealed the existence of an important potential for the planning of urban green spaces that could provide integrity and continuity between green spaces in Aydin and its surrounding and rural landscape units. Additionally, it was observed that the matrix with the highest LP consisted mainly of forest cover. Consequently, the importance of a forest map that shows the spatial distribution of stands in the planning of GI was proved.



We found that for evaluating the value and the potential of landscapes from a natural and cultural perspective, the “diversity of landscape” was a functional criterion. The “relative landscape diversity” formula developed and used in this study gives the highest (ideal) value in cases where the total areas belonging to the landscape types in the cluster are equal. As shown in this example, the scale of the landscape set covered in the dimensions of 15 × 15 km included the entire lake area, reducing the importance of the relatively narrow landscape types outside of the lake area in the evaluation. It is clear that if the grid cell size was to be downscaled to 5 × 5 km, the clusters would be smaller in areas, and therefore they would have a higher “landscape diversity” value. As can be seen from this interpretation, the database scale used in the analysis of landscapes may increase the sensitivity of the assessment of the LP. In this study, the methodological approach based on landscape diversity was followed, and whether or not landscape types have an existing conservation status was not evaluated as a criterion. In addition to the basic components and criteria that form the landscape pattern discussed in this study, taking into account criteria such as “current conservation status of landscape types” could also lead to the emergence of legislation in the implementation of an open/green space system in the context of GI.




4. Conclusions


In this paper, a methodological approach based on landscape diversity was presented, and landscape types were evaluated regardless of their existing protection status. Taking into consideration the current protection status of landscape types may also highlight the legislation in force, which is applicable to the construction of the green space system in the context of GI. While nature conservation focuses on biodiversity and species richness, the approach to assess landscape diversity should have a place in green infrastructure planning. The authors believe that the diversity of the landscape and its value incorporate not only natural landscapes, but also cultural and semi-natural landscapes. In addition to the criteria (e.g., naturalness, connectivity, rareness, etc.) used to determine protection zones in the landscape, the RLD aims to add value to landscape ecology studies particularly in decision-making processes. The use of the index presented in this study can be integrated into conservation planning and, therefore, RLD can be a part of planning processes. The principal limitation of this study is the scale that was applied due to the ecological boundary of the basin. Therefore, the RLD formula needs to be tested at different scales with different grid cell sizes.



The ranking of GI elements in terms of conservation was achieved by transferring the LP that emerged as a result of the multi-criteria analysis in the whole of the study area. The GI map that represents and protects the LP in the entire planning area constitutes the basis of the open/green space system plan. In the context of this study, carried out in the case of the lower Büyük Menderes River Basin, the findings of rare landscape types that show a high level of landscape diversity (the ratio of landscape types in the unit area) and that are valuable in terms of protection contributed to the map of GI. In addition, the determination and mapping of the landscape clusters of relevance for the green infrastructure to be spread across the planning area played an important role in the creation of the GI map.



In order to achieve conservation/development goals in the context of the environment, nature, ecosystem, and landscape, the process and tools for defining the green space elements comprising GI as a whole in rural–urban areas, determining the functions of and organizing the spatial organization, and the distribution of the “plan” scale should be defined. This study may be referenced for further studies regarding the planning of green spaces at different scales in the context of GI and LP.
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Figure 1. Geographic location and boundaries of the study area. 
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Figure 2. Research methodology. LCA, landscape character assessment. 
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Figure 3. The configuration of the landscape codes and the case of a salt marsh/sand dune landscape. 
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Figure 4. Landscape grid cells. 
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Figure 5. The computation of relative landscape diversity (RLD) for four grid cells. 
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Figure 6. The spatial distribution of the landscape types. 
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Figure 7. The determination of the rareness levels of the landscape types. loga, logarithmic value of the amount of area covered by the landscape type; logbs, logarithmic value of the number of landscape units. 
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Figure 8. Green infrastructure (GI) map of the lower Büyük Menderes River Basin. 






Figure 8. Green infrastructure (GI) map of the lower Büyük Menderes River Basin.



[image: Land 09 00268 g008]







[image: Land 09 00268 g009 550] 





Figure 9. The proportional distribution of the land cover types in the GI elements. 
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Table 1. Functional scores for the evaluation of the landscape grid cells according to the determined criteria for mapping the landscape potential (LP).
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Level

	
Landscape Diversity and Rareness (Criteria 2 and 3)






	
Landscape Connectivity (Criteria 1)

	
Low

Moderate

High

	
High

	
Low




	
3

	
5




	
2

	
4




	
1

	
3












© 2020 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access article distributed under the terms and conditions of the Creative Commons Attribution (CC BY) license (http://creativecommons.org/licenses/by/4.0/).






media/file13.jpg
0000 1000 2000 3000 4000 5000
logbs.






media/file4.png
F 11 | [owmyormwmms |

‘ z | Data collection | ‘ ‘ T |
| {ﬁ : v | | _ | Classification of landscape |
Int ti digital data with i i
158 | L kaataaet | [ [eebememtch]
o o
‘ H.,_,J | Production of thematic maps | ‘ ‘ E |
N i | 1| &2 |
| | | =g
‘ Mosaic of DEM Classification of Reclassification ‘ ‘ 5 E |
and the the spatial of land use map H_J Ll
‘ classification of distribution of based on ‘ | g 1 |
bioclimatic belts forest stands IKONOS image g < |
| | 1] 2
<C
Bio- —
‘ climatic Vegetation Land use ‘ ‘ N |
‘ belts map map ‘ | |
map v
|_ B T - ~ _, \2 Landscape typology J

Assessment of landscape types according to the three |
criteria: Landscape richness, connectivity, and rareness |

| Determination of landscape potential for mapping Gl | |

ANALYSIS AND
EVALUATION





nav.xhtml


  land-09-00268


  
    		
      land-09-00268
    


  




  





media/file18.png
1%

Matrix

Patch

2%

1% 3%

Corridor

m Urban settlement

w Agriculture

M Forest

Rural settlement

H Others





media/file16.png
Level of Landscape G| Elements
Potential

Very high [l Matrix
Mod Patch
Medium = Corridor
Low T Barmier






media/file2.png
Aydin






media/file5.jpg
Bioclimatic belts.

Vegetation cover

Sample Code

Tmed _Kv_T

oL\

Themo-  Cultural  Agriculural
mederranean vegetation  field






media/file3.jpg
Gy atrsamage ||
(emomame |

Clasatcaon o andacape |
ypes by employing LCA

o

- Tnr

Ttegaton f il Gt v
st e
Produion o FeTa o

WMosaic of DEM

DATA

PREPROCESSING

Classiicaton of | [ Redassifcation

H
]
4
4

‘and the the spatial of fand use map
dlassifcation of | | distriouton of based on
biocimati beits| | foreststands | | IKONOS image

g
g
5
M
i
E
3

|

‘Assessment of andscape types according o the tree.
crferia Landscape rchness, connecliiy, and rareness

[ minsion ot rcecaps posrt o mapng 6|

ANALYSIS AND

EVALUATION





media/file1.jpg





media/file7.jpg
|
5
§
|

Landscape Grid
cel






media/file10.png
High

Diversity

(HD)

Landscape |

Type
Medium

Diversity

(MD)

Landscape Grid Cells (C) — 15 km—.,

Medium o
~—— Diversity C1 C2 3
1 | o) |
u Low
 Diversity C3 C4
/—‘ (LD)

Alh is 225 km? for C1, C2, C3, and C4. NIt comprises these
landscape types: f, h, I, m,n, o, r, s, {, u, x,y, z. Therefore, Nift = 13.

ac; Alhe; Nits, Ng, RLD,, RLD Level

170 225 13 6 Qm_£5>xi=25.45 HD
13/ 6

ac, Alhc, Nitcy, Neo RLD,,

150 225 13 3 QSO_QFDXL_M% MD
13/ 3

5q Alles Nitos Nes RLD5

225 225 13 5 (225-&5>><L:41.54 MD
13/ 5

aca Alhg, Nite, Ne,g RLD.,

130 LD

225 13 2 (130-225)x 1 _ 56.35
13/ 2





media/file12.png
Landscape Types [l subse_Pn_or
- Eumed_Akv_Or - Supmed_Akv_Or
B corec cior [ supmed_cior

LS

Bioclimatic Belts
Subalp: Sub-alpine

Medmon: Mediterranean mountain

Supmed: Supra-mediterranean
Eumed: Eu-mediterranean
Tmed: Thermo-mediterranean
Land Use

Or: Forest

D: Other

DK: Sites of nature conservation

T: Agricultural land
Y: Settlement
Ky: Urban fabric

Vegetation
Akv: Riverine vegetation

Cl: Cedrus libani A. Rich
G: Garrigue

J: Juniperus spp.

Kv: Cultural vegetation

Lo: Liquidambar orientalis Mill.

M: Maquis
Pb: Pinus brutia Ten.

Pn: Pinus nigra J F. Amold
Q: Quercus spp.

Yp: Open spaces with little |

or no vegetation
Pp: Pinus pinea L.
Kktb: Salt marshes
and sand dunes

0

km

B corei G0
B .= G DK
Eumed_G_Or
Bl e o
B cured_k D
| A
B curmed kY
Bl crec o o
I curmed_n_DK
B =urec_ v o
I Eured_Po_DK
I Eured_Po_or
Il Eum=d_Fn_Dk
| TR
I cured_Fp_Or
B =orec_c DK
B curmed_o or
B =uomed_ve_or

Supmed_G_D
B supmed_G DK
Il s:pmes_c oOr
E Supmed_J_Or
- Supmed_Kv_D
B supmed_kv_T
B suomed_ kv Y
I supmed_m DK
B s.omed i or
Il supmed_Po_DK
B supmed_Fo_or
I surme=d_Fn_or
I suomed_Fo_or
Il supmed_c_or
- Supmed_Yp_Or
Il Trec_axv_or
B ~ecco0
Bl Tmed G DK

mecmon_ci_Or [l Tmes_c_or

B tiecmen G D
I vecmon_cG_or
B tecmon_J_or
B vecmon_k D
Il Vecmon_k_T
Medmon_Kv_Y

B e x5 D
Il Tmed_kxtb_DK
B ek D
B e kv Ky
e xv_T
B rec_kv_y

B vecmon v o [ Trec_Lo_or
I 1v=cmon_Fo_or [l Tmed_m_Dk
I vecmon_Pn_or [l Tmea_m_or

B 1vecmen_vp_or [} Tmec_Pb_DK

H s.ts0_CLor
B s.tac G0
B s.b=0_G_or
B s o

B e Fo o
- Tmed_Pp_Or
B mec_o o
B Tmec_vp o






media/file9.jpg
Landscape Grid Cells (C) ——15km—

Han 2 Medium
Diversity- ) -~ Diversity C, C,
(HD) (MD)
Landscape
Type
Medium Low
Diversity T Diversity Cs Cy
(D) (D)

—uny g—

Alh is 225 km? for C1, C2, C3, and C4. Nif comprises these
landscape types: f, h, 1, m,n, 0, . 5., u, x, , z Therefore, Nif = 13

agi Al Nitg, Nes RLDg, RLD Level

170 25 13 6 Qm,%;)x%:zs.ﬁ HD

ag, Alhgy Nitgy Ney RLDg,

150 225 13 3 (150-225), 1 _ 4423 MD
13 3

83 Alhgy Nitgs Nes RLDg;

25 225 13 5 (zzs.&?meu.m MD
13)° 5

s Alhgy Nitgy N RLD,

130 25 13 2 Q30—%35>x%:53.35 o






media/file0.png





media/file14.png
6.000 -

5.000 -

4.000

3.000 -

2.000

1.000

0.000 H






media/file8.png
—— 15.00km ——

—— 15.00km

Landscape Grid
Cell





media/file11.jpg
Bockmasopote

S sub e

oo Hocsmransan oo (8 Yegotabon

Siomos Supre mocuarancn e Aot
o e

OrForet

0 omer

e —

T Agncusond

¥ Sawomont

Ko Urbon e






media/file6.png
Bioclimatic belts Vegetation cover Land use

Sample Code
Tmed Kv_ T

VN AN

Thermo- Cultural Agricultural
mediterranean vegetation field






media/file15.jpg
Levelof Landscape Gi Elements.
Potential

Very high |l Matrix
High Patch
Medium 555 Corridor
Low Barrier






media/file17.jpg
1%

Matrix

Patch

2% 1% 3%

Corridor

mUrban settement
= Agrcture
mrorest

s setiement

moers





