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Abstract

:

Wildlife–vehicle collisions, as well as environmental factors that affect collisions and mitigation measures, are usually modelled and analysed in the vicinity of or within roads, while habitat attractiveness to wildlife along with risk to drivers remain mostly underestimated. The main goal of this study was the identification, characterisation, and ranking of mammalian habitats in Lithuania in relation to 2002–2017 roadkill data. We identified habitat patches as areas (varying from 1 to 1488 square kilometres) isolated by neighbouring roads characterised by at least one wildlife–vehicle collision hotspot. We ranked all identified habitats on the basis of land cover, the presence of an ecological corridor, a mammalian pathway, and roadkill hotspot data. A ranking scenario describing both habitat attractiveness to wildlife and the risk to drivers was defined and applied. Ranks for each habitat were calculated using multiple criteria spatial decision support techniques. Multiple regression analyses were used to identify the relationship between habitat ranks, species richness, and land cover classes. Strong relationships were identified and are discussed between the habitat patch ranks in five (out of 28) land cover classes and in eight (out of 28) species (97% of all mammal road kills). We conclude that, along with conventional roadkill hotspot identification, roadkill-based habitat identification and characterisation as well as species richness analysis should be used in road safety infrastructure planning.
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1. Introduction


Wildlife–vehicle collisions (WVCs) pose a threat to human life and biological diversity and result in damage to property [1,2,3,4,5,6]. Over the last two decades in Lithuania, while the overall number of road traffic accidents has continuously decreased, road accidents involving wildlife have increased [7].



To mitigate mammal–vehicle collisions (MVCs), fencing, underpasses, gates, and jump-out ramps are used as the most common mitigation measures in the country [8]. Additional road safety infrastructure elements such as repellents, reflectors, noise, and natural predators can also be used; these focus on a single and/or multiple wildlife species. They repel, attract, or redirect wildlife with different ecological and financial efficiencies [9,10,11,12,13,14,15,16,17,18]. The selection of tangible multi-scale [19], multi-objective, and multi-functional WVC mitigation measures is the focus of a considerable research challenge [20].



The identification of roadkill hotspots (road sections where collisions occur more frequently than expected) is the first step of the highway safety management process. However, erroneous hotspot identification [21] as well as gaps in roadkill data [1] may result in inefficient use of resources for safety improvements [22]. There are many generalised linear models [23] that can be used to identify hotspots, such as ecological niche modelling [24], kernel density estimation [25,26,27], distance-based approaches [28], and methods based on modelling the number of collisions in a road section assuming a Poisson distribution [21,29,30,31,32]. These methods use roadkill data to detect collision hotspots as well as their risk to drivers. In order to assess habitat attractiveness to wildlife and the associated habitat risk to drivers, it is important to understand where mammals cross roads more frequently.



Multiple habitat suitability [33,34,35] is determined by spatial [36,37] and temporal [7,38,39,40,41] factors that might help us to identify and characterise wildlife habitats, animal movement patterns, and corridors [42,43,44,45,46]. Habitat suitability, together with spatial and temporal factors, helps us to obtain knowledge on how and when mammals traverse the landscape.



Field research usually brings disparate results [47] of differential scale and quality [1]. Consequently, the results are frequently not fit for deriving habitat patch characteristics and assessing habitat attractiveness to wildlife. This would require standardised habitat data that are usually lacking.



Habitats can be characterised using behavioural and spatiotemporal events, landscape connectivity and fragmentation, species richness, animal abundance, and other field research data. Large scale, long-term, and accurate data that can characterise habitats usually require methodologically robust and expensive research. Employing the available roadkill data from police reports would decrease (not replace) the amount of field research required in cases when there is insufficient habitat data available. Multiple, long-term, and standardised habitat characteristics (criteria) can help us to identify MVC mitigation measures focused on single or multiple species.



Decision-makers often deal with problems that involve multiple criteria [48,49,50,51]. Identification of the primary sources of MVCs, namely the habitats that are highly attractive to wildlife and simultaneously of high risk to drivers, is also a multiple criteria analysis problem. Therefore, we selected Simple Additive Weighting (SAW) and Technique for Order of Preference by Similarity to Ideal Solution (TOPSIS) [49,52] multi-criteria spatial decision support techniques for the ranking of habitats. The habitat ranking outcomes can be considered reliable if both methods generate similar ranking results [8].



Wildlife–vehicle collisions, as well as environmental factors that affect collisions and mitigation measures, are usually modelled and analysed at the level of the roads themselves [7,8,53,54,55,56], while the wider issues of adjacent habitat attractiveness to wildlife and its risk to drivers remain underestimated. MVCs with wild species accounted for about 91% of all WVCs in Lithuania in 2002–2017 [57]. There is a need for a framework that helps us to unify the disparate results emerging from different data sources and field studies on MVC occurrence, which allows for roadkill-based identification, characterisation, and multi-objective ranking of mammalian habitats by their attractiveness to wildlife and their risk to drivers. Here, we understand “risk to the driver” as a derivative of the cluster strength in KDE+ [26,27].



In this study, habitat identification, characterisation, and ranking are based on the definition of habitats as “areas isolated by neighbouring roads that have at least one hotspot (a road section where MVCs occur more frequently than expected)” and the assumptions that (1) highly attractive habitats for wildlife increase the risk of MVCs on adjacent roads; (2) habitats that are surrounded by roads with an abundance of MVC hotspots are of high attractiveness to wildlife movement; and (3) road kills in the hotspots can help us to identify species richness within adjacent habitats. However, the accuracy of such estimations depends on the completeness of MVC data [1].



The overall purpose of this study, therefore, is to:




	
Identify habitat patches that are surrounded by roads with kernel density estimation (KDE+)-based [27] MVC hotspots;



	
Characterise habitat patches using the properties of adjacent habitats, hypothetical corridors and wildlife pathways, hotspots, and land cover data;



	
Define ranking scenarios (criteria utility functions and criteria weights) to detect habitat patches that are highly attractive to wildlife [37] and pose a risk to drivers [27];



	
Rank habitat patches using two different multiple criteria spatial decision support techniques: SAW and TOPSIS; and



	
Find relationships between habitat ranks, species richness, and land cover classes for use in the planning of multispecies MVC mitigation measures using multiple linear regressions.









2. Materials and Methods


2.1. Study Area


Our study area covers the entire territory of Lithuania (Figure 1), which can be characterised as mostly a plain. It represents a surface area of 65,286 square kilometres. In 2012, 33% of the surface was covered by arable land and permanent crops, 27% by semi-natural vegetation, 33% by forested land, 3% by developed (artificial) areas, and 4% by water bodies and other land. The land cover change (a 0.48% change rate per year) in the country is slowing, mainly due to a rapid decrease in the intensity of forest conversion [58].



In 2017, there were 21,244 km of State-owned roads of national significance (excluding roads in cities): 1751 km of main roads; 4925 km of national roads; and 14,568 km of regional roads [59]. In this study, we analysed 1784 roads (21 main/highway, 13 national, and 1631 regional) as shown in Figure 1.



In the period 2002–2017, the annual average daily traffic (AADT) increased from 5600 to 11,000 vehicles a day on main roads, from 2200 to 2900 vehicles a day on national roads, and remained at up to 500 vehicles a day on regional roads [60].




2.2. Mammal–Vehicle Collision Data


According to the data from the Lithuanian Police Traffic Supervision Service and the Nature Research Centre, a total of 24,083 WVCs were recorded over the period 2002–2017 in Lithuania [57]. These numbers may, however, have a bias regarding taxonomic groups and not account for all accidents as reporting to the authorities is not mandatory in Lithuania. The Traffic Supervision Service registers only road kills from those accidents that were reported by drivers; therefore, their data are biased to larger species. Small mammals are represented exclusively in the data from the Nature Research Centre, which registered all road kills.



Out of all WVCs, we selected 21,911 WVC reports that involved mammals. A total of 19,622 reports included accurate information relating to 32 wild mammal species (Table 1). Of these reports, we mapped the 18,218 reports that included precise information on location (Figure 1, Table 1).




2.3. Clustering of Collision Data


Using a clustering method, habitats were identified according to the location of hotspots. The literature contains many different spatial techniques for identifying short, significant road segments where collisions occur more frequently than usual [21,27,32,61,62,63,64,65,66]. We utilized the KDE+, which analyses MVCs that are represented as point features and are located along the roads represented as line features (Figure 2a). The KDE+ algorithm finds locations (clusters) with statistically significant concentrations of collisions and assigns strength values (measured from 0 to 1) showing the risk severity to drivers [27,36] (Figure 2b). We performed MVC clustering analysis and created MVC clusters using the KDE+ parameters derived from the road network properties (KDE+ bandwidth—150 metres, Monte Carlo simulations—800, and minimal cluster strength—0.2).




2.4. Definition of Mammalian Habitats and Movement Patterns


Our conceptual model for the identification of mammalian habitats is shown in Figure 2a–c, characterization in Figure 2d,e, and ranking of habitat patches in Figure 2e. MVC reports with different species were mapped on the road network. Road sections where MVCs occurred more frequently were identified using the KDE+ clustering method [27].



We assumed that roadkill clusters are important indicators not only of risk to drivers [27], but also indicate locations where important mammalian pathways and roads intersect. We identified habitat patches as areas that are bounded (surrounded) by neighbouring road sections characterised by at least one cluster. We merged habitats having no clusters with neighbouring habitats iteratively until a merged habitat patch had a road with at least one neighbouring cluster. In our study, urban areas and urban clusters were excluded and not used for the identification of habitats. Identified habitats were used for their characterisation and, later, for ranking.



Hypothetical wildlife pathways were created by connecting the Clementini [67] centroids of habitat patches and cluster centroids using spider lines illustrating the shortest (Euclidean) distances. Hypothetical mammal corridors were created using the triangulated irregular network (TIN) between the Clementini [67] habitat patch centroids as peaks [37,42].




2.5. Characterisation of Mammalian Habitats


The habitat patches (Figure 2c) were characterised using topological relationships between habitat patches, hypothetical pathways, and corridors. Each cluster centroid illustrates a “gateway” that mammals use to traverse from one habitat patch to another.



Following this conceptual framework (Figure 2), we identified and collected the necessary network-based criteria (Table 2) for each habitat patch. Later, the habitat patches were ranked according to their attractiveness to wildlife and risk severity to drivers.




2.6. Objective Functions and Criteria Importance


The objective criterion importance (weights) for all criteria was calculated based on criteria utility (minimisation/maximisation) functions using SortViz for the ESRI inc. ArcGIS desktop software add-in [37,68].



Using the same ArcGIS desktop software add-in, we ranked habitat patches based on criteria derived from the individual (Figure 2) and spatial connectivity properties (Table 2) of the habitat patch. In order to find habitat patches that were simultaneously the most attractive to wildlife and of most severe risk to drivers, modelling assumptions (see Table 2’s footnote) and objective (utility) functions (Table 2) were set.




2.7. Ranking of Habitats and Ecological Corridors


Criterion importance values, defined as weights (Table 2), were then used as an input for ranking the habitat patches using the SAW and TOPSIS [49,52] methods. Both ranking approaches use the same input habitat data (Table 2). The final SAW and TOPSIS values ranged from 0 (worst) to 1 (best) and altogether built the so-called ‘composite indicator’ of habitat attractiveness to wildlife (mammals) and risk to drivers. A higher rank value means higher attractiveness to wildlife and a higher risk to drivers. The SAW and TOPSIS values for each habitat patch were separately calculated and compared with each other (Table 2).



Average SAW and average TOPSIS rank values, derived from the habitat patches connecting the two ends of the corridor, were allocated to each ecological corridor to determine the relative importance of the corridor (Figure 2f, Table 3).



Different average rank values assigned to ecological corridors show different degrees of importance to mammals and drivers. Higher average SAW and TOPSIS rank values (Figure 2f, Table 3) illustrate higher and more intense mammalian locomotion patterns [69] and risk to drivers.




2.8. Identification of Key Habitat Characteristics


We assessed the relationship (a correlation matrix using Pearson’s correlation index) between habitat patch ranks, number of species, and CLC land cover [70,71] classes [72]. Interpretation of r: 0—no association; 0 to 0.25 (0 to −0.25)—weak association; 0.25 to 0.50 (−0.25 to −0.50)—moderate association; 0.50–0.75 (−0.50 to −0.75)—strong association; 0.75 to 1.00 (−0.75 to −1.00)—very strong association; and 1 (−1) perfect association [73].



We analysed land cover classes and species that had a strong (r > 0.50) relationship to habitat ranks (SAW and TOPSIS values). Habitat ranks were used as intercept and land cover classes and species as independent regressors.





3. Results


3.1. Habitats and Habitat Characteristics


We identified 281 state-owned roads with at least one KDE+ cluster (Figure 3): 18 main roads/highways; 107 national roads; and 156 regional roads (85.7%, 81.1%, and 9.6% of all roads in their respective category). The rest of the roads (thin grey lines in Figure 4) were not taken into account.



Using the KDE+ method, we found 1642 mammalian clusters (Figure 3), of which 22 (1.3%) were located in urban areas and therefore were excluded from further analyses. A total of 28 out of the 32 road-killed mammal species were identified within the clusters. Four small-sized mammals (M. glareolus, S. araneus, R. rattus, N. fodiens) were only registered as road kills outside the clusters. However, small numbers of these species registered in the road kills (Table 1) had no impact on the location and number of identified clusters.



We identified 3171 hypothetical mammalian pathways (thin grey lines in Figure 4), 672 corridors (dashed lines in Figure 4), and 243 habitat patches (Figure 4). The hypothetical mammalian pathways (Figure 2d and Figure 4) and corridors (Figure 2e and Figure 4) were used for the characterisation and collection of criteria (Table A1 and Table A2) for habitat patches (Figure 4).




3.2. Criteria Weights, Habitat Ranks, Ecological Corridors, and Movement Patterns


In order to rank the identified habitat patches (Table A1), the criteria weights (Table 4) were calculated using objective functions (Table 2). The most important criterion for assessment was the shortest length of adjacent pathways, while the least important was the number of adjacent corridors.



Following objective functions, the SAW (Figure 5) and TOPSIS (Figure 6) ranks (Table A2) were assigned to each habitat patch. The average rank values were calculated for the corridors as well. The labels (Figure 5 and Figure 6) identify the main roads.



The highest SAW and TOPSIS rank values assigned to the habitat patches were 0.7 and 0.6, respectively. Furthermore, the SAW and TOPSIS ranks of habitats had a very strong correlation (r = 0.86), which means that the ranking results are similar and can be trusted.



The habitat patches contained from 3 to 477 MVCs and from 1 to 20 road-killed mammal species (Table A2). The corridor links (Figure 5 and Figure 6) indicate the most probable movement patterns. The highly ranked corridors that intersect main roads highlight the highest potential risk to drivers and wildlife. Consequently, the MCV clusters that are on the roads with such intersections are of the highest importance for MVC mitigation actions.




3.3. Relationship between Habitat Ranks, Species Richness, and Land Cover Classes


Inside the clusters, MVCs with C. capreolus, S. scrofa, V. vulpes, L. europaeus, E. concolor, N. procyonoides, A. alces, M. putorius, and Martes sp. had strong relationships (r > ~0.5) with habitat patch ranks, showing the high severity risk to drivers and wildlife (Figure 7). All other species had a weak or no relationship with habitat patch ranks. Five of these species, B. bonasus, L. lynx, M. erminea, L. lutra, and L. timidus, are rare in nature (Table 1), while others are small in size and their road kills were most probably under-registered.



Land cover classes such as road and rail networks, transitional woodland–shrub areas, mixed forest, broad-leaved forest, pastures, complex cultivation patterns, and discontinuous urban fabrics showed strong relationships (r > 0.5) with habitat patch ranks (Figure 8). All other land cover classes had a weak or no relationship with habitat patch ranks, indicating that these land cover classes do not pose a severe risk to drivers and wildlife.



The results of multiple linear regression analyses (Table 5) indicate that broad-leaved forests and transitional woodland–shrub areas bordered by road and rail networks are characterised by the highest risk to drivers and wildlife. In the vicinity of such habitats, MVCs mostly occur with C. capreolus and S. scrofa. MVCs with other species such as A. alces, V. vulpes, Martes sp., M. putorius, L. europaeus, and E. concolor are also likely.



Using SAW (Figure 9) and TOPSIS (Figure 10) values, we created heat maps that show the potential risk severity to drivers and wildlife (urban areas were used as a reference). For better visual representation, the maps were created using the inverse distance weighed (IDW) interpolation method. The IDW method is used to interpolate spatial data and is based on the concept of distance weighting [74,75].



The SAW-based habitat patch heat map (Figure 9) shows more severe risk habitat patches than the TOPSIS-based heat map (Figure 10) due to the differences in the ranking methods. However, both heat maps identified the same highly severe locations for drivers and wildlife.



Following the results from both ranking methods (Figure 9 and Figure 10), we identified that the habitat patches with the unique identification numbers 577 and 2248 (Figure 3, Table A1 and Table A2) posed the most severe risk to drivers and wildlife. For instance, around the top-ranked habitat patch (id: 577), which is bordered by the A14 main road and national roads 114, 111, 102, and 108, we found MVC clusters including 20 different mammal species (Figure 11). Most of the MVC clusters were found on A14. Clusters on the roads at the edge and within the habitat patch were also present. Due to the low traffic intensity there, we did not find any cluster on the national road 173, which is within the habitat patch.





4. Discussion


4.1. Habitat Risk Severity to Drivers


In order to plan MVC mitigation measures, spatial habitat characteristics together with MVCs and MVC cluster data are needed [76]. Habitat characteristics and factors that allow us to predict MVCs are important, but are usually the missing component. This can be explained by the disparate character of field research data [47]. Thus, the framework we propose may help to identify and characterise the missing components in a unified form.



Our results on habitat risk severity to drivers and wildlife at the local level are based on a long-term mammal roadkill dataset [77,78]. The main A14 road, delimiting the top-ranked habitat patch (id: 577, see Figure 11), is one of the most frequently checked for roadkill [1]. Because of ongoing long-term reconstruction of the A14 road (until 2030), short-term redirection of traffic onto national road 173 might be foreseen, thereby increasing the traffic intensity on that road, thus also increasing the likelihood of more MVCs than before and a higher risk to drivers.




4.2. Habitat Attractiveness to Mammals


The rates of annual land cover change in Lithuania are decreasing, dropping from 0.48% in 1990 to 0.18% in 2012 [58]. This indicates that the habitat composition has remained stable over time. A growing rate of forest land (woodland) and a rapid decline in active farming [58] has improved habitat attractiveness to different wildlife species, especially for forest dwellers. The increasing MVC numbers in all categories of roads and the increase in annual average daily traffic [79] have coincided with an enlargement of wildlife populations in the country. Species richness (the number of species in Table A2) has a strong relationship (r = 0.72) with the number of MVCs (the number of MVCs within adjacent clusters in Table A1).



We assumed that larger values of species richness indicate higher habitat diversity [80], suitability [81], and attractiveness to wildlife. We found 20 different species within MVC clusters that are adjacent to habitat patch id: 577, which means that road 137 (Figure 11) is more dangerous than the roads adjacent to habitats with a smaller number of species. However, species richness does not take into account the abundances of the species or their relative abundance distributions. The proposed framework allows for the accurate identification of species richness in relation to MVCs that are in the vicinity of the particular habitat. This information is especially useful when wildlife observation data (ground-truth) are not available at all. However, the accuracy of the result is very much dependent on the quality of the available police registered reports and professional field research data [1].



Habitats were defined and characterised across all territory of Lithuania; therefore, the validation of our model is possible: (i) using data from a similar territory, such as a neighbouring country; or (ii) using data from Lithuania from a different time period, e.g., 2018–2021 (our model covered 2002–2017). At the moment, however, such a dataset is not available.



Species richness may be validated by intensive roadkill counts or using wildlife cameras to check for animal movement across roads.




4.3. Multi-Objective Mitigation Measures


The only effective mitigation of road kills in a multi-species animal community is a complex of wildlife fencing (with a sufficient number of wildlife underpasses and overpasses according to the length of the fence) and active driver warning systems on roads without wildlife fences. We did not manage to find tangible research on other effective multi-species and multi-objective mitigation measures for large and small mammal species.



Mitigating MVCs on road 173 (Figure 11) may be challenging, as the MVC-targeting measures are likely to focus de minimis on ungulates, namely C. capreolus, S. scrofa, and A. alces (Table 5 and Table A2), rather than on the other 17 large and small body size mammal species recorded (Table A2). Numbers of carnivore road kills also grow in areas with a higher abundance of small mammal species [55]. MVC clusters found in different locations can help us to select species-specific mitigation measures. However, due to the high cost of the abovementioned complex of measures and the low traffic intensity on roads other than A14 and 102 (Figure 11), implementation of such measures is not possible in the near future. Therefore, our method currently may serve as part of the toolbox to identify the most dangerous roads and the most important habitat patches.



The observation of near misses (road 173 in Figure 11) might provide further input for the task. Field studies should incorporate long-term data collection, before the mitigation measure is applied [18]. Last, but not least, clearing vegetation along roads can also help to lower the MVC risk [54,82]. The mitigation measures for managing the risks to drivers and wildlife may be more challenging when many species are present. This may result in higher road reconstruction costs. The lack of data on the effectiveness of road mitigation measures [18,20] is a further obstacle to decision-making. The most common MVC mitigation measure in Lithuania is fencing. Short wildlife fences may not sufficiently reduce the risk of MVCs, but they are economically more affordable. Long fences are less efficient economically, but may perform better [9,10,11,17] on the roads with the highest traffic intensity. Therefore, we conclude that, even when involving all habitat data, the selection of multi-objective MVC mitigation measures in a dynamic environment still remains a considerable research challenge.





5. Conclusions


This study developed models that allow for the identification, characterisation, and ranking of habitats based on mammal roadkill data. The main conclusions are:




	
Habitats were characterised by connectivity, land cover, roadkill, roadkill cluster, and mammal species and ranked using multiple criteria for the identification of habitat risk severity to drivers and attractiveness to wildlife;



	
Despite the potential limitations of the scope of the roadkill data, our habitat ranking suggests that this procedure can provide information on habitats, habitat locations, species richness, habitat risk severity to drivers, and attractiveness to wildlife;



	
Strong relationships were identified and discussed between the habitat patch ranks, five (out of 28) land cover classes, and eight (out of 28) species (97% of all mammal road kills);



	
This methodology facilitates decision-making on the habitats that must be prioritized to preserve wildlife in the vicinity of roads that are prone to MVCs. It is also suitable for the planning of multi-objective mitigation measures to improve road security in a dynamic environment.
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Table A1. The habitat characterisation data (criteria) used to rank the habitat patches.






Table A1. The habitat characterisation data (criteria) used to rank the habitat patches.





	
Unique Identification Number of Habitat

(Figure 3)

	
Total Area of (ha):

	
Number of Adjacent:

	
Total Length of Adjacent (km):

	
Number of Collisions (MVC) within Adjacent Clusters

	
Average Strength of Adjacent Clusters (KDE+)




	
Habitat Patch

	
Adjacent Habitat Patches

	
Clusters

	
Corridors

	
Corridors

	
Pathways to Clusters

	
Clusters






	
6

	
139,650.90

	
200,454.05

	
10

	
6

	
202.50

	
214.45

	
3.60

	
45

	
0.4081




	
12

	
32,970.44

	
177,828.03

	
3

	
4

	
102.88

	
37.15

	
0.59

	
6

	
0.3919




	
15

	
9886.41

	
82,018.06

	
5

	
4

	
55.59

	
30.78

	
0.84

	
11

	
0.3530




	
25

	
20,544.02

	
293,639.62

	
7

	
6

	
140.00

	
53.80

	
1.64

	
18

	
0.3777




	
27

	
49,493.57

	
105,316.53

	
25

	
5

	
90.43

	
301.53

	
7.06

	
107

	
0.4034




	
29

	
7746.70

	
110,394.31

	
9

	
5

	
76.99

	
49.82

	
2.67

	
37

	
0.4663




	
30

	
20,756.90

	
133,555.22

	
12

	
7

	
114.14

	
95.74

	
3.84

	
56

	
0.3973




	
42

	
56,222.02

	
45,595.47

	
19

	
3

	
81.38

	
578.92

	
3.64

	
44

	
0.3999




	
49

	
8263.08

	
78,347.16

	
3

	
2

	
41.45

	
33.45

	
0.54

	
6

	
0.3491




	
65

	
86,540.34

	
287,351.74

	
12

	
6

	
168.75

	
267.29

	
3.67

	
45

	
0.4512




	
69

	
13,269.35

	
123,512.66

	
11

	
6

	
85.77

	
99.30

	
3.26

	
43

	
0.4903




	
81

	
40,881.40

	
237,462.40

	
26

	
6

	
133.16

	
297.33

	
6.90

	
113

	
0.3696




	
84

	
10,394.58

	
88,278.91

	
5

	
4

	
55.15

	
29.58

	
2.31

	
34

	
0.3914




	
105

	
22,220.59

	
153,376.31

	
17

	
6

	
106.67

	
142.58

	
4.79

	
64

	
0.4851




	
107

	
6097.13

	
295,799.24

	
8

	
5

	
86.22

	
38.80

	
1.81

	
26

	
0.3532




	
109

	
26,971.83

	
141,639.80

	
11

	
6

	
135.03

	
125.33

	
2.40

	
33

	
0.4293




	
114

	
13,420.71

	
313,371.47

	
6

	
4

	
72.12

	
40.04

	
1.26

	
20

	
0.4183




	
139

	
22,125.14

	
183,833.68

	
16

	
6

	
137.47

	
143.62

	
4.36

	
63

	
0.4556




	
145

	
81,083.09

	
199,083.28

	
54

	
7

	
147.61

	
1330.48

	
14.44

	
230

	
0.4003




	
149

	
913.63

	
202,816.14

	
8

	
7

	
130.44

	
15.42

	
2.82

	
48

	
0.4873




	
159

	
26,302.43

	
156,552.24

	
19

	
5

	
91.64

	
177.86

	
4.92

	
74

	
0.3987




	
163

	
19,150.25

	
116,087.17

	
3

	
5

	
91.54

	
22.00

	
0.49

	
8

	
0.3044




	
170

	
39,785.55

	
139,555.23

	
26

	
5

	
91.86

	
288.08

	
6.47

	
77

	
0.4501




	
182

	
10,805.79

	
135,726.79

	
8

	
4

	
52.26

	
49.21

	
2.00

	
20

	
0.4316




	
185

	
20,763.14

	
172,284.99

	
17

	
6

	
113.47

	
240.50

	
3.85

	
49

	
0.3928




	
192

	
29,897.38

	
65,613.76

	
10

	
4

	
54.50

	
103.37

	
1.90

	
26

	
0.3510




	
194

	
3369.45

	
237,614.49

	
4

	
6

	
130.76

	
9.11

	
1.46

	
23

	
0.5280




	
208

	
6795.19

	
69,431.17

	
5

	
5

	
66.65

	
17.48

	
1.75

	
27

	
0.5321




	
210

	
11,376.97

	
107,910.32

	
7

	
5

	
67.54

	
53.89

	
1.56

	
16

	
0.4786




	
212

	
28,632.79

	
59,050.92

	
8

	
4

	
60.40

	
78.05

	
1.80

	
20

	
0.4757




	
214

	
32,032.08

	
190,092.71

	
6

	
8

	
175.94

	
61.15

	
1.31

	
17

	
0.4390




	
218

	
39,940.29

	
212,569.11

	
35

	
5

	
96.67

	
532.34

	
10.46

	
177

	
0.4332




	
250

	
15,207.25

	
131,842.62

	
11

	
6

	
127.65

	
76.62

	
2.11

	
27

	
0.4054




	
255

	
58,086.51

	
285,182.80

	
25

	
8

	
202.54

	
375.49

	
5.85

	
105

	
0.4294




	
267

	
20,266.12

	
202,654.73

	
18

	
6

	
117.49

	
141.77

	
5.35

	
76

	
0.4140




	
294

	
8114.69

	
332,292.67

	
12

	
9

	
199.44

	
65.72

	
2.81

	
32

	
0.4470




	
313

	
54,397.11

	
197,333.56

	
26

	
9

	
194.20

	
390.66

	
7.77

	
149

	
0.3597




	
349

	
1026.87

	
37,640.64

	
2

	
3

	
42.03

	
4.42

	
0.42

	
5

	
0.4798




	
363

	
14,293.62

	
96,397.55

	
4

	
5

	
72.93

	
28.90

	
0.77

	
9

	
0.4270




	
371

	
15,638.20

	
54,135.88

	
7

	
4

	
51.56

	
37.97

	
1.54

	
16

	
0.4737




	
388

	
41,864.59

	
79,652.04

	
8

	
6

	
103.05

	
97.75

	
1.59

	
17

	
0.4521




	
407

	
16,006.40

	
41,733.83

	
24

	
5

	
62.46

	
182.59

	
7.09

	
127

	
0.4176




	
427

	
6408.49

	
84,791.01

	
2

	
3

	
45.25

	
10.00

	
0.42

	
4

	
0.4930




	
430

	
53,447.47

	
140,843.94

	
29

	
8

	
153.38

	
541.35

	
7.49

	
101

	
0.4734




	
439

	
5374.78

	
67,230.93

	
6

	
6

	
71.85

	
22.70

	
1.49

	
25

	
0.3304




	
450

	
406.03

	
161,433.60

	
9

	
6

	
95.49

	
21.48

	
2.35

	
54

	
0.4300




	
455

	
40,050.24

	
279,808.91

	
8

	
5

	
152.33

	
97.57

	
2.34

	
23

	
0.4668




	
460

	
4956.26

	
159,646.28

	
9

	
4

	
52.22

	
34.46

	
3.78

	
72

	
0.3962




	
472

	
7866.55

	
87,828.86

	
11

	
6

	
90.31

	
70.93

	
2.88

	
68

	
0.4175




	
474

	
8684.84

	
15,464.01

	
12

	
4

	
32.74

	
66.13

	
2.91

	
46

	
0.3780




	
484

	
8547.01

	
69,712.63

	
14

	
5

	
54.50

	
75.37

	
3.92

	
95

	
0.3897




	
486

	
6332.88

	
173,689.79

	
2

	
4

	
49.39

	
9.39

	
0.38

	
4

	
0.4377




	
493

	
30,035.21

	
55,487.94

	
8

	
4

	
55.55

	
70.16

	
2.06

	
27

	
0.4608




	
496

	
2851.82

	
126,623.42

	
8

	
5

	
69.66

	
27.55

	
2.50

	
54

	
0.3609




	
501

	
4449.84

	
114,707.35

	
5

	
4

	
50.59

	
14.77

	
1.14

	
14

	
0.4892




	
502

	
59,532.25

	
72,106.47

	
34

	
7

	
120.92

	
448.42

	
12.26

	
233

	
0.4272




	
505

	
7099.46

	
232,115.55

	
14

	
7

	
107.84

	
67.28

	
4.60

	
95

	
0.4451




	
518

	
15,350.47

	
130,369.46

	
13

	
7

	
111.52

	
98.47

	
4.56

	
72

	
0.3834




	
526

	
551.67

	
65,675.38

	
7

	
5

	
55.70

	
9.24

	
1.93

	
42

	
0.4503




	
530

	
1671.02

	
54,468.27

	
11

	
5

	
44.23

	
37.72

	
3.16

	
78

	
0.4152




	
533

	
4452.12

	
271,067.83

	
3

	
5

	
83.56

	
15.29

	
0.59

	
6

	
0.4561




	
542

	
842.71

	
255,407.87

	
4

	
6

	
127.53

	
8.53

	
1.12

	
23

	
0.4925




	
547

	
16,775.94

	
239,527.33

	
10

	
5

	
114.00

	
71.23

	
4.50

	
66

	
0.4707




	
577

	
148,761.11

	
139,830.71

	
64

	
7

	
180.59

	
1623.02

	
19.96

	
477

	
0.4834




	
587

	
31,309.97

	
91,225.40

	
8

	
7

	
108.87

	
79.98

	
1.73

	
19

	
0.4083




	
588

	
16,143.01

	
250,902.96

	
30

	
7

	
143.51

	
265.72

	
8.98

	
294

	
0.4930




	
593

	
5028.73

	
167,525.08

	
11

	
6

	
89.96

	
78.10

	
3.64

	
71

	
0.3318




	
594

	
638.35

	
132,279.96

	
4

	
5

	
85.21

	
7.39

	
1.84

	
32

	
0.3771




	
608

	
27,848.17

	
73,135.06

	
17

	
7

	
89.06

	
181.17

	
3.89

	
50

	
0.4399




	
642

	
120,160.25

	
163,452.54

	
42

	
6

	
159.99

	
1052.79

	
14.11

	
291

	
0.4690




	
656

	
6828.41

	
97,816.57

	
12

	
5

	
57.81

	
87.08

	
2.89

	
36

	
0.4691




	
661

	
36,721.46

	
258,703.50

	
14

	
5

	
138.30

	
254.92

	
3.38

	
44

	
0.4192




	
668

	
22,672.16

	
259,011.55

	
5

	
3

	
111.59

	
150.84

	
1.22

	
12

	
0.4795




	
674

	
8670.38

	
246,371.53

	
22

	
8

	
163.20

	
125.72

	
7.85

	
178

	
0.5224




	
688

	
43,933.50

	
109,036.29

	
16

	
7

	
123.69

	
203.36

	
3.64

	
44

	
0.3900




	
694

	
113.52

	
191,806.33

	
2

	
7

	
108.51

	
1.71

	
0.62

	
8

	
0.4044




	
697

	
1127.42

	
97,322.29

	
4

	
5

	
45.04

	
8.33

	
0.92

	
9

	
0.4802




	
714

	
2999.93

	
64,663.82

	
5

	
4

	
32.25

	
15.65

	
0.96

	
11

	
0.3500




	
721

	
35,574.69

	
160,770.09

	
18

	
7

	
124.19

	
187.91

	
4.90

	
66

	
0.4099




	
723

	
14,918.98

	
51,106.71

	
16

	
4

	
44.41

	
132.84

	
4.19

	
92

	
0.4803




	
728

	
29,942.96

	
94,841.87

	
19

	
6

	
105.29

	
241.89

	
4.83

	
82

	
0.4239




	
745

	
59,675.07

	
253,380.91

	
11

	
6

	
180.15

	
176.09

	
2.19

	
24

	
0.4566




	
746

	
11,572.92

	
276,983.34

	
15

	
7

	
144.76

	
109.63

	
4.22

	
68

	
0.3886




	
767

	
21,779.78

	
197,364.85

	
15

	
4

	
68.84

	
129.11

	
3.79

	
54

	
0.4355




	
768

	
73,317.38

	
373,589.09

	
20

	
7

	
206.77

	
283.63

	
5.23

	
103

	
0.3799




	
770

	
102,723.38

	
298,359.55

	
16

	
6

	
178.11

	
326.31

	
3.46

	
41

	
0.4190




	
789

	
123,084.90

	
189,787.84

	
33

	
6

	
155.53

	
726.81

	
9.52

	
130

	
0.4333




	
791

	
96,613.09

	
284,751.11

	
18

	
5

	
144.74

	
297.36

	
4.47

	
55

	
0.4172




	
795

	
1704.22

	
289,397.87

	
6

	
6

	
115.97

	
22.12

	
1.51

	
49

	
0.4971




	
805

	
9181.59

	
163,837.55

	
11

	
5

	
90.35

	
75.59

	
2.35

	
37

	
0.4059




	
813

	
15,330.96

	
122,295.05

	
11

	
6

	
96.95

	
82.02

	
3.14

	
66

	
0.3218




	
814

	
60,899.32

	
106,904.68

	
13

	
3

	
74.10

	
177.67

	
3.04

	
31

	
0.4411




	
817

	
10,487.36

	
180,491.33

	
8

	
5

	
93.20

	
55.64

	
1.79

	
26

	
0.4502




	
827

	
8152.71

	
103,750.13

	
7

	
4

	
49.23

	
39.81

	
2.09

	
40

	
0.3644




	
839

	
3269.34

	
257,878.86

	
5

	
4

	
77.02

	
29.51

	
1.21

	
19

	
0.3707




	
857

	
12,897.86

	
111,902.63

	
8

	
5

	
69.55

	
53.26

	
1.82

	
24

	
0.3679




	
868

	
3015.25

	
121,799.88

	
4

	
6

	
98.02

	
15.75

	
0.86

	
17

	
0.3900




	
878

	
22,351.00

	
90,552.99

	
16

	
5

	
74.46

	
154.28

	
4.22

	
103

	
0.4157




	
881

	
89,590.76

	
150,862.11

	
29

	
6

	
135.03

	
500.15

	
7.93

	
141

	
0.4503




	
912

	
26,621.53

	
110,432.37

	
12

	
6

	
95.02

	
108.57

	
3.26

	
49

	
0.3266




	
913

	
81,476.51

	
281,052.45

	
36

	
6

	
139.18

	
658.06

	
11.69

	
159

	
0.4182




	
924

	
45,311.39

	
304,598.21

	
20

	
7

	
158.74

	
265.97

	
5.37

	
120

	
0.4233




	
945

	
1394.92

	
384,991.16

	
2

	
6

	
124.12

	
3.54

	
0.48

	
5

	
0.4912




	
962

	
17,292.37

	
103,458.26

	
8

	
7

	
98.88

	
78.87

	
2.26

	
31

	
0.4659




	
967

	
98,955.66

	
175,763.59

	
24

	
7

	
164.13

	
413.74

	
6.13

	
94

	
0.4509




	
988

	
3060.79

	
436,613.07

	
5

	
7

	
170.72

	
21.79

	
1.49

	
23

	
0.4690




	
1028

	
28,199.78

	
161,276.22

	
20

	
6

	
115.64

	
290.72

	
6.78

	
140

	
0.3881




	
1034

	
45,987.96

	
427,134.53

	
16

	
8

	
222.17

	
193.22

	
4.25

	
58

	
0.3733




	
1037

	
4155.04

	
181,101.39

	
16

	
5

	
90.50

	
99.08

	
4.74

	
89

	
0.3982




	
1041

	
59,317.61

	
243,963.67

	
12

	
5

	
112.18

	
226.55

	
2.34

	
25

	
0.3946




	
1067

	
8615.61

	
229,667.24

	
7

	
7

	
144.12

	
35.62

	
2.99

	
51

	
0.3589




	
1076

	
12,362.06

	
109,332.11

	
19

	
5

	
65.93

	
135.30

	
6.33

	
107

	
0.3906




	
1086

	
26,082.13

	
205,227.06

	
13

	
7

	
148.29

	
114.91

	
3.02

	
35

	
0.4076




	
1097

	
13,347.14

	
126,268.91

	
13

	
7

	
95.26

	
99.40

	
3.76

	
59

	
0.4014




	
1098

	
32,653.14

	
159,838.18

	
19

	
5

	
109.33

	
197.80

	
6.16

	
78

	
0.4310




	
1107

	
59,695.86

	
212,908.34

	
13

	
6

	
153.40

	
189.37

	
3.06

	
44

	
0.4832




	
1114

	
77,091.89

	
289,196.36

	
22

	
7

	
190.06

	
350.43

	
6.37

	
83

	
0.4176




	
1115

	
86,544.04

	
356,520.16

	
26

	
8

	
244.87

	
499.88

	
6.05

	
72

	
0.4151




	
1116

	
787.12

	
38,519.26

	
3

	
4

	
26.58

	
5.12

	
0.55

	
8

	
0.3514




	
1126

	
26,486.94

	
209,006.42

	
15

	
4

	
71.82

	
230.05

	
3.16

	
44

	
0.3920




	
1133

	
22,831.99

	
210,541.11

	
14

	
5

	
89.80

	
141.13

	
5.17

	
112

	
0.3376




	
1134

	
10,165.22

	
88,243.02

	
10

	
5

	
61.36

	
52.30

	
2.80

	
38

	
0.4820




	
1156

	
46,637.37

	
282,819.38

	
16

	
9

	
195.23

	
206.97

	
3.83

	
57

	
0.3521




	
1163

	
14,093.66

	
316,790.63

	
6

	
6

	
127.59

	
38.48

	
1.23

	
17

	
0.2998




	
1169

	
5713.44

	
50,558.89

	
7

	
6

	
52.52

	
33.05

	
1.86

	
25

	
0.5095




	
1183

	
2729.25

	
37,035.79

	
2

	
5

	
38.27

	
4.85

	
0.39

	
4

	
0.4581




	
1186

	
28,020.86

	
254,445.78

	
19

	
7

	
142.02

	
176.61

	
4.62

	
94

	
0.4864




	
1190

	
3864.25

	
247,170.44

	
7

	
5

	
97.64

	
75.05

	
1.97

	
25

	
0.4169




	
1226

	
57,029.73

	
166,243.04

	
10

	
7

	
127.21

	
199.43

	
2.83

	
30

	
0.4426




	
1229

	
18,092.33

	
182,645.42

	
13

	
6

	
110.63

	
87.64

	
5.95

	
92

	
0.4375




	
1230

	
6752.07

	
156,443.64

	
2

	
6

	
97.55

	
12.95

	
0.37

	
4

	
0.4233




	
1235

	
8685.78

	
33,343.23

	
7

	
4

	
46.77

	
36.13

	
2.12

	
20

	
0.4726




	
1240

	
6237.78

	
105,562.83

	
6

	
6

	
74.03

	
26.95

	
2.04

	
34

	
0.4520




	
1245

	
32,749.54

	
171,518.38

	
16

	
7

	
121.81

	
174.41

	
4.65

	
83

	
0.3271




	
1250

	
15,274.28

	
176,484.33

	
16

	
5

	
80.88

	
131.18

	
4.66

	
61

	
0.4613




	
1281

	
33,658.14

	
88,145.48

	
14

	
5

	
77.94

	
163.87

	
3.00

	
34

	
0.4529




	
1283

	
7568.01

	
131,088.86

	
5

	
7

	
95.31

	
26.06

	
1.30

	
15

	
0.3860




	
1289

	
16,729.43

	
42,515.68

	
12

	
5

	
50.80

	
91.01

	
3.51

	
52

	
0.3805




	
1294

	
24,681.00

	
211,432.77

	
4

	
5

	
96.24

	
35.94

	
1.19

	
17

	
0.4695




	
1295

	
18,084.15

	
223,680.12

	
10

	
7

	
127.52

	
65.36

	
2.81

	
32

	
0.4252




	
1306

	
72,066.64

	
151,755.00

	
37

	
7

	
154.21

	
669.36

	
11.31

	
217

	
0.3624




	
1307

	
11,322.00

	
185,508.44

	
7

	
5

	
81.89

	
46.77

	
1.77

	
26

	
0.4137




	
1346

	
26,494.20

	
100,497.63

	
8

	
6

	
93.29

	
84.91

	
2.00

	
34

	
0.3864




	
1358

	
3699.64

	
20,747.85

	
14

	
4

	
52.69

	
142.23

	
3.94

	
84

	
0.3620




	
1361

	
424.04

	
34,852.89

	
6

	
3

	
40.20

	
27.61

	
1.99

	
46

	
0.4280




	
1397

	
670.21

	
67,738.18

	
3

	
3

	
54.17

	
4.27

	
0.73

	
13

	
0.3525




	
1399

	
71,832.91

	
289,533.30

	
28

	
8

	
199.92

	
522.36

	
6.20

	
82

	
0.3709




	
1406

	
10,441.83

	
236,626.73

	
10

	
6

	
106.40

	
64.25

	
3.04

	
35

	
0.4599




	
1421

	
6521.17

	
199,715.34

	
17

	
6

	
111.34

	
95.68

	
4.06

	
55

	
0.3914




	
1424

	
7075.41

	
127,018.38

	
4

	
4

	
49.50

	
24.32

	
0.80

	
16

	
0.4225




	
1437

	
21,446.06

	
278,307.57

	
11

	
7

	
153.66

	
100.68

	
3.10

	
53

	
0.3250




	
1444

	
24,969.18

	
113,672.42

	
4

	
5

	
87.69

	
41.17

	
1.48

	
19

	
0.4627




	
1452

	
33,839.26

	
150,121.36

	
21

	
6

	
105.84

	
208.66

	
6.27

	
84

	
0.4571




	
1462

	
15,010.46

	
189,536.41

	
19

	
4

	
65.83

	
134.36

	
4.49

	
63

	
0.3714




	
1475

	
14,808.02

	
82,476.01

	
7

	
6

	
76.88

	
55.63

	
1.97

	
34

	
0.5179




	
1478

	
1949.18

	
81,757.01

	
6

	
4

	
53.73

	
18.19

	
1.79

	
32

	
0.3442




	
1492

	
40,178.40

	
217,814.35

	
17

	
6

	
131.45

	
187.58

	
3.75

	
63

	
0.3973




	
1496

	
1408.69

	
140,511.54

	
9

	
5

	
77.56

	
22.37

	
2.23

	
42

	
0.4113




	
1505

	
21,628.32

	
139,095.96

	
11

	
7

	
116.70

	
91.87

	
2.92

	
30

	
0.4774




	
1507

	
977.68

	
175,298.34

	
5

	
6

	
104.25

	
7.71

	
1.67

	
38

	
0.4843




	
1518

	
28,064.51

	
114,924.57

	
22

	
7

	
107.51

	
242.41

	
7.62

	
146

	
0.3569




	
1519

	
90,703.78

	
241,999.71

	
22

	
7

	
174.59

	
389.71

	
4.65

	
63

	
0.3948




	
1524

	
279.17

	
22,245.26

	
3

	
3

	
18.66

	
5.40

	
0.72

	
12

	
0.4726




	
1532

	
49,396.90

	
164,132.83

	
21

	
7

	
137.65

	
298.00

	
5.93

	
94

	
0.3801




	
1533

	
33,873.78

	
110,225.07

	
25

	
4

	
62.59

	
284.54

	
6.22

	
104

	
0.3429




	
1534

	
9535.38

	
101,188.48

	
13

	
5

	
66.96

	
84.17

	
4.68

	
97

	
0.4054




	
1557

	
9936.36

	
98,767.85

	
9

	
6

	
77.03

	
55.41

	
2.47

	
40

	
0.4222




	
1558

	
18,251.82

	
109,634.35

	
13

	
6

	
100.03

	
106.30

	
4.69

	
91

	
0.4045




	
1560

	
7908.16

	
214,037.46

	
14

	
7

	
128.26

	
80.78

	
3.19

	
36

	
0.4075




	
1562

	
3397.56

	
13,000.93

	
5

	
4

	
30.57

	
18.12

	
1.39

	
27

	
0.5100




	
1568

	
4039.68

	
24,080.89

	
6

	
4

	
23.87

	
21.96

	
1.77

	
26

	
0.5915




	
1569

	
39,551.03

	
86,889.66

	
4

	
5

	
108.00

	
38.76

	
1.43

	
18

	
0.4485




	
1578

	
5596.14

	
25,331.20

	
9

	
4

	
31.73

	
40.50

	
2.86

	
51

	
0.5361




	
1594

	
47,007.60

	
103,575.45

	
20

	
8

	
150.55

	
261.14

	
6.32

	
103

	
0.4576




	
1597

	
29,272.60

	
100,781.16

	
19

	
7

	
118.82

	
203.48

	
4.24

	
66

	
0.3757




	
1601

	
11,606.92

	
91,238.03

	
10

	
5

	
67.79

	
71.71

	
3.18

	
55

	
0.4186




	
1608

	
20,713.92

	
85,718.96

	
16

	
5

	
72.09

	
150.38

	
6.10

	
108

	
0.3762




	
1610

	
22,556.62

	
173,460.63

	
18

	
5

	
103.06

	
149.97

	
3.94

	
62

	
0.4065




	
1633

	
7985.15

	
104,340.98

	
13

	
6

	
83.77

	
67.19

	
3.44

	
71

	
0.3290




	
1638

	
12,344.12

	
212,857.39

	
10

	
5

	
85.90

	
69.94

	
2.35

	
36

	
0.3649




	
1639

	
1687.87

	
173,026.58

	
3

	
5

	
102.57

	
9.39

	
0.76

	
10

	
0.2541




	
1647

	
9878.36

	
95,779.10

	
20

	
5

	
60.78

	
112.47

	
5.33

	
84

	
0.4204




	
1653

	
19,429.28

	
152,497.77

	
5

	
6

	
110.43

	
44.90

	
1.07

	
11

	
0.5182




	
1654

	
896.17

	
161,786.45

	
6

	
6

	
100.72

	
9.37

	
1.29

	
21

	
0.3603




	
1671

	
6958.72

	
128,202.48

	
14

	
5

	
77.31

	
96.41

	
3.37

	
58

	
0.3581




	
1675

	
7633.48

	
121,198.20

	
10

	
5

	
68.96

	
62.58

	
2.07

	
34

	
0.3651




	
1679

	
5533.32

	
275,379.01

	
2

	
5

	
93.62

	
9.75

	
0.39

	
4

	
0.4524




	
1681

	
48,186.10

	
122,791.45

	
20

	
5

	
92.73

	
256.60

	
5.16

	
68

	
0.4215




	
1700

	
20,889.61

	
189,438.39

	
17

	
7

	
131.67

	
194.62

	
4.63

	
68

	
0.3667




	
1706

	
3085.94

	
111,060.99

	
3

	
6

	
101.86

	
7.74

	
0.81

	
14

	
0.4478




	
1715

	
12,195.17

	
94,176.12

	
7

	
5

	
84.10

	
52.02

	
2.35

	
45

	
0.3747




	
1731

	
15,219.57

	
165,458.85

	
10

	
7

	
96.29

	
76.21

	
2.24

	
27

	
0.4569




	
1738

	
55,927.96

	
116,427.39

	
28

	
4

	
92.87

	
387.47

	
8.44

	
99

	
0.3379




	
1745

	
30,237.24

	
209,558.57

	
7

	
6

	
117.77

	
70.76

	
1.84

	
21

	
0.4572




	
1748

	
17,446.66

	
279,990.97

	
6

	
6

	
131.88

	
45.34

	
1.30

	
19

	
0.3747




	
1749

	
19,096.63

	
87,371.87

	
14

	
4

	
56.83

	
108.10

	
2.92

	
37

	
0.3756




	
1764

	
30,762.74

	
78,861.47

	
17

	
6

	
94.85

	
175.03

	
4.13

	
57

	
0.3799




	
1769

	
6344.60

	
85,765.72

	
7

	
5

	
54.05

	
40.60

	
1.50

	
16

	
0.4538




	
1777

	
21,882.10

	
201,834.33

	
12

	
8

	
160.72

	
97.02

	
4.22

	
55

	
0.4025




	
1778

	
19,362.06

	
112,017.20

	
16

	
4

	
104.46

	
212.13

	
4.60

	
57

	
0.2977




	
1782

	
10,826.89

	
120,203.69

	
10

	
5

	
64.05

	
59.33

	
2.99

	
46

	
0.4271




	
1790

	
4967.14

	
132,758.39

	
4

	
6

	
92.82

	
17.89

	
0.80

	
12

	
0.3525




	
1794

	
39,864.90

	
284,582.45

	
11

	
6

	
146.02

	
156.82

	
2.41

	
32

	
0.4017




	
1798

	
51,201.38

	
85,322.04

	
22

	
5

	
93.40

	
317.22

	
5.45

	
68

	
0.4150




	
1812

	
27,755.98

	
164,965.06

	
6

	
6

	
113.93

	
64.07

	
1.33

	
17

	
0.3973




	
1816

	
49,558.70

	
140,839.59

	
19

	
6

	
116.25

	
248.76

	
5.68

	
72

	
0.4426




	
1826

	
10,977.84

	
194,907.87

	
4

	
7

	
137.28

	
35.05

	
0.77

	
11

	
0.3532




	
1834

	
13,150.92

	
51,656.98

	
7

	
3

	
42.72

	
35.24

	
1.56

	
18

	
0.4388




	
1853

	
17,579.71

	
98,804.55

	
14

	
3

	
54.98

	
195.40

	
3.76

	
39

	
0.4100




	
1864

	
44,062.02

	
175,180.04

	
23

	
6

	
118.97

	
306.20

	
6.15

	
70

	
0.3894




	
1866

	
73,170.00

	
189,601.82

	
18

	
7

	
177.14

	
319.39

	
3.99

	
47

	
0.4651




	
1876

	
35,035.12

	
161,066.27

	
5

	
6

	
122.93

	
46.46

	
1.19

	
12

	
0.4917




	
1877

	
21,524.06

	
134,671.99

	
33

	
7

	
120.46

	
297.69

	
7.16

	
105

	
0.3517




	
1879

	
63,771.53

	
111,222.35

	
15

	
5

	
123.75

	
197.72

	
5.18

	
69

	
0.4853




	
1882

	
25,628.08

	
142,367.89

	
11

	
5

	
84.92

	
114.24

	
2.41

	
29

	
0.4335




	
1913

	
18,601.09

	
133,829.94

	
20

	
6

	
100.98

	
190.26

	
5.72

	
73

	
0.4415




	
1916

	
26,067.02

	
97,119.28

	
20

	
5

	
70.92

	
195.93

	
5.52

	
72

	
0.3984




	
1966

	
24,889.16

	
48,516.32

	
13

	
4

	
59.28

	
142.07

	
3.81

	
50

	
0.4004




	
1986

	
10,376.30

	
157,970.95

	
4

	
7

	
153.83

	
24.50

	
0.96

	
9

	
0.4402




	
2004

	
18,419.25

	
172,357.90

	
7

	
5

	
119.25

	
65.55

	
1.63

	
25

	
0.5463




	
2014

	
2410.14

	
105,994.53

	
1

	
6

	
93.61

	
3.55

	
0.35

	
3

	
0.4506




	
2037

	
24,718.80

	
63,830.67

	
10

	
3

	
64.44

	
216.47

	
2.25

	
36

	
0.4385




	
2038

	
16,391.90

	
25,383.04

	
12

	
3

	
42.24

	
127.44

	
3.04

	
40

	
0.3997




	
2052

	
32,113.69

	
189,372.89

	
17

	
6

	
172.21

	
198.68

	
4.09

	
53

	
0.3576




	
2055

	
12,596.60

	
93,551.41

	
11

	
4

	
64.24

	
81.57

	
3.93

	
47

	
0.5472




	
2060

	
2450.68

	
282,984.78

	
4

	
7

	
177.34

	
14.43

	
0.66

	
8

	
0.3172




	
2105

	
11,678.01

	
229,612.31

	
3

	
5

	
164.37

	
28.76

	
0.90

	
9

	
0.5434




	
2106

	
18,325.75

	
72,309.40

	
8

	
4

	
87.07

	
68.23

	
1.63

	
19

	
0.4210




	
2224

	
513.57

	
155,393.82

	
3

	
5

	
61.12

	
5.00

	
0.61

	
10

	
0.4559




	
2229

	
33,511.21

	
67,059.07

	
13

	
4

	
72.74

	
158.39

	
3.01

	
42

	
0.3636




	
2233

	
19,071.18

	
124,934.73

	
9

	
5

	
87.46

	
67.43

	
2.16

	
28

	
0.4049




	
2237

	
469.96

	
169,750.82

	
2

	
5

	
106.25

	
3.05

	
0.39

	
6

	
0.3960




	
2244

	
15,623.84

	
76,303.43

	
7

	
4

	
49.94

	
50.12

	
1.38

	
20

	
0.4367




	
2246

	
1381.02

	
59,689.66

	
3

	
3

	
28.55

	
10.64

	
0.67

	
10

	
0.3596




	
2247

	
4885.96

	
70,126.78

	
8

	
3

	
51.26

	
52.32

	
1.95

	
38

	
0.3126




	
2248

	
95,297.89

	
122,224.14

	
58

	
7

	
158.06

	
980.16

	
17.59

	
334

	
0.4143




	
2249

	
119,258.39

	
141,390.65

	
42

	
6

	
128.49

	
861.51

	
10.65

	
160

	
0.4427




	
2250

	
12,055.54

	
258,374.60

	
16

	
7

	
153.61

	
119.02

	
4.74

	
96

	
0.4157




	
2251

	
63,561.74

	
366,751.45

	
31

	
7

	
209.27

	
592.77

	
8.38

	
92

	
0.4794




	
2252

	
16,490.07

	
148,897.07

	
5

	
4

	
92.80

	
38.48

	
1.51

	
21

	
0.4779




	
2253

	
22,467.48

	
141,782.65

	
9

	
7

	
118.89

	
88.74

	
2.16

	
32

	
0.5217




	
2254

	
38,634.75

	
170,998.75

	
15

	
6

	
130.44

	
223.51

	
3.45

	
41

	
0.4515




	
2255

	
117,246.63

	
145,041.02

	
35

	
6

	
159.50

	
897.39

	
8.29

	
100

	
0.4424
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Table A2. List of all identified habitats, their ranks, and wildlife species (species richness) identified within habitats.






Table A2. List of all identified habitats, their ranks, and wildlife species (species richness) identified within habitats.





	
Unique Identification Number of Habitat

(Figure 3)

	
Ranks

	
Species




	
SAW

	
TOPSIS

	
Count

	
Latin Names






	
6

	
0.3508

	
0.4690

	
7

	
M. meles, V. vulpes, E. concolor, N. procyonoides, A. alces, S. scrofa, C. capreolus




	
12

	
0.2064

	
0.4166

	
3

	
L. europaeus, S. scrofa, C. capreolus




	
15

	
0.1856

	
0.4128

	
3

	
A. alces, S. scrofa, C. capreolus




	
25

	
0.2542

	
0.4239

	
4

	
L. europaeus, V. vulpes, S. scrofa, C. capreolus




	
27

	
0.3329

	
0.4683

	
9

	
C. fiber, M. meles, M. putorius, C. elaphus, L. europaeus, V. vulpes, A. alces, S. scrofa, C. capreolus




	
29

	
0.2264

	
0.4241

	
3

	
A. alces, S. scrofa, C. capreolus




	
30

	
0.2705

	
0.4363

	
6

	
C. fiber, L. europaeus, E. concolor, A. alces, S. scrofa, C. capreolus




	
42

	
0.2498

	
0.3686

	
6

	
L. europaeus, V. vulpes, E. concolor, A. alces, S. scrofa, C. capreolus




	
49

	
0.1689

	
0.4089

	
3

	
A. alces, S. scrofa, C. capreolus




	
65

	
0.3394

	
0.4414

	
6

	
M. meles, L. europaeus, E. concolor, A. alces, S. scrofa, C. capreolus




	
69

	
0.2547

	
0.4256

	
4

	
C. elaphus, L. europaeus, S. scrofa, C. capreolus




	
81

	
0.3468

	
0.4687

	
7

	
M. meles, C. elaphus, V. vulpes, N. procyonoides, A. alces, S. scrofa, C. capreolus




	
84

	
0.2112

	
0.4240

	
4

	
E. concolor, A. alces, S. scrofa, C. capreolus




	
105

	
0.2843

	
0.4396

	
4

	
M. putorius, A. alces, S. scrofa, C. capreolus




	
107

	
0.2503

	
0.4290

	
5

	
V. vulpes, E. concolor, A. alces, S. scrofa, C. capreolus




	
109

	
0.2691

	
0.4238

	
9

	
R. norvegicus, M. putorius, Martes sp., L. europaeus, V. vulpes, E. concolor, N. procyonoides, A. alces, C. capreolus




	
114

	
0.2558

	
0.4285

	
5

	
V. vulpes, E. concolor, N. procyonoides, A. alces, C. capreolus




	
139

	
0.2935

	
0.4391

	
7

	
T. europaea, L. europaeus, V. vulpes, E. concolor, A. alces, S. scrofa, C. capreolus




	
145

	
0.4994

	
0.4687

	
9

	
C. elaphus, Martes sp., L. europaeus, V. vulpes, E. concolor, N. procyonoides, A. alces, S. scrofa, C. capreolus




	
149

	
0.2646

	
0.4308

	
3

	
L. europaeus, S. scrofa, C. capreolus




	
159

	
0.2943

	
0.4477

	
8

	
M. putorius, C. elaphus, Martes sp., L. europaeus, V. vulpes, A. alces, S. scrofa, C. capreolus




	
163

	
0.1906

	
0.4136

	
4

	
Martes sp., L. europaeus, V. vulpes, A. alces,




	
170

	
0.3171

	
0.4493

	
6

	
C. elaphus, L. europaeus, V. vulpes, A. alces, S. scrofa, C. capreolus




	
182

	
0.2224

	
0.4208

	
3

	
A. alces, S. scrofa, C. capreolus




	
185

	
0.2693

	
0.4163

	
5

	
C. elaphus, L. europaeus, A. alces, S. scrofa, C. capreolus




	
192

	
0.2240

	
0.4220

	
6

	
Martes sp., L. europaeus, V. vulpes, E. concolor, S. scrofa, C. capreolus




	
194

	
0.2594

	
0.4205

	
3

	
L. europaeus, S. scrofa, C. capreolus




	
208

	
0.2332

	
0.4219

	
5

	
T. europaea, E. concolor, A. alces, S. scrofa, C. capreolus




	
210

	
0.2147

	
0.4146

	
2

	
L. europaeus, C. capreolus




	
212

	
0.2217

	
0.4195

	
4

	
Martes sp., E. concolor, N. procyonoides, C. capreolus




	
214

	
0.2705

	
0.4209

	
6

	
L. europaeus, E. concolor, N. procyonoides, A. alces, S. scrofa, C. capreolus




	
218

	
0.4073

	
0.4991

	
10

	
M. putorius, C. elaphus, Martes sp., L. europaeus, V. vulpes, E. concolor, N. procyonoides, A. alces, S. scrofa, C. capreolus




	
250

	
0.2342

	
0.4192

	
5

	
L. europaeus, E. concolor, A. alces, S. scrofa, C. capreolus




	
255

	
0.3937

	
0.4584

	
9

	
C. elaphus, Martes sp., L. europaeus, V. vulpes, E. concolor, N. procyonoides, A. alces, S. scrofa, C. capreolus




	
267

	
0.2992

	
0.4501

	
6

	
Martes sp., E. concolor, N. procyonoides, A. alces, S. scrofa, C. capreolus




	
294

	
0.3109

	
0.4310

	
5

	
M. meles, L. europaeus, E. concolor, S. scrofa, C. capreolus




	
313

	
0.3980

	
0.4812

	
10

	
N. vison, M. putorius, Martes sp., L. europaeus, V. vulpes, E. concolor, N. procyonoides, A. alces, S. scrofa, C. capreolus




	
349

	
0.2215

	
0.4103

	
4

	
E. concolor, A. alces, S. scrofa, C. capreolus




	
363

	
0.2070

	
0.4140

	
4

	
L. europaeus, V. vulpes, E. concolor, C. capreolus




	
371

	
0.2103

	
0.4179

	
3

	
A. alces, S. scrofa, C. capreolus




	
388

	
0.2463

	
0.4208

	
6

	
M. meles, L. europaeus, V. vulpes, N. procyonoides, S. scrofa, C. capreolus




	
407

	
0.3297

	
0.4810

	
13

	
C. fiber, N. vison, S. vulgaris, M. martes, C. elaphus, Martes sp., L. europaeus, V. vulpes, E. concolor, N. procyonoides, A. alces, S. scrofa, C. capreolus




	
427

	
0.2010

	
0.4105

	
2

	
L. europaeus, C. capreolus




	
430

	
0.3764

	
0.4324

	
8

	
M. putorius, C. elaphus, V. vulpes, E. concolor, N. procyonoides, A. alces, S. scrofa, C. capreolus




	
439

	
0.2127

	
0.4203

	
6

	
L. europaeus, V. vulpes, N. procyonoides, A. alces, S. scrofa, C. capreolus




	
450

	
0.2691

	
0.4374

	
9

	
M. putorius, Martes sp., L. europaeus, V. vulpes, E. concolor, N. procyonoides, A. alces, S. scrofa, C. capreolus




	
455

	
0.2716

	
0.4273

	
4

	
D. dama, A. alces, S. scrofa, C. capreolus




	
460

	
0.2725

	
0.4493

	
9

	
M. putorius, Martes sp., L. europaeus, V. vulpes, E. concolor, N. procyonoides, A. alces, S. scrofa, C. capreolus




	
472

	
0.2851

	
0.4444

	
14

	
L. lutra, N. vison, S. vulgaris, M. martes, M. meles, M. putorius, C. elaphus, L. europaeus, V. vulpes, E. concolor, N. procyonoides, A. alces, S. scrofa, C. capreolus




	
474

	
0.2440

	
0.4312

	
7

	
C. elaphus, L. europaeus, V. vulpes, E. concolor, A. alces, S. scrofa, C. capreolus




	
484

	
0.2880

	
0.4575

	
12

	
C. fiber, M. martes, M. putorius, C. elaphus, Martes sp., L. europaeus, V. vulpes, E. concolor, N. procyonoides, A. alces, S. scrofa, C. capreolus




	
486

	
0.2152

	
0.4131

	
1

	
C. capreolus




	
493

	
0.2208

	
0.4228

	
3

	
A. alces, S. scrofa, C. capreolus




	
496

	
0.2481

	
0.4365

	
9

	
M. putorius, Martes sp., L. europaeus, V. vulpes, E. concolor, N. procyonoides, A. alces, S. scrofa, C. capreolus




	
501

	
0.2209

	
0.4173

	
3

	
A. alces, S. scrofa, C. capreolus




	
502

	
0.4247

	
0.5521

	
10

	
N. vison, M. putorius, Martes sp., L. europaeus, V. vulpes, E. concolor, N. procyonoides, A. alces, S. scrofa, C. capreolus




	
505

	
0.3324

	
0.4649

	
11

	
S. vulgaris, M. meles, M. putorius, Martes sp., L. europaeus, V. vulpes, E. concolor, N. procyonoides, A. alces, S. scrofa, C. capreolus




	
518

	
0.3129

	
0.4537

	
14

	
C. fiber, S. vulgaris, M. martes, M. meles, M. putorius, C. elaphus, Martes sp., L. europaeus, V. vulpes, E. concolor, N. procyonoides, A. alces, S. scrofa, C. capreolus




	
526

	
0.2735

	
0.4355

	
12

	
L. lutra, N. vison, S. vulgaris, M. martes, M. meles, M. putorius, V. vulpes, E. concolor, N. procyonoides, A. alces, S. scrofa, C. capreolus




	
530

	
0.2765

	
0.4482

	
11

	
C. fiber, M. martes, M. putorius, C. elaphus, Martes sp., V. vulpes, E. concolor, N. procyonoides, A. alces, S. scrofa, C. capreolus




	
533

	
0.2278

	
0.4157

	
1

	
C. capreolus




	
542

	
0.2862

	
0.4264

	
9

	
M. meles, Martes sp., L. europaeus, V. vulpes, E. concolor, N. procyonoides, A. alces, S. scrofa, C. capreolus




	
547

	
0.2807

	
0.4453

	
5

	
L. europaeus, N. procyonoides, A. alces, S. scrofa, C. capreolus




	
577

	
0.6981

	
0.5850

	
20

	
O. zibethicus, M. erminea, L. lutra, M. foina, T. europaea, C. fiber, N. vison, S. vulgaris, M. martes, M. meles, M. putorius, C. elaphus, Martes sp., L. europaeus, V. vulpes, E. concolor, N. procyonoides, A. alces, S. scrofa, C. capreolus




	
587

	
0.2307

	
0.4174

	
3

	
A. alces, S. scrofa, C. capreolus




	
588

	
0.4762

	
0.5779

	
19

	
O. zibethicus, M. erminea, L. lutra, M. foina, T. europaea, C. fiber, N. vison, S. vulgaris, M. martes, M. meles, M. putorius, Martes sp., L. europaeus, V. vulpes, E. concolor, N. procyonoides, A. alces, S. scrofa, C. capreolus




	
593

	
0.2931

	
0.4495

	
14

	
C. fiber, S. vulgaris, M. martes, M. meles, M. putorius, C. elaphus, Martes sp., L. europaeus, V. vulpes, E. concolor, N. procyonoides, A. alces, S. scrofa, C. capreolus




	
594

	
0.2487

	
0.4269

	
9

	
M. putorius, Martes sp., L. europaeus, V. vulpes, E. concolor, N. procyonoides, A. alces, S. scrofa, C. capreolus




	
608

	
0.2888

	
0.4316

	
8

	
Martes sp., L. europaeus, V. vulpes, E. concolor, N. procyonoides, A. alces, S. scrofa, C. capreolus




	
642

	
0.5255

	
0.5489

	
12

	
L. timidus, M. meles, M. putorius, C. elaphus, Martes sp., L. europaeus, V. vulpes, E. concolor, N. procyonoides, A. alces, S. scrofa, C. capreolus




	
656

	
0.2457

	
0.4247

	
5

	
Martes sp., L. europaeus, A. alces, S. scrofa, C. capreolus




	
661

	
0.2924

	
0.4197

	
7

	
S. vulgaris, M. martes, L. europaeus, V. vulpes, N. procyonoides, S. scrofa, C. capreolus




	
668

	
0.2178

	
0.4031

	
2

	
S. scrofa, C. capreolus




	
674

	
0.4036

	
0.5114

	
12

	
L. lutra, M. meles, M. putorius, C. elaphus, Martes sp., L. europaeus, V. vulpes, E. concolor, N. procyonoides, A. alces, S. scrofa, C. capreolus




	
688

	
0.2807

	
0.4270

	
6

	
C. elaphus, V. vulpes, E. concolor, A. alces, S. scrofa, C. capreolus




	
694

	
0.3145

	
0.4123

	
2

	
E. concolor, C. capreolus




	
697

	
0.2287

	
0.4143

	
2

	
S. scrofa, C. capreolus




	
714

	
0.2128

	
0.4155

	
4

	
V. vulpes, A. alces, S. scrofa, C. capreolus




	
721

	
0.3139

	
0.4454

	
8

	
C. elaphus, Martes sp., V. vulpes, E. concolor, N. procyonoides, A. alces, S. scrofa, C. capreolus




	
723

	
0.2975

	
0.4526

	
11

	
L. lutra, M. putorius, C. elaphus, Martes sp., L. europaeus, V. vulpes, E. concolor, N. procyonoides, A. alces, S. scrofa, C. capreolus




	
728

	
0.3046

	
0.4410

	
10

	
N. vison, M. putorius, C. elaphus, Martes sp., V. vulpes, E. concolor, N. procyonoides, A. alces, S. scrofa, C. capreolus




	
745

	
0.3042

	
0.4272

	
7

	
Martes sp., L. europaeus, V. vulpes, E. concolor, N. procyonoides, S. scrofa, C. capreolus




	
746

	
0.3155

	
0.4479

	
9

	
M. putorius, Martes sp., L. europaeus, V. vulpes, E. concolor, N. procyonoides, A. alces, S. scrofa, C. capreolus




	
767

	
0.2715

	
0.4380

	
5

	
L. europaeus, N. procyonoides, A. alces, S. scrofa, C. capreolus




	
768

	
0.4155

	
0.4828

	
13

	
T. europaea, M. martes, M. meles, M. putorius, C. elaphus, Martes sp., L. europaeus, V. vulpes, E. concolor, N. procyonoides, A. alces, S. scrofa, C. capreolus




	
770

	
0.3573

	
0.4448

	
7

	
M. putorius, Martes sp., V. vulpes, E. concolor, N. procyonoides, S. scrofa, C. capreolus




	
789

	
0.4444

	
0.4831

	
10

	
L. timidus, C. elaphus, Martes sp., L. europaeus, V. vulpes, E. concolor, N. procyonoides, A. alces, S. scrofa, C. capreolus




	
791

	
0.3541

	
0.4581

	
7

	
M. putorius, Martes sp., E. concolor, N. procyonoides, A. alces, S. scrofa, C. capreolus




	
795

	
0.3092

	
0.4406

	
12

	
M. foina, N. vison, M. martes, M. meles, C. elaphus, L. europaeus, V. vulpes, E. concolor, N. procyonoides, A. alces, S. scrofa, C. capreolus




	
805

	
0.2471

	
0.4270

	
7

	
C. elaphus, Martes sp., E. concolor, N. procyonoides, A. alces, S. scrofa, C. capreolus




	
813

	
0.2686

	
0.4422

	
11

	
N. vison, M. meles, M. putorius, Martes sp., L. europaeus, V. vulpes, E. concolor, N. procyonoides, A. alces, S. scrofa, C. capreolus




	
814

	
0.2601

	
0.4320

	
6

	
L. europaeus, V. vulpes, N. procyonoides, A. alces, S. scrofa, C. capreolus




	
817

	
0.2333

	
0.4208

	
4

	
N. procyonoides, A. alces, S. scrofa, C. capreolus




	
827

	
0.2449

	
0.4323

	
10

	
M. meles, M. putorius, Martes sp., L. europaeus, V. vulpes, E. concolor, N. procyonoides, A. alces, S. scrofa, C. capreolus




	
839

	
0.2272

	
0.4219

	
5

	
V. vulpes, E. concolor, N. procyonoides, A. alces, C. capreolus




	
857

	
0.2097

	
0.4190

	
3

	
C. elaphus, A. alces, C. capreolus




	
868

	
0.2200

	
0.4159

	
6

	
Martes sp., V. vulpes, E. concolor, N. procyonoides, A. alces, C. capreolus




	
878

	
0.2971

	
0.4560

	
11

	
L. lutra, M. putorius, C. elaphus, Martes sp., L. europaeus, V. vulpes, E. concolor, N. procyonoides, A. alces, S. scrofa, C. capreolus




	
881

	
0.4191

	
0.4936

	
13

	
R. norvegicus, T. europaea, M. martes, M. putorius, C. elaphus, Martes sp., L. europaeus, V. vulpes, E. concolor, N. procyonoides, A. alces, S. scrofa, C. capreolus




	
912

	
0.2580

	
0.4346

	
8

	
C. elaphus, Martes sp., V. vulpes, E. concolor, N. procyonoides, A. alces, S. scrofa, C. capreolus




	
913

	
0.4624

	
0.5094

	
11

	
B. bonasus, L. lutra, M. martes, C. elaphus, Martes sp., L. europaeus, V. vulpes, N. procyonoides, A. alces, S. scrofa, C. capreolus




	
924

	
0.3840

	
0.4740

	
11

	
L. lutra, M. putorius, C. elaphus, Martes sp., L. europaeus, V. vulpes, E. concolor, N. procyonoides, A. alces, S. scrofa, C. capreolus




	
945

	
0.2964

	
0.4194

	
1

	
C. capreolus




	
962

	
0.2440

	
0.4198

	
4

	
N. procyonoides, A. alces, S. scrofa, C. capreolus




	
967

	
0.3909

	
0.4678

	
9

	
M. meles, Martes sp., L. europaeus, V. vulpes, E. concolor, N. procyonoides, A. alces, S. scrofa, C. capreolus




	
988

	
0.3064

	
0.4315

	
6

	
M. meles, Martes sp., V. vulpes, N. procyonoides, S. scrofa, C. capreolus




	
1028

	
0.3610

	
0.4766

	
15

	
M. foina, T. europaea, S. vulgaris, M. martes, M. meles, M. putorius, C. elaphus, Martes sp., L. europaeus, V. vulpes, E. concolor, N. procyonoides, A. alces, S. scrofa, C. capreolus




	
1034

	
0.3753

	
0.4533

	
9

	
M. putorius, C. elaphus, Martes sp., V. vulpes, E. concolor, N. procyonoides, A. alces, S. scrofa, C. capreolus




	
1037

	
0.3075

	
0.4597

	
13

	
T. europaea, M. martes, M. meles, M. putorius, C. elaphus, Martes sp., L. europaeus, V. vulpes, E. concolor, N. procyonoides, A. alces, S. scrofa, C. capreolus




	
1041

	
0.2820

	
0.4222

	
5

	
Martes sp., L. europaeus, N. procyonoides, S. scrofa, C. capreolus




	
1067

	
0.2692

	
0.4353

	
7

	
M. erminea, C. elaphus, Martes sp., N. procyonoides, A. alces, S. scrofa, C. capreolus




	
1076

	
0.3009

	
0.4665

	
9

	
M. erminea, Martes sp., L. europaeus, V. vulpes, E. concolor, N. procyonoides, A. alces, S. scrofa, C. capreolus




	
1086

	
0.2753

	
0.4272

	
5

	
V. vulpes, N. procyonoides, A. alces, S. scrofa, C. capreolus




	
1097

	
0.2793

	
0.4382

	
8

	
C. lupus, M. meles, L. europaeus, V. vulpes, N. procyonoides, A. alces, S. scrofa, C. capreolus




	
1098

	
0.3081

	
0.4531

	
8

	
C. elaphus, Martes sp., V. vulpes, E. concolor, N. procyonoides, A. alces, S. scrofa, C. capreolus




	
1107

	
0.3030

	
0.4332

	
5

	
L. europaeus, N. procyonoides, A. alces, S. scrofa, C. capreolus




	
1114

	
0.3951

	
0.4655

	
10

	
M. meles, C. elaphus, Martes sp., L. europaeus, V. vulpes, E. concolor, N. procyonoides, A. alces, S. scrofa, C. capreolus




	
1115

	
0.4213

	
0.4460

	
9

	
C. elaphus, Martes sp., L. europaeus, V. vulpes, E. concolor, N. procyonoides, A. alces, S. scrofa, C. capreolus




	
1116

	
0.2367

	
0.4130

	
4

	
L. europaeus, A. alces, S. scrofa, C. capreolus




	
1126

	
0.2787

	
0.4232

	
8

	
M. nivalis, Martes sp., L. europaeus, V. vulpes, N. procyonoides, A. alces, S. scrofa, C. capreolus




	
1133

	
0.3224

	
0.4713

	
13

	
R. norvegicus, S. vulgaris, M. meles, M. putorius, C. elaphus, Martes sp., L. europaeus, V. vulpes, E. concolor, N. procyonoides, A. alces, S. scrofa, C. capreolus




	
1134

	
0.2440

	
0.4287

	
5

	
L. europaeus, N. procyonoides, A. alces, S. scrofa, C. capreolus




	
1156

	
0.3240

	
0.4357

	
4

	
L. europaeus, V. vulpes, S. scrofa, C. capreolus




	
1163

	
0.2474

	
0.4246

	
5

	
M. nivalis, Martes sp., V. vulpes, N. procyonoides, C. capreolus




	
1169

	
0.2358

	
0.4206

	
4

	
L. europaeus, N. procyonoides, S. scrofa, C. capreolus




	
1183

	
0.2246

	
0.4091

	
1

	
C. capreolus




	
1186

	
0.3501

	
0.4594

	
9

	
M. putorius, C. elaphus, Martes sp., L. europaeus, V. vulpes, E. concolor, N. procyonoides, A. alces, C. capreolus




	
1190

	
0.2411

	
0.4193

	
5

	
C. elaphus, L. europaeus, V. vulpes, S. scrofa, C. capreolus




	
1226

	
0.2979

	
0.4253

	
7

	
L. europaeus, V. vulpes, E. concolor, N. procyonoides, A. alces, S. scrofa, C. capreolus




	
1229

	
0.3218

	
0.4666

	
11

	
B. bonasus, M. martes, M. putorius, C. elaphus, Martes sp., L. europaeus, V. vulpes, N. procyonoides, A. alces, S. scrofa, C. capreolus




	
1230

	
0.2094

	
0.4098

	
2

	
S. scrofa, C. capreolus




	
1235

	
0.2085

	
0.4182

	
3

	
V. vulpes, A. alces, C. capreolus




	
1240

	
0.2323

	
0.4236

	
4

	
L. europaeus, A. alces, S. scrofa, C. capreolus




	
1245

	
0.3021

	
0.4492

	
8

	
L. lynx, D. dama, L. europaeus, V. vulpes, E. concolor, A. alces, S. scrofa, C. capreolus




	
1250

	
0.2941

	
0.4440

	
8

	
M. meles, C. elaphus, Martes sp., E. concolor, N. procyonoides, A. alces, S. scrofa, C. capreolus




	
1281

	
0.2539

	
0.4223

	
5

	
C. elaphus, V. vulpes, A. alces, S. scrofa, C. capreolus




	
1283

	
0.2289

	
0.4175

	
5

	
L. europaeus, E. concolor, A. alces, S. scrofa, C. capreolus




	
1289

	
0.2537

	
0.4356

	
8

	
C. lupus, M. meles, L. europaeus, V. vulpes, N. procyonoides, A. alces, S. scrofa, C. capreolus




	
1294

	
0.2426

	
0.4230

	
4

	
Martes sp., E. concolor, A. alces, C. capreolus




	
1295

	
0.2731

	
0.4301

	
5

	
C. elaphus, N. procyonoides, A. alces, S. scrofa, C. capreolus




	
1306

	
0.4299

	
0.5150

	
9

	
D. dama, M. foina, C. fiber, L. europaeus, E. concolor, N. procyonoides, A. alces, S. scrofa, C. capreolus




	
1307

	
0.2365

	
0.4236

	
5

	
L. europaeus, V. vulpes, A. alces, S. scrofa, C. capreolus




	
1346

	
0.2389

	
0.4237

	
6

	
M. meles, Martes sp., L. europaeus, N. procyonoides, A. alces, C. capreolus




	
1358

	
0.2228

	
0.4302

	
5

	
C. fiber, V. vulpes, A. alces, S. scrofa, C. capreolus




	
1361

	
0.2086

	
0.4238

	
5

	
C. fiber, V. vulpes, A. alces, S. scrofa, C. capreolus




	
1397

	
0.2159

	
0.4147

	
6

	
L. lutra, V. vulpes, N. procyonoides, A. alces, S. scrofa, C. capreolus




	
1399

	
0.3925

	
0.4367

	
8

	
M. meles, Martes sp., L. europaeus, V. vulpes, N. procyonoides, A. alces, S. scrofa, C. capreolus




	
1406

	
0.2807

	
0.4334

	
7

	
Martes sp., L. europaeus, E. concolor, N. procyonoides, A. alces, S. scrofa, C. capreolus




	
1421

	
0.2791

	
0.4401

	
7

	
T. europaea, S. vulgaris, L. europaeus, V. vulpes, A. alces, S. scrofa, C. capreolus




	
1424

	
0.2287

	
0.4200

	
7

	
C. fiber, L. europaeus, V. vulpes, E. concolor, A. alces, S. scrofa, C. capreolus




	
1437

	
0.3024

	
0.4411

	
10

	
A. flavicollis, M. putorius, C. elaphus, Martes sp., V. vulpes, E. concolor, N. procyonoides, A. alces, S. scrofa, C. capreolus




	
1444

	
0.2281

	
0.4208

	
5

	
Martes sp., E. concolor, A. alces, S. scrofa, C. capreolus




	
1452

	
0.3259

	
0.4577

	
8

	
Martes sp., L. europaeus, V. vulpes, E. concolor, N. procyonoides, A. alces, S. scrofa, C. capreolus




	
1462

	
0.2839

	
0.4474

	
8

	
T. europaea, S. vulgaris, C. elaphus, L. europaeus, V. vulpes, A. alces, S. scrofa, C. capreolus




	
1475

	
0.2542

	
0.4254

	
7

	
L. europaeus, V. vulpes, E. concolor, N. procyonoides, A. alces, S. scrofa, C. capreolus




	
1478

	
0.2101

	
0.4234

	
6

	
Martes sp., V. vulpes, N. procyonoides, A. alces, S. scrofa, C. capreolus




	
1492

	
0.3191

	
0.4457

	
10

	
M. putorius, C. elaphus, Martes sp., L. europaeus, V. vulpes, E. concolor, N. procyonoides, A. alces, S. scrofa, C. capreolus




	
1496

	
0.2290

	
0.4279

	
4

	
V. vulpes, A. alces, S. scrofa, C. capreolus




	
1505

	
0.2615

	
0.4239

	
4

	
V. vulpes, A. alces, S. scrofa, C. capreolus




	
1507

	
0.2658

	
0.4268

	
6

	
L. europaeus, E. concolor, N. procyonoides, A. alces, S. scrofa, C. capreolus




	
1518

	
0.3513

	
0.4863

	
12

	
L. lynx, T. europaea, C. fiber, M. meles, M. putorius, C. elaphus, Martes sp., L. europaeus, E. concolor, A. alces, S. scrofa, C. capreolus




	
1519

	
0.3684

	
0.4461

	
8

	
C. elaphus, L. europaeus, V. vulpes, E. concolor, N. procyonoides, A. alces, S. scrofa, C. capreolus




	
1524

	
0.2710

	
0.4144

	
4

	
L. europaeus, E. concolor, A. alces, C. capreolus




	
1532

	
0.3446

	
0.4553

	
10

	
A. flavicollis, T. europaea, C. elaphus, Martes sp., V. vulpes, E. concolor, N. procyonoides, A. alces, S. scrofa, C. capreolus




	
1533

	
0.3089

	
0.4592

	
9

	
C. fiber, M. meles, C. elaphus, L. europaeus, E. concolor, N. procyonoides, A. alces, S. scrofa, C. capreolus




	
1534

	
0.2593

	
0.4502

	
5

	
D. dama, V. vulpes, A. alces, S. scrofa, C. capreolus




	
1557

	
0.2429

	
0.4274

	
6

	
C. elaphus, Martes sp., N. procyonoides, A. alces, S. scrofa, C. capreolus




	
1558

	
0.2608

	
0.4455

	
4

	
M. putorius, A. alces, S. scrofa, C. capreolus




	
1560

	
0.2551

	
0.4260

	
2

	
N. procyonoides, C. capreolus




	
1562

	
0.2419

	
0.4213

	
6

	
T. europaea, V. vulpes, E. concolor, A. alces, S. scrofa, C. capreolus




	
1568

	
0.2708

	
0.4229

	
5

	
L. europaeus, E. concolor, A. alces, S. scrofa, C. capreolus




	
1569

	
0.2161

	
0.4211

	
3

	
E. concolor, A. alces, C. capreolus




	
1578

	
0.2664

	
0.4338

	
7

	
T. europaea, L. europaeus, V. vulpes, E. concolor, A. alces, S. scrofa, C. capreolus




	
1594

	
0.3417

	
0.4572

	
8

	
Martes sp., L. europaeus, V. vulpes, E. concolor, N. procyonoides, A. alces, S. scrofa, C. capreolus




	
1597

	
0.2899

	
0.4354

	
8

	
M. meles, C. elaphus, L. europaeus, E. concolor, N. procyonoides, A. alces, S. scrofa, C. capreolus




	
1601

	
0.2434

	
0.4327

	
6

	
C. elaphus, L. europaeus, E. concolor, A. alces, S. scrofa, C. capreolus




	
1608

	
0.2960

	
0.4638

	
10

	
T. europaea, C. fiber, C. elaphus, Martes sp., L. europaeus, V. vulpes, E. concolor, A. alces, S. scrofa, C. capreolus




	
1610

	
0.2751

	
0.4384

	
6

	
C. elaphus, V. vulpes, E. concolor, A. alces, S. scrofa, C. capreolus




	
1633

	
0.2551

	
0.4421

	
8

	
M. meles, C. elaphus, L. europaeus, E. concolor, N. procyonoides, A. alces, S. scrofa, C. capreolus




	
1638

	
0.2589

	
0.4318

	
8

	
M. meles, C. elaphus, V. vulpes, E. concolor, N. procyonoides, A. alces, S. scrofa, C. capreolus




	
1639

	
0.1898

	
0.4117

	
3

	
M. meles, V. vulpes, C. capreolus




	
1647

	
0.2944

	
0.4575

	
9

	
M. meles, C. elaphus, L. europaeus, V. vulpes, E. concolor, N. procyonoides, A. alces, S. scrofa, C. capreolus




	
1653

	
0.2237

	
0.4130

	
1

	
C. capreolus




	
1654

	
0.2223

	
0.4180

	
3

	
E. concolor, S. scrofa, C. capreolus




	
1671

	
0.2585

	
0.4368

	
9

	
M. meles, Martes sp., L. europaeus, V. vulpes, E. concolor, N. procyonoides, A. alces, S. scrofa, C. capreolus




	
1675

	
0.2241

	
0.4232

	
5

	
C. elaphus, E. concolor, A. alces, S. scrofa, C. capreolus




	
1679

	
0.2353

	
0.4155

	
2

	
S. scrofa, C. capreolus




	
1681

	
0.2866

	
0.4383

	
4

	
V. vulpes, A. alces, S. scrofa, C. capreolus




	
1700

	
0.3052

	
0.4384

	
9

	
C. elaphus, Martes sp., L. europaeus, V. vulpes, E. concolor, N. procyonoides, A. alces, S. scrofa, C. capreolus




	
1706

	
0.2300

	
0.4141

	
5

	
L. europaeus, E. concolor, A. alces, S. scrofa, C. capreolus




	
1715

	
0.2222

	
0.4263

	
6

	
M. meles, C. elaphus, L. europaeus, A. alces, S. scrofa, C. capreolus




	
1731

	
0.2580

	
0.4230

	
4

	
C. elaphus, A. alces, S. scrofa, C. capreolus




	
1738

	
0.3203

	
0.4617

	
7

	
C. elaphus, L. europaeus, V. vulpes, N. procyonoides, A. alces, S. scrofa, C. capreolus




	
1745

	
0.2521

	
0.4228

	
3

	
N. procyonoides, S. scrofa, C. capreolus




	
1748

	
0.2567

	
0.4245

	
6

	
Martes sp., L. europaeus, V. vulpes, E. concolor, N. procyonoides, C. capreolus




	
1749

	
0.2375

	
0.4277

	
6

	
M. meles, E. concolor, N. procyonoides, A. alces, S. scrofa, C. capreolus




	
1764

	
0.2654

	
0.4327

	
6

	
M. meles, V. vulpes, N. procyonoides, A. alces, S. scrofa, C. capreolus




	
1769

	
0.2105

	
0.4150

	
2

	
S. scrofa, C. capreolus




	
1777

	
0.2891

	
0.4370

	
5

	
V. vulpes, N. procyonoides, A. alces, S. scrofa, C. capreolus




	
1778

	
0.2272

	
0.4203

	
5

	
C. elaphus, N. procyonoides, A. alces, S. scrofa, C. capreolus




	
1782

	
0.2547

	
0.4340

	
7

	
C. elaphus, L. europaeus, V. vulpes, E. concolor, N. procyonoides, S. scrofa, C. capreolus




	
1790

	
0.2266

	
0.4179

	
8

	
M. meles, C. elaphus, L. europaeus, V. vulpes, E. concolor, N. procyonoides, S. scrofa, C. capreolus




	
1794

	
0.3097

	
0.4325

	
10

	
M. meles, C. elaphus, Martes sp., L. europaeus, V. vulpes, E. concolor, N. procyonoides, A. alces, S. scrofa, C. capreolus




	
1798

	
0.3036

	
0.4373

	
8

	
C. elaphus, Martes sp., V. vulpes, E. concolor, N. procyonoides, A. alces, S. scrofa, C. capreolus




	
1812

	
0.2472

	
0.4218

	
7

	
C. elaphus, L. europaeus, V. vulpes, E. concolor, A. alces, S. scrofa, C. capreolus




	
1816

	
0.3270

	
0.4500

	
9

	
T. europaea, M. meles, C. elaphus, V. vulpes, E. concolor, N. procyonoides, A. alces, S. scrofa, C. capreolus




	
1826

	
0.2227

	
0.4127

	
4

	
V. vulpes, A. alces, S. scrofa, C. capreolus




	
1834

	
0.2018

	
0.4180

	
3

	
L. europaeus, A. alces, C. capreolus




	
1853

	
0.2393

	
0.4175

	
6

	
M. meles, L. europaeus, N. procyonoides, A. alces, S. scrofa, C. capreolus




	
1864

	
0.3212

	
0.4423

	
7

	
M. meles, C. elaphus, V. vulpes, N. procyonoides, A. alces, S. scrofa, C. capreolus




	
1866

	
0.3408

	
0.4310

	
8

	
C. elaphus, L. europaeus, V. vulpes, E. concolor, N. procyonoides, A. alces, S. scrofa, C. capreolus




	
1876

	
0.2466

	
0.4210

	
4

	
C. elaphus, N. procyonoides, S. scrofa, C. capreolus




	
1877

	
0.3395

	
0.4639

	
9

	
M. meles, Martes sp., L. europaeus, V. vulpes, E. concolor, N. procyonoides, A. alces, S. scrofa, C. capreolus




	
1879

	
0.3014

	
0.4502

	
6

	
D. dama, L. europaeus, N. procyonoides, A. alces, S. scrofa, C. capreolus




	
1882

	
0.2470

	
0.4225

	
5

	
C. elaphus, Martes sp., N. procyonoides, S. scrofa, C. capreolus




	
1913

	
0.2983

	
0.4438

	
7

	
L. europaeus, V. vulpes, E. concolor, N. procyonoides, A. alces, S. scrofa, C. capreolus




	
1916

	
0.2911

	
0.4465

	
8

	
C. elaphus, L. europaeus, V. vulpes, E. concolor, N. procyonoides, A. alces, S. scrofa, C. capreolus




	
1966

	
0.2455

	
0.4302

	
7

	
C. elaphus, L. europaeus, V. vulpes, E. concolor, N. procyonoides, S. scrofa, C. capreolus




	
1986

	
0.2229

	
0.4107

	
3

	
M. meles, L. europaeus, C. capreolus




	
2004

	
0.2580

	
0.4220

	
7

	
N. vison, M. putorius, C. elaphus, E. concolor, N. procyonoides, S. scrofa, C. capreolus




	
2014

	
0.2359

	
0.4075

	
2

	
S. scrofa, C. capreolus




	
2037

	
0.2402

	
0.4105

	
10

	
N. vison, M. putorius, C. elaphus, Martes sp., V. vulpes, E. concolor, N. procyonoides, A. alces, S. scrofa, C. capreolus




	
2038

	
0.2298

	
0.4229

	
7

	
C. elaphus, L. europaeus, V. vulpes, N. procyonoides, A. alces, S. scrofa, C. capreolus




	
2052

	
0.2875

	
0.4299

	
8

	
C. elaphus, Martes sp., L. europaeus, E. concolor, N. procyonoides, A. alces, S. scrofa, C. capreolus




	
2055

	
0.2583

	
0.4334

	
6

	
D. dama, L. europaeus, N. procyonoides, A. alces, S. scrofa, C. capreolus




	
2060

	
0.2295

	
0.4129

	
3

	
V. vulpes, N. procyonoides, C. capreolus




	
2105

	
0.2264

	
0.4107

	
2

	
S. scrofa, C. capreolus




	
2106

	
0.2040

	
0.4154

	
5

	
C. elaphus, L. europaeus, N. procyonoides, A. alces, C. capreolus




	
2224

	
0.2483

	
0.4160

	
4

	
L. europaeus, E. concolor, A. alces, C. capreolus




	
2229

	
0.2532

	
0.4296

	
10

	
R. norvegicus, M. putorius, C. elaphus, Martes sp., V. vulpes, E. concolor, N. procyonoides, A. alces, S. scrofa, C. capreolus




	
2233

	
0.2202

	
0.4210

	
3

	
C. elaphus, S. scrofa, C. capreolus




	
2237

	
0.2398

	
0.4091

	
2

	
A. alces, C. capreolus




	
2244

	
0.2249

	
0.4206

	
6

	
L. europaeus, V. vulpes, E. concolor, N. procyonoides, S. scrofa, C. capreolus




	
2246

	
0.2204

	
0.4152

	
6

	
Martes sp., L. europaeus, V. vulpes, E. concolor, N. procyonoides, C. capreolus




	
2247

	
0.1809

	
0.4188

	
3

	
A. alces, S. scrofa, C. capreolus




	
2248

	
0.5543

	
0.6014

	
12

	
S. vulgaris, M. meles, M. putorius, C. elaphus, Martes sp., L. europaeus, V. vulpes, E. concolor, N. procyonoides, A. alces, S. scrofa, C. capreolus




	
2249

	
0.4619

	
0.4924

	
10

	
M. meles, C. elaphus, Martes sp., L. europaeus, V. vulpes, E. concolor, N. procyonoides, A. alces, S. scrofa, C. capreolus




	
2250

	
0.3401

	
0.4618

	
12

	
C. fiber, N. vison, S. vulgaris, M. martes, Martes sp., L. europaeus, V. vulpes, E. concolor, N. procyonoides, A. alces, S. scrofa, C. capreolus




	
2251

	
0.4426

	
0.4503

	
11

	
D. dama, M. meles, C. elaphus, Martes sp., L. europaeus, V. vulpes, E. concolor, N. procyonoides, A. alces, S. scrofa, C. capreolus




	
2252

	
0.2188

	
0.4191

	
4

	
L. europaeus, A. alces, S. scrofa, C. capreolus




	
2253

	
0.2819

	
0.4262

	
8

	
C. fiber, M. putorius, V. vulpes, E. concolor, N. procyonoides, A. alces, S. scrofa, C. capreolus




	
2254

	
0.2808

	
0.4197

	
5

	
C. elaphus, V. vulpes, E. concolor, A. alces, C. capreolus




	
2255

	
0.4262

	
0.4315

	
11

	
T. europaea, M. meles, C. elaphus, Martes sp., L. europaeus, V. vulpes, E. concolor, N. procyonoides, A. alces, S. scrofa, C. capreolus
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Figure 1. The study area, roads (main roads/highways, national and regional), and locations of MVCs in 2002–2017. 
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Figure 2. Roadkill-data-based identification, characterisation, and ranking of mammalian habitats: (a) MVC reports (small dots) with different species (dots marked as X and Y) placed within a road network (double-arrowed and labelled lines); (b) KDE+ clusters (short thick lines) labelled with underlined integer numbers show the length and non-integer numbers the strength of a cluster, small grey and white dots represent MVCs that did not form a cluster, and dashed lines represent the roads without clusters that did not form habitat patches; (c) Numbers show areas of habitat patches; (d) Numbers represent the length of hypothetical wildlife pathways (single-arrowed lines); (e) Numbers represent the length of hypothetical mammal corridors (double-arrowed lines); (f) Larger dots (habitat patches), darker colours of habitat patches, and thicker lines (corridors) represent a higher risk to drivers and higher attractiveness to wildlife, red lines (roads) highlight the highly ranked adjacent habitat patches, white- and black-coloured bars illustrate the share of species richness (for species X and Y), and labels show the number of mammals involved in MVCs (within the clusters); (b–d) Red dots represent the centre points of clusters; (c–f) Habitat patches (large green dots and polygons) labelled as ABCDE are represented by centre points. 
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Figure 3. KDE+ cluster centroids, habitats, and their Clementini centroids (corresponding to Figure 2a,c). Labels show unique identifiers (id) used for the identification of the habitats (Table A1 and Table A2). 
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Figure 4. Topologically connected hypothetical mammalian pathways (spider lines) and ecological corridors (the triangulated network) used for the characterisation of newly identified habitat patches. 
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Figure 5. Habitat centroids, corridor links, and MVC quartiles derived using SAW values (the mapping approach is shown in Figure 2f). 
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Figure 6. Habitat centroids, corridor links, and MVC quartiles derived using TOPSIS values (the mapping approach is shown in Figure 2f). 
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Figure 7. Relationships between different habitat patch ranks and species involved in MVC clusters. 
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Figure 8. Relationships between different habitat patch ranks and land cover classes. 
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Figure 9. Overlay of habitat patch boundaries, roads (all categories), urban areas, the habitat rank (SAW) heat map, and the number of species. Labels within the square show the identification numbers of main roads, while other labels show the total number of species involved in the MVC clusters located in the vicinity of habitat patches. 
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Figure 10. Overlay of habitat patch boundaries, roads (all categories), urban areas, the habitat rank (TOPSIS) heat map, and the number of species. Labels within the square show the identification numbers of main roads, while other labels show the total number of species involved in the MVC clusters located in the vicinity of habitat patches. 






Figure 10. Overlay of habitat patch boundaries, roads (all categories), urban areas, the habitat rank (TOPSIS) heat map, and the number of species. Labels within the square show the identification numbers of main roads, while other labels show the total number of species involved in the MVC clusters located in the vicinity of habitat patches.
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Figure 11. The habitat patch with id: 577 in the eastern part of Lithuania. 
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Table 1. Numbers of MVCs with wild mammals in Lithuania with precise location and species information. Species included in the national Red data list are marked with an asterisk.
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	Species
	Mapped (MVC)





	Roe deer (Capreolus capreolus)
	10,741



	Wild boar (Sus scrofa)
	1416



	Moose (Alces alces)
	1340



	Raccoon dog (Nyctereutes procyonoides)
	1331



	Eastern European hedgehog (Erinaceus concolor)
	993



	Red fox (Vulpes vulpes)
	829



	European hare (Lepus europaeus)
	456



	Marten (Martes sp.)
	405



	Red deer (Cervus elaphus)
	248



	European polecat (Mustela putorius)
	160



	Badger (Meles meles)
	89



	Pine marten (Martes martes)
	40



	Beaver (Castor fiber)
	25



	Red squirrel (Sciurus vulgaris)
	30



	American mink (Neovison vison)
	26



	European mole (Talpa europaea)
	19



	Stone marten (Martes foina)
	14



	Eurasian otter (Lutra lutra) *
	13



	Fallow deer (Dama dama)
	11



	Norway rat (Rattus norvegicus)
	6



	European bison (Bison bonasus) *
	6



	Grey wolf (Canis lupus)
	3



	Bank vole (Myodes glareolus)
	3



	Lynx (Lynx lynx) *
	1



	Stoat (Mustela erminea) *
	2



	Least weasel (Mustela nivalis)
	2



	Common shrew (Sorex araneus)
	2



	Yellow-necked mouse (Apodemus flavicollis)
	2



	Muskrat (Ondatra zibethicus)
	2



	Water shrew (Neomys fodiens)
	1



	Mountain hare (Lepus timidus) *
	1



	Black rat (Rattus rattus)
	1
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Table 2. Criteria used for ranking the habitat patches described in Figure 2.
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Criteria Name *

	
Variable

	
Habitat Patches

	
Objective Function

	
Weight (Index) **




	
A

	
B

	
C

	
D

	
E






	
Total number of collisions within adjacent clusters i (b)

	
count

	
10.0

	
4.0

	
7.0

	
7.0

	
2.0

	
Max

	
0.102




	
Average strength of adjacent clusters ii (b)

	
index

	
0.8

	
0.7

	
0.7

	
0.7

	
0.4

	
Max

	
0.098




	
Total length of adjacent clusters ii (b)

	
km

	
10.0

	
4.0

	
7.0

	
6.0

	
2.0

	
Max

	
0.103




	
Number of species within adjacent clusters iii (b)

	
count

	
2.0

	
2.0

	
2.0

	
2.0

	
2.0

	
Max

	
0.097




	
Habitat patch area i (c)

	
ha

	
2.0

	
1.0

	
1.0

	
1.0

	
2.5

	
Max

	
0.102




	
Number of adjacent clusters/pathways ii (d)

	
count

	
4.0

	
2.0

	
3.0

	
2.0

	
1.0

	
Max

	
0.102




	
Total length of adjacent pathways ii (d)

	
km

	
7.0

	
4.0

	
5.0

	
4.0

	
4.0

	
Min

	
0.098




	
Number of adjacent corridors i (e)

	
count

	
3.0

	
3.0

	
4.0

	
3.0

	
3.0

	
Max

	
0.100




	
Total length of adjacent corridors i (e)

	
km

	
11.0

	
11.0

	
12.0

	
11.0

	
11.0

	
Min

	
0.097




	
Total area of adjacent habitat patches i (e)

	
ha

	
3.0

	
5.5

	
6.5

	
5.5

	
3.0

	
Max

	
0.101




	
SAW values (f) ***

	
index

	
0.86

	
0.72

	
0.82

	
0.78

	
0.64

	

	




	
TOPSIS values (f) ***

	
index

	
0.69

	
0.37

	
0.58

	
0.48

	
0.32

	

	








* Figure 2, part identifier provided in the brackets. ** A higher weight value shows higher criterion importance. *** The higher the resulting SAW and TOPSIS values are, the larger are the green dots in Figure 2f. i Habitat patches with a larger area connected to other larger habitat patches by very short and abundant ecological corridors show habitat patches that are less fragmented (high component connectivity). They are considered as attractive to wildlife. ii Habitat patches with a higher number of shorter mammalian pathways and longer and stronger KDE+ clusters are characterised by higher numbers of collisions. They are considered as being a more severe risk to drivers. iii The number of species is an important indicator for both (i,ii) modelling assumptions, since a higher number of species within a certain habitat patch (species richness) simultaneously indicates a higher attractiveness to wildlife and a higher risk to drivers.
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Table 3. Average SAW and TOPSIS rank values (Figure 2f).
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	Corridor Identification (Figure 2e Cases)
	Average SAW Value *
	Average TOSPIS Value *





	A–B
	0.78
	0.53



	A–C
	0.84
	0.63



	B–C
	0.77
	0.47



	A–D
	0.82
	0.59



	C–D
	0.80
	0.53



	D–E
	0.71
	0.40



	E–C
	0.73
	0.45



	B–E
	0.68
	0.35







* The higher the average SAW and TOPSIS values are, the thicker are the lines in Figure 2f.
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Table 4. Criteria (Table A1) and criteria weights used for ranking (following the same objective functions as in Table 2) the habitat patches (Figure 3) in Lithuania.






Table 4. Criteria (Table A1) and criteria weights used for ranking (following the same objective functions as in Table 2) the habitat patches (Figure 3) in Lithuania.





	Criteria Name *
	Weight (Index)





	Total number of collisions within adjacent clusters i (b)
	0.107



	Average strength of adjacent clusters ii (b)
	0.085



	Total length of adjacent clusters ii (b)
	0.104



	Number of species within adjacent clusters iii (b)
	0.099



	Habitat patch area i (c)
	0.105



	Number of adjacent clusters/pathways ii (d)
	0.103



	Total length of adjacent pathways ii (d)
	0.109



	Number of adjacent corridors i (e)
	0.088



	Total length of adjacent corridors i (e)
	0.103



	Total area of adjacent habitat patches i (e)
	0.098







* Table 2, footnote identifier provided in the superscript. Figure 2, part identifier provided in the brackets.
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Table 5. Relationships between habitat ranks, land cover classes, and species involved in MVC clusters.
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	Independent ± SE\Dependent
	SAW
	TOPSIS





	Intercept
	0.208791 ± 0.000 ****
	0.4098186 ± 0.000 ****



	bdiscontinuous urban fabric
	−0.000003 ± 0.393 NS
	−0.0000002 ± 0.896 NS



	broad and rail networks and associated land
	0.000019 ± 0.000 ****
	0.0000043 ± 0.025 **



	bpastures
	−0.000002 ± 0.074 *
	−0.0000004 ± 0.251 NS



	bcomplex cultivation patterns
	−0.000001 ± 0.481 NS
	−0.0000004 ± 0.502 NS



	bbroad-leaved forest
	0.000002 ± 0.005 ***
	0.0000000 ± 0.871 NS



	bmixed forest
	−0.000003 ± 0.053 *
	0.0000006 ± 0.343 NS



	btransitional woodland–shrub
	0.000015 ± 0.001 ***
	−0.0000051 ± 0.003 **



	bMustela putorius
	0.003593 ± 0.189 NS
	0.0023776 ± 0.016 **



	bMartes sp.
	0.000106 ± 0.939 NS
	0.0011592 ± 0.021 **



	bLepus europaeus
	0.003250 ± 0.041 **
	0.0000625 ± 0.912 NS



	bVulpes vulpes
	0.001217 ± 0.269 NS
	0.0010652 ± 0.007 ***



	bErinaceus concolor
	0.001905 ± 0.016 **
	0.0003457 ± 0.222 NS



	bNyctereutes procyonoides
	−0.000047 ± 0.928 NS
	0.0003072 ± 0.106 NS



	bAlces alces
	0.000058 ± 0.898 NS
	0.0005224 ± 0.001 ****



	bSus scrofa
	0.002013 ± 0.001 ***
	0.0005760 ± 0.006 ***



	bCapreolus capreolus
	0.000803 ± 0.000 ****
	0.0004290 ± 0.000 ****



	F(16,226)
	98.02606 ± 0.000 ****
	132.64396 ± 0.000 ****



	R2
	0.874
	0.904







*—p < 0.10, **—p < 0.05, ***—p < 0.01, ****—p < 0.001. NS—not significant.
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