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ABSTRACT

The fragmentation of habitats resulting from human activities leads to the isolation of wildlife and
it also causes wildlife-vehicle collisions (i.e. Road-kill). In that sense, it is important to predict
potential habitats of specific wildlife that causes wildlife-vehicle collisions by considering geographic,
environmental and transportation variables. Road-kill, especially by large mammals, threatens human
safety as well as financial losses. Therefore, we conducted this study on roe deer (Capreolus

pygargus tianschanicus), a large mammal that causes frequently Road-kill in Jeju Island. So, to
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predict potential wildlife habitats by considering geographic, environmental, and transportation
variables for a specific species this study was conducted to identify high-priority restoration sites
with both characteristics of potential habitats and road-kill hotspot. we identified high-priority
restoration sites that is likely to be potential habitats, and also identified the known location of a
Road-kill records. For this purpose, first, we defined the environmental variables and collect the
occurrence records of roe deer. After that, the potential habitat map was generated by using Random
Forest model. Second, to analyze roadkill hotspots, a kernel density estimation was used to generate
a hotspot map. Third, to define high-priority restoration sites, each map was normalized and overlaid.
As a result, three northern regions roads and two southern regions roads of Jeju Island were defined
as high-priority restoration sites. Regarding Random Forest modeling, in the case of environmental
variables, The importace was found to be a lot in the order of distance from the Oreum, elevation,
distance from forest edge(outside) and distance from waterbody. The AUC(Area under the curve)
value, which means discrimination capacity, was found to be 0.973 and support the statistical
accuracy of prediction result. As a result of predicting the habitat of C. pygargus, it was found to
be mainly distributed in forests, agricultural lands, and grasslands, indicating that it supported the

results of previous studies.

Key Words : Mammal, Capreolus pygargus tianschanicus, Habitat, Random Forest, Hotspot analysis
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Table 1. Environmental Variables

Variable References Data type

Elevation Kim et al.,, 2017, Wu et al., 2016; Feng et al., 2021 continuous

Aspect Kim et al.,, 2017; Wu et al., 2016; Feng et al.,2021 continuous

Distance from oreum Kim et al., 2017 continuous
Distance from forest edge(outside) Kim et al., 2017 continuous
Distance from waterbody Wu et al., 2016 continuous
Distance from grass continuous
Ageclass Kim et al., 2017; Wu et al., 2016 continuous

Population continuous
Transportation continuous
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Table 2. Variable importance

Class Variable name Importance AUC
Distance from oreum 0.20
Elevation 0.17
Distance from forest edge(Outside) 0.16
Distance from waterbody 0.09
Capreolus Transportation 0.05 0.973
pygargus B
Distance from grass 0.04
Aspect 0.04
Ageclass 0.02
Population 0.01
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Figure 2. Distribution of suitable habitat
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Figure 3. Road-kill hotspot in Jeju Island
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Table 3. Number of Road-kill Per 1km

Grades Number of Road-kill Road Length(m) Number of Road-kill Per 1km
1 287 1,792,748 0.16
2 501 1,196,881 0.42
3 476 932,718 051
4 408 628,680 0.65
5 280 396,824 0.71
6 219 222,712 0.98
7 63 31,071 2.03
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