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ABSTRACT

This study was conducted to analyze the habitat, environmental
characteristics, behavior patterns, and habitat classification of Prionailurus
bengalensis. As for the home range of P. bengalensis, studies on seasonal
ranges, comparisons with competing species (Nyctereutes procyonoides and
Meles leucurus), and studies on overlapping areas were conducted. The
characteristics of the preferred habitat were analyzed through the analysis of
habitat use characteristics of wildcats. Through the study of behavioral
patterns through camera trapping, and finally through habitat classification,

we intend to reveal the range of P. bengalensis habitat types.

1. A comparative study of the home range characteristics of P. bengalensis

and its competitors

Home range analysis of P. bengalensis was conducted in Sobaeksan
National Park. A study of a competing species (N. procyonoides and M.
leucurus) was also conducted in the same area. Three individuals of each
species were captured using live traps (Tomahawk live trap 210A) and radio
tracking was conducted from June 2012 to May 2014 using VHF and CDMA
methods. We determined that the home range of P. bengalensis was 7.13 +
561 k' (MCP 100), 7.77 £ 391 k' (FK 95), and 1.88 + 0.96 k' (FK 50) that
of N. procyonoides was 653 + 6.66 ki (MCP 100), 3.39 + 4.73 ki (FK 95),
and 048 + 062 ki (FK 50) and that of M. leucurus was 1.77 = 1.82 ki
(MCP 100), 3.17 + 452 kit (FK 95), and 0.63 * 0.87 ki (FK 50). The home
ranges of P. bengalensis were greater than that of N. procyonoides and M.
leucurus, and moreover, were larger than 6 k. In the same habitat of three
competitive species, home ranges overlapped by 1.2 -4.4%, and the overlap

occurred near water system.



2. A study on habitat use characteristics of P. bengalensis

In this study, the location information of endangered P. bengalensis was
used to analyze habitat environmental characteristics information and MaxEnt
analysis was performed to predict potential habitats. P. bengalensis preferred
the southeast direction most, and were most active at an inclination of 25-30 °.
Most of the location coordinates were distributed in the activity altitude of
500-600 m. Habitats with a distance of less than 50 m from the water
system showed a high distribution at 45.7%, and the closer the distance to
the water system, the higher the distribution of location coordinates. In
relation to artificial factors, 259 were distributed within 100m of the distance
from the road. Broad-leaved forests were preferred for the forest type used
by P. bengualensis, and forests with crown occupancy density and breast
height diameter of 4th grade were preferred. In the MaxEnt analysis, the
factor with the highest contribution to the wildcat’s habitat selection was the
distance from the road, and the top five contributing factors included altitude,
distance from residence, orientation, and clinical quality. Through this
analysis, it was confirmed that artificial disturbance was located in the top
contribution as a factor influencing the P. bengualensis’s habitat selection. In
the northeastern part of Mt. Sobaek, the area suitable for wildcat habitat was
23.06 ki'. The reliability of our model will increase if the field verification of

the prediction of habitable areas in our study is reflected.

3. A study on the analysis of activity patterns of P. bengalensis and
mammals the effect of human access using camera trapping
This study investigated mammal fauna and examined the effect of human
interference on their appearance via remote CT in the Baekdudaegan. A total
of 1,216 mammalian and 3,248 human access (HA) photographs were captured
during the CT survey. From the mammalian photographs, we identified

thirteen mammalian species. Among those species, Hydropotes inermis was



predominantly found by CT. Based on the camera-captured time, we further
classified those mammals into three groups (three species, diurnal; seven
species, nocturnal; three species, mixed). In this study, the frequency of
appearance of P. bengalensis in the camera trap was 47 cuts, and the
appearance rate of the total number of shots was confirmed to be 3.9%. P.
bengalensis was classified as a nocturnal mammal with night activity
accounting for 76% of the total activity. In this study, it was confirmed that
Muridae and Lepus coreanus, which are used as food sources for P.
bengalensis, were active at night, and it was confirmed that the activity time
zones of P. bengalensis overlapped. In addition, the reappearance time after
the appearance of the HA was 07:05 + 08:38 t in P. bengalensis, which was
the least value. Most mammals were observed again approximately 16:34 =+
22:25 t after human access. The analysis results showed that the number of
human travelers had no significant impact on the reappearance of mammals
after HA (P > 0.05), suggesting that the activities of mammals may be

dependent on mammal fauna.

4. A Classification of habitat type for P. bengalensis and mammals by the

National Ecosystem Survey

The purpose of this study is to perform clustering of the habitat types and
to identify the characteristics of species in the habitat types using mammal
data (70,562) of the 3rd National Ecosystem Survey conducted from 2006 to
2012. The 15 habitat types recorded in the field—-paper of the 3rd National
ecosystem survey were reclassified, which was followed by the statistical
analysis of mammal habitat types. In the habitat types cluster analysis,
non-hierarchical cluster analysis (k-means cluster analysis), hierarchical
cluster analysis, and non-metric multidimensional scaling method were applied
to 14 habitat types recorded more than 30 times. A total of 7 orders, 16

families, and 39 species of mammals were identified in the 3rd National



Ecosystem Survey collected nationwide. A total of 4,132 traces of P.
bengalensis recorded in this study were investigated, and it was confirmed to
be in the top 10 among the species recorded in the field. Looking at the
habitat environment where P. bengalensis appeared, 84% (3,473 times) were
confirmed in the forest environment including forest roads. When 11 clusters
were classified by habitat types, the simple structure index was the highest
(ssi = 0.07). As a result of the similarities and hierarchies between habitat
types suggested by the hierarchical clustering analysis, the residential areas
were the most different habitat types for mammals; the next following type
was a cluster together with rivers and coasts. The results of the non-metric
multidimensional scaling analysis demonstrated that both Mus musculus and
Rattus norvegicus restrictively appeared in a residential area, which is the
most discriminating habitat type. Lutra [utra restrictively appeared in coastal
and river areas. In non-metric multidimensional scaling, P. bengalensis was
located close to forest habitats in 10 interrelated locations, while residential
and coastal areas were located in distant habitats. In summary, according to
our results, the mammalian habitat can be divided into the following four
types: (1) the forest type (using forest as the main habitat and migration
route); (2) the river type (using water as the main habitat); (3) the residence
habitat (living near residential area); and (4) the lowland type (consuming

grain or seeds as the main feeding resource).
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II. 579 J5d EZFA ZAFTHY vl 47

Feltet kB EY WEANFS AA Fosbe FAloln, 19608l 4B
4 2HASRHA 5 FTFHEEGN A HPEE MuANE B & 9

R EA o]gd =EANM dFede st ol s, A or LA
BAet e BAA, 2ela sk AEA Abele] AEE R GEE AL A2
2 oA =] g ol AHEAAY FAHATHChun et al,
2011; Lee et al., 2014).

2155 (Order Carnivora) Ef7Fv F4 EFsE TolA A HolA&9
28 ZAAR A= ddHS AEA FgAd =ZA 7@t (Miller et al,
2001; Woo, 2010). 3 &4 HE&2 849 ¥

_ﬂ_
Holz o]gH= T Feol: J&Fs 7AH, T4 2ne wUE k=

o

o] FEd

R AAT A7E zdsy

5 HolAlE Ao T 23 IS st} (Rabinowitz and Walker, 1991; Kang et
al., 2005; Chung, 2006; Lee et al., 2014).

e MR TIEFTFE LA MAE= BF o] 7FA el o)
Al Hold, dsd W9 Tol dFE WS F Uvh 5ddAE F¥l(Martes
martes), o1--(Vulpes Vulpes), Y72 (Nyctereutes procyonoides)S thAEo &
Hold o] &3 e THo w3 ABA A7 F8En 2l o™ (Baltrunaite,
2002; Drygala et al., 2013), AHF=o = F8 THEFHFY F5d TH w

< AARAE ZActe] AW Rdd e A7 VxARR 2887 ST

-

(Kauhala et al., 2006).
U A AS5E F3 LR 2, 24, UTE e AHFAdA R FE,

sfjoto] o] 27| 7R A Ao g HAo FEEF L o™ (Yoon et al., 2004; Choi



et al., 2012b), o|H AT FAQN AWATHET AL WS Aol A A2

St Aoz 2l ¥l th(Korean National Park, 2007).
FExdolgt T2 HolE Fotke Holgds 93 wrE sta, AM7E FH5
H FEde] FHet He THF A

Aok BE AAAL FEAES FAdsta et d F = FA dolHz

Ho
ko
>~1
{0
p‘L
2
=
oy
e
a
—_
O
>~
L

2H8st 4 o X /FY dsES AR 538 (Genovesi et al., 1997), 7))
9] A= (Kauhala et al., 1993; Balharry, 1993; Genovesi et al., 1997), 7R &2l =H
21 Al 71(Goodrich and Buskirk, 1998), 7§ #¢] A% (Harestad and Bunnel, 1979),
MATe] UE(Bond and Wolff, 1999), 3tA1ZA k7o) o3t w3} (Ferguson et
al.,, 1999), A4 (Simcharoen et al, 2008), Ho]¢ *¥9o} 7}8&4 (Macdonald,
1983) Tl d&FS »HE=THWoo 2009).

U AE5E ZHFolAeE 49 F5dA(Chol et al, 2012b), U+E AsH
(Choi and Park, 2006a; Kim et al., 2008), 242 -5 (Choi et al, 2009) &
of ddFol W Mz vE Ao JHEAQ ATt o] FoAMe ¥ TLI
A 3 el T3 qed Aok FHEE G0l e ds H

a
2274 F3E vk ok weEkA o] AT swmAZEEY A9 U
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Figure 1. Sobaeksan National Park, the target area of the study.
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(1) 9 A= x5 2 doly 3

ATNEEL] 2 BAFA YT, 248E 20129 69FE A EF o] g
¢lgl Ao E & (Tomahawk live trap 210A, Tomahawk Inc. USA)S Al 28}
of zt S JNAA sttt EFfol £8H VA= A A SV E FE

stol P9 A FAR AFAA AYA itk £ AT MAE o

2 3= WT-300
(GPS-Mobile phone based Telemetry)¥ 5345 o|&3= VHF (Very
High Frequency) ®21(M3620, ATS Inc.)9 7|5 A= AZAste] A3
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Table 1. Information of the P. bengalensis, N. procyonoides and M. leucurus

captured in Sobaeksan National Park by radio-tracked and GCT

Species Code Sex W(iigg)ht Tracking period Trc?;l]{;ng l(izéi;)rﬁs
N1 Female  3.97 2012.10 - 2013.06 241 145
Nyctereutes procyonoides N2 Male 4.01 2013.02 - 2013.06 124 114
N3 Male 3.02 2013.03 - 2013.06 67 110
P1 Female  4.59 2013.01 - 2013.03 60 114
Prionailurus bengalensis P2 Female 3.40 2013.03 - 2014.05 432 838
P3 Female  3.23 2013.04 - 2013.06 63 63
M1 Male 5.49 2012.06 - 2013.02 314 107
Meles leucurus M2 Male 6.22 2013.04 - 2013.06 74 68
M3 Male 6.32 2013.04 - 2013.10 173 100

_13_
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He= FHA& 3070 o]olofo atn, fEd A gk eAE HAR Fol7] ¢
&l 5071 olde] fIAABRE A ol&dt= s AlStstAtH(Seaman et al,
1999; Chung, 2011; Lee et al., 2014).

ks o] AT E Fed EAME fdl ol&H Ake FEA LA A
ok 1125000 Ao FAAGE 4] =Q4(EX, Ful, =&, W) 7479
AXNARES AAATY. F5d EAL ArcGIS 9.3.1 (ESRI Inc.) program?]
The Home Range ToolsS ©]-83% S ™, Minimun Convex Polygon (MCP) %
H 7} Fixed Kernel Method (FK) W& o]§3to] &4 35

ol ATt A A% MCP &= 49 AAAHE T A HES AZAA
e S A EE W 2 Minimum convex polygon 100% (MCP 100)S &
Astdth. 22y MCP &4 & FH9Z des A48 o 2 Al&sHA]
B> T polygon o 3E3tE7] W] s HdAol UF HA 2 F Ue
GAHS 7FA 2 dtH(Yang, 2008; Chung et al., 2011). o] & fo A= o]el 3t
MCP ¢ @3S retstr] 98] Aydozye FEURE AN 93 &
T HHE ARgeta SE JRAY S o] &k E R Ndoer THAT HS
5

%3 4 9+ Fixed Kernel Method 95% (FK 95) 4] H-H

Mo

j
S F71ske] A 83t tH(Worton, 1989). T3t aFHo] a4l F7Hcore area)
A& 98] FK 50 & %43} (Kauhala and Auttila, 2010), &4 o] &4 &
28 tHLee et al., 2014).

r-{rn
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1) gF5d &4

(1) 2 s 4

2 37MAIe] FEeAS =A% 23 MCP 100904 H¥ 7.130 £ 5.605 ko] )
al = Wit 7774 + 3912 kf® WEst o) A E kel FK 5004 = 3
 1.876 + 0.964 ko= 1% At (Table 2, Figure 2). Ald¥ d5H F 432
AZF 83879 AAFAE7F FHE P2 ois] A% Ad, SHQl 3€eA 64
o] 12416 kit (MCP 10002 7Fg WL, o5 8571 k' (MCP 100), 7F& 9.830
ko (MCP 100), A< 8753 kit (MCP 10002 YElH A&, 7l ALH d&
Ao & Hol= glE Aoz yEtH(Figure 2).

T A= FE sEAGeA Ad e AR VhAC e A
Ao AFHo] FPEJon, 262-519 krZ MCP 100 7]+ H¥t 3.69 kr
(Choi et al., 2012b)2 YEFETE A& =X G A A28t ate P& AT
oAM= 2 1Al i Fsd Aq7F 30, MCP 100 7<= 0.66 kit
(Woo, 2010)91 Aoz yelwth IFulolA 7]E d7d ZAatel F3std e

m
>~
©
cﬂ
L

YEDe BAAAA A Ao YA wAY FEAGe mAA el A
Ak @Bde] o Walow, Aol A5k ol BEWA 7t

T oEe Ao FAHAY. olHe A3t vEhd o= AN wE, =4

on Z5E wRe AR FolAam wAE Trlo] WelAwl, e FE

=olol A, H=Y AFAFAM A= e dsdAS 17-18 ki
(Grassman et al., 2005)0 8] wha] FEA| G A2st= HAel Bs5HL 4.06
kit (Rabinowitz, 1990)% oW, d&o| A= 2xAjul AFF Aol A2 et= 7HA=
7.09 ki (Izawa et al., 2006)1 HbH FEX]Yo] AM2Ast= MA= 094 ki
(Simcharoen et al., 2008)2 R I Hch A AFAFAgME & 4 dxo] Ak
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PAel A A AR Ao & Aow vrhged, w A8 A7
st W) o 2 AEAL wol: AL 2uMATATY AL Yol A 53

H A48 EAdolA 71d% Axel ddkE i (Lee et al., 2014).

flo

Table 2. Home ranges of P. bengalensis in Sobaek National Park

Home ranges (k)

Species Code Sex
100% 95% 5096
MCP Kernel Kernel
P1 Female 4613 10.076 2.554
Prionailurus bengalensis P2 Female 13.552 9.989 2.301
P3 Female 3.225 3.257 0.772
Mean 7130 + 5605 7.774 £ 3912 1.876 + 0.964

~/C mep 100%

® ' Release point

2000 3000 4000

Figure 2. Home range of Prionailurus bengalensis (Left : Total home range,

Right : The seasonal home range of P2).
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@ v7e PEd 2

1%

UTg] A BEAS BEAE A3 MCP 100 H+F 6525 + 6.657 kire] i,
FK 950X+ Hat 3385 + 4725 k=2 YEls o 37kl FK 5091+ Hat
0482 + 0.623 krr2 =215 dtH(Table 3, Figure 3). A7 A= 7F&d Y89

k
A9 A BUHAE AMAIE 241d2 AEE wigt gl gk 24 T
= UATE sHARE N1 ZRAel gk 24 A3} 7S] 9-11€ 6.660 kii(MCP
10002z 7H¢ bW desds non, M A2 deds 1ol AH(12-24,
MCP = 100, 1.636 km)oll H]3] 4.079) & Ao 2 YeEltH(Figure 3).
o) gt A= 7hSol HolEWA THAd AAY F7HE A A5
AF 2 AE 9o mE Adaiz dddd Uy As
o] Choi and Park (2006a)< &<+ A< v7de g5 A5 F30A
Ao ¢kdd TS oA Fa A AEHow FF
g ouk QY o] AT
Z3kd N1 A 7

A AF2 HAd T4+ (Choi and Park, 2006a; Kim et al, 2008)3 74 %=
A A9 (Hwang, 2007)14 H29 Fsde #g A7F o] FoAR=d
gAY Y ele f5aAS He 069 ki, 0.80 ki (MCP 100%), 29 vl -] <]
WAL 1575 kwih,

T2 Yy gFdd #e AFEE dE(Ward and Wurster, 1989;
Saeki, 2001), ¥ & =(Kauhala et al., 2006), < (Schwarz et al., 2002)°] A ©]
FolRpon, FEAGE ez s dE(2.78 kif, 0.59 ki) =L (1.5 ki)l A
o FFAL AHAAFE o R g AA=(70 ki, 5.7 ki)l A& ApET}t 2}
S Aoz yehygth vitge FEae wA A Gou AR A A 9o A
E = o] FolAE= o] 9dE=d(Kauhala et al., 2006), ©] A4+ =3 A
< Uy s =3 W sEAGAA d7E Uy dsdEt of
108 A= ZA Yelgsd o A og o] Foxl

cuAEREe] Ao
zA N M 87 54 Aold] B ol ww

rﬂ
—
@
@
Q
~
&
\]
=
[y
&
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Table 3. Home ranges of N. procyonoides in Sobaek National Park

Home ranges (k)

Species Code Sex
100%% 95% 50%
MCP Kernel Kernel
N1 Female 13.945 8.841 1.202
Nyctereutes procyonoides N2 Male 1.077 0.707 0.136
N3 Male 4553 0.608 0.109
Mean 6.625 + 6.657 3.385 + 4725 0.482 *+ 0.623

(], /
:’M(PIW%
T o
KO wson
i
L

0,050/ 1,000 2,000 3000 4000

[ wep00%

@ Release point

Figure 3. Home range of Nyctereutes procyonoides (Left : Total home range,

Right : The seasonal home range of N1).
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(3) 28 PEA B4

S aE 3MAY] AFEAS A A MCP 10014+ Ht 1.765 + 1.818 ki
o]¢lil, FK 952 3.173 + 4519 k= Yepstom A7kl FK 5000 A &=

I 0632 £ 0.871 ke 2 g%t (Table 4, Figure 4). 31447 Y x7F +4
H oA Ml oo digt #4 Ay, JF dFH-2> 0888 ke (MCP 100)= e}
womr 7hSo= 16562 ki (MCP 10002 7FS 5 Ho] o5 sjsdo wls] <F
I Ae WS Aoz EAHAY. =3 53 o5 49 M39 49, = 3
sdo] 0.396 k' (MCP 100)e]1eH, o5 5] 0405 ki (MCP 100)% +
AMEo] B3 59 dFsdS 2 Aot gle AoE vEwt(Figure 4). &
geo] AE PFdol EUHZY @A Ml MAZ PFsdS B4 A7 12953

thed 28 E BHel Eojtk AL Astgon], Ak FUANM A&7

+

B>

Hl g &Aool WolAl= Ao r AFE S tHKauhala et al., 2006). 2211 o]H
AFM = THS g MIAIZE 2¢9 W 5 @Hle] FZ 9] ALY
o] 249 o]Fo FWA Aojue Al7|e} W A&V AmnE FHEHA
B2 ged o dsids va 248 5 e A5t

Al gtk a2y M2 Al #(3-59) dE el 0.731 kwr (MCP = 100, n =
7= Jebgton, M3 A9ex & dsdo] 0396 ki (MCP = 100, n = 30)
2 BAHon oF #Edel 0405 kr (MCP = 100, n = 57) Bt} 34 &
Ao vyt d2xog 77t A oo whE wWgE A 4 glo
Hd gsdo]l e A vus) 9 Avty A

b fiAlel WAy EE Sk BEEME 5§ BEEZ AANEE Al

712 TR AAER ZASA 243 A57F AP EojoF & Aol
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Table 4. Home ranges

of M. leucurus in Sobaek National Park

Home ranges (k)

Species Code Sex
100% 95% 50%
MCP Kernel Kernel
M1 Male 3.864 8.390 1.638
Meles leucurus M2 Male 0.745 0.663 0.150
M3 Male 0.686 0.465 0.109
Mean 1.765 + 1.818 3.173 + 4519 0.632 + 0.871
/
/
. 1 wmcpioo%
— . Release point
Z>
@.2) ;::Mm A Hiberation Roost
Figure 4. Home range of Meles leucurus (Left : Total home range, Right :

The seasonal home range of Ml).
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2) A ¥

2t 2 AL v, SAaE9 ded AV]E o] UTE ek L4age A
al M W d9s A AR dUewd QiR T2 deAde Aol=
Atz ow FEA 7)o} HolE o] &sh= AolgAdd o kA= Aoew
2 2] 9lth(Harestad and Bunnell, 1979). o] Aol A taE<l 2, 449,
A

g9 Aol (4% wud A4 A7 AN AAnA o] FFFEL o

o,

O

to

759% &= 7 w@ol  ol&aW(Lee, 2008), 1 Theo® 1T
65% (Baltrunaite, 2002), 2.4 2] 1.08%(Zabala et al., 2002)% X 1% At} (Table
5. ede] A= AN Fol ARG T F YeAS JHA= Aol w
& O ZE(Kauhala et al, 2006), #¢] P&l tp& Fo vl & o+ A
Td sHE FAskA &1 Holdow d&y= F8 ol vl Fo] AEHT
5

gol 7] uiel HolHES s WYt GvjE Aow B vk

Table 5. Food biomass consumed of P. bengalensis, N. procyonoides and M.

leucurus on reference

Species Raccoon dog Leopard cat Badger
(%) (%) (%)
Mammals 1755 65.9 1.08
Carrion 41.55 - -
Bird 6.75 9.1 -
Amphibians, Reptilia 6.55 3 -
Insects 2.7 2.9 0.12
Earthworms - - 53.01
Plant, Fruit 18.25 18.8 42.94
The other 6.65 0.2 2.85
Reference Baltrunaite, 2002 Lee, 2008 Zabala et al., 2002
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| [ wmce00%
s Overlap area

L Release point
A
™~ {/
AN A 0 500 1,000 2,000 3,000 4,000
—— Meters

G
NN |

Figure 5. Home range overlapping (P2, P3, ND).

E MCP 100%
L Overlap area

¥z Release point
3 [ ] M2
2 a N1
- P2

0500 1,005 2,000 3,000~ 4,000

ks

Figure 6. Home range overlapping (P1, N1, MD).
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AT Aol FHEAT 3% U AEAN T FHol Ba
of EAS A} 4o A 7.13 £ 561 ket (MCP 100), 7.77 + 391 kit (FK 95),

1.88 + 096 krf (FK 50), U+ &AL 653 £ 666 ke (MCP 100), 3.39 + 4.73
kit (FK 95), 048 + 062 k' (FK 50)% Yetstow, @4 a2 1.77 £ 1.82 kuir
(MCP 100), 317 £ 452 ki (FK 95), 0.63 + 0.87 ki (FK 50)= e}ttt

oj ATE Fal A2 2 vUare e dedS ol v A Held A=)
d 7]E2] A543 (Choi and Park, 2006a; Hwang, 2007; Choi et al., 2012b; Kim
et al, 2008)¢F Bt} T @2 FEA WA YEEon, of= AgAgEs o

g AFogA el &4 Sl 7I1g Aol BAE 4 Aok T3 ¢, U, o4

¢
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=
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Aol dAY 443 wjAlES W= Colwell and Futuyama,

H Holxtgd e AeE A wE FTH AFE U}

Aol A QI7F e Fe] A AA] o]Fo] o]FojR = AE A E Aot
o

of AFAME 17 T AFGAGN N FFERF A, UTH, 2xele] 94
FAFH AR FEe] PEAS stefatgon], oo FEAS Haste] B4
stk B ATelAel AR ANFY B AN SRAR AT AES
b AL gl Ak FF Bk B AN B ARE o M4A olF 54
of g thakd BAlo] o]FolA mr} H&A PAEE wel D uE el A

A= 7]t @k
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I 2te] A4A o] § 54

1. }\13

T

e Aol opATE T FYsHA dxAoR Fxste HAS AR
ol th(Park, 2019). 22 2o 71 & #§ste] Ataf ko™ (Yoon et al,
2004), the 11%kolx} H&ol Zol(Panthera tigris), %W (Panthera pardus),
Aty (Lynx lynx) so] AE® feugtol s wrEAl BE ol g thdEol 7]
T ostrt ghu A 917] AEjel F = AR FsE ot H2o F
of g ¥4 F7tE A4 FRIE dEAUA JHAT BV =
¥ a1 QY THNIBR, 2012, 2021).

ol s E el A MAA S AAA dE Fdol I HAEH= o
A BRE AdstH, FAAAA 5 28 TH AAA BAdS 9% #e
2 A go] 753tk (Razgour et al, 2011). oA &3 A2 Aot A sh7 )¢
ezl v dr2dE did T AHA oldlE SIAZE F e dAE
Algat7] wioll ofEE AAAZAAY Heets vidd 4 JvHKim et al,
2014a). A4 A 542 dotdl7] feidE g AETe] MAA FEEA &
g Ar AR AESHA-SA A QI A BRe #-E REEo] A
Hojok grh(Kim 2011; Kwon, 2011; Lim et al., 2015).

AAAY T oRTES AHAHAY T TR FT FETA
AE et 72 E 7EAaL ) okl E EUE Y-S AW dukel e FA ¢
7€ EFF e ey - EAsA el =23t (Choudhury,
2002). webA o EEo AMAA e B F HdS ST aHeln ddvts
& AdE FHa] AeliMe ZIE RUEHHE S T8 ok EEY AT 27,
A wx, AAA FE, dEA7IEEe] d¥8S oo $rh(Bolen and
Robinson, 1993; U.S Fish & Wildlife Servies, 1999).

oA 7l AEEH AFelA AREE &4 WH< HRT (Home Range
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}32 9l th(Korea National Park Research Institute, 2007).
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(2) "olg 4

FY ol FAH= WA= 209 FRE AFste] AFe o, wHalY
= 1§F95E o] &35t VHF (Very High Frequency)®2] o] 2H217] (M3620,
ATS Inc.)¢ o5 EAS 7wto 2 3= WT-300 (GPS-Mobile phone based
Telemetry) & ®aato] AbE3tgith WA AAAEE F9 339 VHFE ]
&3 45" 9 CDMA A5(43]/19)5 Este] SR /IAE A=
A 712 AAA AL 92 vl wiE e A% T ol 2 QlsiA HA 639

| 4] 21593t =3 = A H(Table 6).

>

2
B
=

Table 6. Information of the P. bengalensis captured in Sobaeksan National

Park by radio—tracked and GCT

Species Code Sex W(ii;ht Tracking period Tr(?ac:ing lolj;:i(())rlis
P1 Female  4.59 2013.01 - 2013.03 60 114
Prionailurus bengalensis P2 Female 3.40 2013.03 - 2013.06 89 215
P3 Female  3.23 2013.04 - 2013.06 63 63
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Lee and Song, 2008; Choi et al, 2012b; Lim et al., 2015). AF&H 7|&& A
Y E 9 A(TIN, Triangulated Irregular Network)e} X% & =2 d(DEM, Digital

Elevation Model)¢] X

==
-
A~
T

bdet.

B3

5

N
N

ki3

<]

=
=

il

bl WA, Al7bsta A, 57

o

Aol A Agst= A5

=
=

i A

I

b1 9

°©

SE

X
N
TH

<

oo}

=

=

3} atte] 2

il 270 W (FAAZFH| Aglet RR2FH AZ)E A

0

B7] 4

o

atof Al

AL

=
=

Zhskd . GIS

Al

=
=

d ST

)

—_—

0
o
B
—~
fite)

olo

N

o

Ho

o

A

7
s

ROC (Receiver Operating Characteristic) =412

1

T

5t

~5 o

E} A0
=

AUC (Area

A=

S|
ax)

i

_29_

i LR AT

o

Under the Curve) =4 Zkell ¢



Table 7. Reference of the P. bengalensis environmental factors used in the

analysis
Classification Environmental factors Data Source
Altitude Lee and Song, 2008
. DEM(Digital
Topographic .
Aspect elevation Lee and Song, 2008
factors
model)
Slope Rho, 2019
Forest type Lim et al., 2015
Ageclass Lim et al., 2015
Digital forest
type map
Natural factors Crown density Lim et al., 2015
DBH class Lim et al., 2015
Distance from water Rho, 2019

. Digital map .
Distance from roads Choi et al., 2012b
(1:25,000)

Artificial factors

Distance from urban Choi et al., 2012b
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< T = Ageder FEere sHARt o] g REE o] §H |k )
ere] M A ek aby gl sk Aeke] BAIE EAF A oh2 FAS bR
AGeld M w2 XS BAT Ak A2 7F 50 m oW}l AAA= F
BI%E 7HE E=kew, 50-100 melA = 27.0%, 100-150 mellA & 12.2%,
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Table 8. Statistical analysis of environmental factors in P. bengalensis habitats

No. of

Environmental Factors Jocations best of section ratio(%6)
Aspect 392 Southeast 23.7
Slope 392 25 -30° 224
Altitude 392 500 - 600m 278
Distance from road(m) 392 0 - 100m 24.7
Distance from water(m) 392 0 - 50m 45.7
Forest type 392 Broadleaf forest 39
DBH-class 392 31 - 40 year 67.3
Crown density 392 >T71% 84.7
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2) AAA AgAY B4

zte] A FH AR (n=392)9] EdAES} FHWMSFE MaxEnt o] 483}
At MaxEnt 2389 AUC ko] 0.8412 A =7} =4 =49 vHFigure 7).
Fe 075 ol Ay B dF AFgEI de der Add 5 dn
(Thuiller, 2003). R &l AREE 17708 d2E HolEHA FolA 7= E=
=g TS Uedi= 29 59 wgE =2kl ATt 363% 2 M w2
7%= e YEddlew O gFo® a%VF 24%9 Vo= E HAFAY. F
AAZREEH Ag 11.7%, ¥(Northness) 6.9%, AN =(H5) 53% o= E

W tHTable 9). 2ol M Ael &S M= AAE Tl AAAQ wedo] vfdh

.

FFol &9l ool At glow, wf A=l Fastal e b o

Sensitivity vs. 1 - Specificity for species

Training data (AUC =0 860) =
Random Prediction (AUC =05) =

Sensitivity (1 - Omission Rate)
= = = S o = = = =
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1 - Specificity (Fractional Predicted Area)

Figure 7. Receiver operating characteristic(ROC) curve of MaxEnt model.
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Table 9. Percent contribution and permutation importance of 13 environmental

variables
Variable Percent contribution Permutation importance
(%) (%)
Distance road 36.3 27.3
Altitute 24 30.3
Distance urban 11.7 13.6
Aspect(Northness) 6.9 6.5
Digital Fo'rest Type Map 53 06
(Diameter)
Aspect(Eastness) 3.8 4.3
Digital Forest Type Map 35 94
(Ageclass)
Distance water 25 6.7
Digi
1gital Forest' Type Map 17 0.9
(Density)
Land cover map
(Farm) L5 23
Land cover map 14 93
(Forest)
Land cover map
1. 2.1
(Slope) 3
Land cover map 01 01

(Built)
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MaxEnt 222 logistic output &2 =&t AAA AFgAS 0 - 12 E3

de, 1 e Be ARA, 02 e AL UEdTh ANA BE wsE )

rlo

~
>,

3t7] 98l maximum training sensitivity plus specificity © <& At
logistic threshold& AF&3l Astst M 2AA (1) AdstA] g2 A2 (0) #s
UYEW = Binary map = A3t (Figure 8). Binary map < A1 #] &34
2o A AlE%E maximum training sensitivity plus specificity oA =&%

logistic threshold ©]4Fel x| wk #Zzf4 A2 2 %Fd %™, Training data ©l

e =d 9 vEd A= (Specificity) AFE AbEste], A2A 2x5 A#
Aoz g 5 v =Ed #He 2y de] £ A9 dTom A4

A A WAL ArEabd 23.06 k& e THFigure 9).

leo habitat
suitability
. 1

B o

Figure 8. Predicted potential geographic distributions for leopard cat.
MaxEnt produces a continuous prediction with values ranging from 0 to 1.

Value ‘1" indicated high probability of habitat use.
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leo habitat
threshold = 0.59
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Km

Figure 9. Only areas above the logistic threshold derived from the
maximum training sensitivity plus specificity of leopard cats are potential

habitats.
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Jangsu—-Gun

Hamyang—Gun

e : 5
: \M gt Legend
® . Camera trap
7 baekdudagan hotspot

baekdudagan buffer area

C'fE
o B 4
> Namwon-Si
=T
.

s ww ) Kilometers
0 2 4 8

Figure 10. Location of camera trap in Baekdudagan
conservation area. The black circles was indicating of Camera

trap area.
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Table 10. Summary of camera No., survey duration, elevations of sites, forest

types, photographed number of taxon in Baekdudaegan (Yuk-sib-ryeong to
Deok—chi), conducted from June 2015-May 2016

Forest type

No. of Detection

Duration Elevation . .
0 (Ridgeline
(day) (m) .
assorting) Total Animal Human Bird
Mixed forest
CT1 126 557 . 926 72 835 19
(Main-ridge)
Mixed forest
CT2 193 381 ) 297 207 3 7
(Sub-ridge)
Broadleaved forest
CT3 126 828 . 108 60 9 39
(Sub-ridge)
Coniferous forest
CT4 125 561 . 473 80 390 3
(Sub-ridge)
Mixed forest
CT5 186 602 o 983 151 708 124
(Main-ridge)
Mixed forest
CT6 125 662 o 507 104 403 0
(Main-ridge)
Mixed forest
CT7 96 828 . 564 65 464 35
(Main-ridge)
Broadleaved forest
CT8 180 653 . 265 146 100 19
(Main-ridge)
Mixed forest
CT9 194 1035 ) 12 7 1 4
(Sub-ridge)
Mixed forest
CT10 324 892 ) 422 224 0 198
(Sub-ridge)
Mixed forest
CT11 68 856 . 56 18 31 7
(Main-ridge)
Mixed forest
CTi12 192 780 . 488 82 304 102
(Main-ridge)
Total 5,101 1,216 3,248 637
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MR REAY F B EA TIHEAE-HA)IA CT (Camera Trap)E &
% 7787679 Abale]l HYHom, Y ol

7bs 3k APRS 51014
S FEoAY olF EIHF 1216%, =7 6374, Q17 HT 3248 0] FFH Q)
7}

ﬁ
of
0%
=
>
dot
r o
i,
=]
Ho

o FH3 15 (0] Muridae spp.)l. 2 73t C

& X=X (Erinaceus amurensis),

F BE+L EFEE FErinaceomorpha 1% 1L
Carnivora 5% 2H(Prionailurus bengalensis), U 2] (Nyctereutes
procyonoides), B¥|(Martes flavigula), S.2v(Meles leucurus), = A|H]
(Mustela sibirica), Artiodactyla 3& W= X (Sus scrofa), = (Capreolus
pyvgargus), aL2Y(Hydropotes inermis), Lagomorpha 1% ™ E7|(Lepus
coreanus), Rodentia 2Fthh3(Tamias sibiricus), 374 X(Sciurus vulgaris)<}
v golEl Murids. spp & 72389 TtHTable 11). #&E XE IHHF /4 =
oA 7 =2 EANIEE HO XFFE YR 24271(19.9%)S 2A 63 L
H, 7 SATeE YEyt O ogo® Yate] 1667 (13.7%), AR 1587
(13.0%), == =] 13971(11.4%), =F 126%1(10.4%) o= YETHTable 11).
A9 & dATAel T Chung 5 Camera

-

el Al Camera trap & ©]-&g
trap 22 Aol Frolejole] BFehel, EHFO e FEsHArHChung et dl,
2014). 1 A% A%EA APt Fol A AW THF F9 80% ol
F@s0), 7bg gol FAW RHTOE etk Ty old AFlAE 4
ol ALTo%6R 7bE HGNETE F9kal, T e o R AFiol 35%R EAl &<
Hedrk 71E Qs ol dAelAe] ol e ¥l AFME CT ol #9
ol AlFstA ¢kgkom &9 Camera trap o] duWHA ol Aol iy Fo|
U= o = deds ArAdel SdsiA UEREHOBrien et al, 2003;
Tobler et al, 2008; Treves et al., 2010; Lee et al., 2019).

)
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Table 11. Mammals identified in camera traps and their of daytime and

nighttime frequency

Activity time

No. of Appearance Daytime Nighttime P-value
Taxon

photo taken (%) photo rate photo rate  (Mann-Wh
(%) (%) itney)
Order Erinaceomorpha
Erinaceus amurensis 18 15 0 (0.00) 18 (100.00) -
Order Carnivora
Prionailurus bengalensis 47 3.9 11 (23.40) 36 (76.60) P>0.05
Nyctereutes procyonoides 166 13.7 5 (3.01) 161 (96.99) P>0.05
Martes flavigula 90 74 70 (77.78) 20 (22.22) P>0.05
Meles leucurus 91 75 9 (9.89) 82 (90.11) P>0.05
Mustela sibirica 32 2.6 19 (59.38) 13 (40.63) P>0.05
Order Artiodactyla
Sus scrofa 139 114 56 (40.29) 83 (59.71) P>0.05
Capreolus pygargus 126 10.4 37 (29.37) 89 (70.63) P>0.05
Hydropotes inermis 242 19.9 84 (34.71) 158 (65.29) P>0.05
Order Lagomorpha
Lepus coreanus 29 2.4 1 (3.45) 28 (96.55) P>0.05
Order Rodentia
Tamias sibiricus 6 05 5 (83.33) 1 (16.67) P>0.05
Sciurus vulgaris 158 13.0 142 (89.87) 16 (11.13) P<0.05
Muridae spp. 72 5.9 0 (0.00) 72 (100.00) -
Sum 1216 100.0 - -
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= 20741(933]), 1941813 = &1 glem, d=A3tdol 7 wWol Z&dt=
Aoz vepydth 7 8 AU E Tl gEFHBA], 9A]), HAERE(TA),
HH(TA], 16A]), SAB(TAN7F =& AN ER ZdsRom, offtd= 15%
A(5A), 22 BA]), W= A (184]), HEZ(204], 23A]), 2H2Al, 194]), -
(2041), =F(18A]), e (19A]), #2041, 22A)7F =& W== Zdsrt
(Figure 11-14).

- Erinaceus amurensis Prionailurus bengalensis
I F
2 2 =
2« : o
L 5] [
= |_| |_| =
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MNyctereutes procyonoides Martes flavigula
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T 2 F
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e o | T | | oo TR T | | T
0 5 10 15 20 0 5 10 15 20
Hour Hour

Figure 11. Mammals appearance frequency from CT(Erinaceus amurensis,
Prionailurus bengalensis, Nyctereutes procyonoides, Martes flavigula).
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Meles leucurus Mustela sibirica
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Figure 12. Mammals appearance frequency from CT(Meles leucurus, Mustela

sibirica, Sus scrofa, Caproelus pygargus).
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Figure 13. Mammals appearance frequency from CT(Hydropotes inermis,

Lepus coreanus, Tamias sibiricus, Sciurus vulgaris).
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Muridae spp.
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Figure 14. Mammals appearance frequency from CT(Muridae).
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Figure 15. Mammals appearance rate to daytime and nighttime.
2) A7t HZo] XHFOA "A= 9 £4
HA o]% X/79 AEAE T 2943 ##ZHNL, 2477 A=dsH7] Aol
2besl Q17te] = HA 1WA Ho 797X #EEHAY. 28y HA 9 5
of ufg} ofAFES AEFAA e 2 JFo] gl Aoz YERITHr=-0.032,

P>0.05). HAZF 7F8 RIASHAl YElv= AR 1041, 13212 ZH2F 40778 <] 4le)
S s en, 7 HEEE AldE 10838 1641714 22559 9] St
o] MIEI7t TAHE APt th HA o] F oflsE AEdAVNEE gy 723,
U7 653], AR 453], @] 243], =F 173], 3T 153, wlH ] 153]9] o=
UERSTH(Table 12). HA o] 5 ofAEE ] it AZAAITHS 16:34 + 22:25 t=2
A AA wEA A 006 )FEEH PE e AEFI =F(271:39
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of whelr = 2ol 7t A A THKruskal wallis test, x*=23.064, P<0.05).

Table 12. The reappearance number and time for mammals after human acess

Taxon No of the Mean(t) Str—:mc.lard Rank .
photo taken Deviation(t)  (Kruskal-Wallis)

Erinaceus amurensis 3 17:09 18:34 155.83
Prionailurus bengalensis 15 07:05 08:38 90.13
Nyctereutes procyonoides 65 17:54 18:05 159.63
Martes flavigula 34 14:21 18:34 128.29
Meles leucurus 6 11:56 04:05 160.00
Mustela sibirica 9 18:40 14:40 170.39
Sus scraofa 15 20:40 22:07 168.17
Caproelus pygargus 17 30:30 63:54 167.06
Hydropotes inermis 72 17:01 17:49 156.45
Lepus coreanus 5 18:30 17:18 160.00
Tamias sibiricus 1 21:35 - 229.00
Sciurus vulgaris 45 10:40 11:43 116.62
Muridae spp. 7 24:41 18:37 201.43

(e}
p 8

HA o] At gbol] whe} ofAlls2o] A& Wsts A49Ey F3 HA W
H 5o ofEE AEFAWEE 20132 gy (51), UT-d (44), HAR(29),
HHl (25), #t(De] wo® Fdat oft HA 7) aiQldl §-9f opee A=
AWlEE 9332 ey (21), Y-l (21), AAE06), 91](9), WA (R) To=
Zd3tHtH(Table 13). +3F HA ¥ &35 Fo] ofAT &9 AME=PA L 17:32
+ 24:37 t= oFZF HA 9] 12 ¥ ofdE & AEAAIZS] 14:27 + 16:38 tol
el t] 71 Ao 2 eyt (Mann-Whitney U test, Z=-1.033, P>0.05). o] gt

-ﬁ‘%‘
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1
1809 t, oFa/do] 1827 + 284

A3t oAl mls| HA o 7Md 9&dFe w4 ¥e Aoz 0% A th(Kruskal

Table 13. Number of times of mammals reappearing frequency after only

daytime human acess or including nighttime human access

Taxon Only daytime Including nighttime
frequency frequency

Erinaceus amurensis 2 1
Prionailurus bengalensis 11 4
Nyctereutes procyonoides 44 21
Martes flavigula 25 9
Meles leucurus 5} 1
Mustela sibirica 7 2
Sus scrofa 7 8
Capreolus pygargus 10 7
Hydropotes inermis 51 21
Lepus coreanus 3 2
Tamias sibiricus 1 -
Sciurus vulgaris 29 16
Muridae spp. 6 1
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1. A&
S ERF TR Fe AP avdoln EAARA FVE YA Fa

s AAE AXs o, syl e AWl A $4EE (Umbrella species) 22
AES Tt vk "HET] FAAE 2 HYS AR A g
AR8E FrtstAY FAsted SARER o] & vk oYl ol f 2 EFF
= AEAY A G RS Fus= AV Hy|E &, AR b
st B AF 2 Frbel o] A HEF(indicator species) -2 0] &5 31 A THKim
et al., 2012).
T AABA2ALE FAl A= S
& ez 1986l A1k A=AAHE 2ALE Al ow, dA= Abak Ao
AANA FPets T3t
'86-"900l 3 E A1}

4
ML
o
2
=2
2
:
N
S
>
us
)
T
=2
e}
rok
1S
4
rE
o
N
N
39
:L X

o2t
ol
§8
o}
J
o
Q1
=2
_1
o,
i)
2
[\]
N
r
Al
>
o,
BN
S
=
=
2
rr
=
=3}
)
r o
>
aic)

2 A9e TR dEN UF FAFH REERANE FISA
06-1391 #BE ARG AFAABARANAE FeleE 125000 5o
g 2R HYsta, oF A A%

oﬁ o
2o
k
-
k=)
i)
<
o
B~
R

Az B3 & Bdy 2A4xd0M 2dFY A4S
AFE ATHKIm et al., 2013a). '14-"18°] ¥ Al43} A=2pd 87 A A= 3
2} ZAb A EE 1:25000 39 ZAS] ZALeL AE-AAdE [533% 1
SH Ao HFAVFH dnrFe] TERE MAAdFE FAEE W, AHA
2 ATE Qo R AEudHel TR AHES AASL HoA s HA A
U oA A 3ol dig BEUEES At U

et al., 2017). HE 7] ofAAE 15 22 Ael-Ade 555 243

T8
g A=F T stuelty. Ae-AARE H7Estel Slo] afo] MAsAY AHE
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22 o]gdh= A9 A% AH-AARE Tl AAH BRIHA du. A=

<!
52 AF2A A ZA 7 1:25,000 = FH 9

Al o] o AFolt
WA §Fol e A AABFRAE 09 A7 FUd FAAES 5,

=, 297 5o IUFsddA AP 2ApEHe] dow Hzo] EFEst= A
B tis] B8 - &4 (cost-effective) &= ZAFsH7] 93] Feixo] gkt
(Bunce et al., 1996, Hoffmann-Kroll et al., 2003; Stahl et al., 2011; Lee et al.,
2017). ol 3 =7FES A=s oz AdsA AeA F& wet b4 &

AA o] AEE ), QA FHe BRals Wyt AT 2o B4

oqul = AHA F+F SFAAZE "=27] vl 74 &
T AR {FE Eel diE A AdEud, AEY RUE A B
H-§-E &4 AeA 38 F3 AEDe] 32 F Utk AS7tA d=3
AFH2ALE o] &3 AT 2= AET wXEEF dig AT AEGEY 24
S e AFE o]Fojx o (Lee and Song, 2008; Kim et al., 2012; Song
and Kim, 2012; Kim et al., 2014c; Lee et al, 2015), AA A 3 EAo o3t
A= ol Foixl ut glo] vl AAS 2 v A F3 £7F 7
npA s ojof 3k A olth(Lee et al., 2017).

Hn:

o]

M

webA o] Aol A= oF 8dzite] HEAd T
A=A fdo] Ut BAS Ed THF

B A A HAsE Fo 5L vestud sk ol AFEe

EN

Aol dlolE ARE o4

A AAS ANA EFRAAS v

r9£

Aol 2AE A4 AFAADAEA F ABTRY Poke] zAEHl U
AA vhAel FastAl A8k Aolv, e YHEAAYS B4 $F Fol

282 7 de Aotk
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2. @7 B9

1) Weld F83% ALF
ol Aol AE A3 A EH LAH2006-20124) A3hE o] Sk} S

vl dse] 2RF Xl gk ARE BASATh A3 A S AR A <]
ERF 2AFE 2AF oA WA #EE RE 2fF E-d ] A A
B, &4 79, AAA @S s AR AxAAdG x2S Tl A
H EFFO HelHe F 70562707F 71 E o] dlow, ZAtopgel 71EE X
7 odlelH e AR {82 2 AR HFgEe] A da MEHes V&
d ARE V5H vk ok dATelM = AP oS AA A FH ol WM

A FEHoR YelteE 327 dolE st V2o 12H70,37170) A8 st
Atk I vgow MR FEE AYA S T VHESE 1IHEEd
H, A9, =54, oA, sl AgA, AFA, FAA, 24, U, A,

T,
B, BEX, v, 452 AEFete] 24 &8 tH(Figure 16).
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The 32

representative words were extracted from recorded habitat types in the

survey database and were classified into 15 habitat types.
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2) THF AAA 73 71<TA4A &4
EIHF AAA FEd gk 7lEEA B4 " doly FolA U
T (wwET o}, Myocastor coypus)® & 7Fdeldlony ofAstE Zlo=z ot

¥ FE(a %] Felis catus, 7| Canis familialis, 92 Capra hircus)< #2

=l

ggel A Asiseth 4 ol b Amsht AAA f¥e 28 444

79 FWN5E NSARE ABstel BRE, 444 598 F 805
S o gARE udste AAA APER B NER #AHE $52 P

Zo) j AR GH ZPu & = L2 T = X 100

. ] O & = =3 32
M2 A F-8 o) iE En g = JAAA TR T =9 Sl = 100
HAA TR iF = FAAANA N EEZ ] ZA3F

3 HYA #3 ZARH
AAA @l did EREAAAE A3 AFAABH 2= A 303] W e
2 71%8 % 308 vwoR /%H 444 f39 $2L ER AANE WES

v @EE] o $me wAGA Alslstgon, AFHow 1479 MAA
&l

TS B ek 14719 AAA §3& vAISE FE 2 B4
W k Hwr Sy #A4o®E BRI 7 A FH2H ¢ ke
vegan ¥ 714 9] cascadeKM 2] ©<=+FA]4=(simple structure index, ssi)& A}

43lo] AFE5F HH(Legendre & Legendre 2012). o 7|4 @2 A ¢+ F8 &
HE1k 7} =9 Hd Aol 7HE dxA SH2HEY 27, AA#RE
of Btk vl Sy SAHCRNEH W] A A Jhe G wske] I
tHOksanen et al., 2016).

ok A FE Abele] FAMd I AAARA &S flal k P S F

B3 o] 82 AgE =2A4E w H 22459 (east square method)
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ArE3tE Ward A4 E82H 248 AlY39 th(Murtagh and Legendre,

2014).

I, AR T3 Yol 2847 2 Fo F& FF A4S Ausy] sl
Hl Al = thakd 2 =¥ (Nonmetric Multidimensional Scaling) S AF&3FtE o
ZIME MAAE EdF @8l did v &5 E Euclidean & o83 7=
Aoz Axtstdnt. HARE UAdH =R 4ddL A delHEte A
Yz 7 e Adoew 4% e Abele] A kS wlaste Shepard thol
oaie 8 HrMd o Borcard et al, 2011). EE FAHSA B4 R R
Core Team 2016)& AF&3t91 3l vegan 7] A (Oksanen et al., 2016)E A}-&3}
ATH
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1) THF AAA #FY 7«54 £4
Aol =8 A3A A=A d AN UEd Ei7E 7E 167
39% 0] oyt E(OrdenE 2 old 4+, 115 % X 2 (Erinaceomorpha)
1%, A5 (Soricomorpha) 4§, ¥F# & (Chiroptera) 7%, 215
%A & (Artiodactyla) 7%, E7] 5 (Lagomorpha) 13, A X & (Rodentia) 12%°] 1
o ZAIEE 70562700 A5 T 1571 7191=e] AAA FHd &t AR
T 70371AA T AAAFEER Ay, Y995 18,65871(34F) = 7+
=4 Udeen, ggo2 IJGFd 155567031F), B 2A 11,27771(29%F), &
T 10,4047 (278)e] ol ar, vA 26370(198)eF =4 216701(19F), 5= 19
NAF)= 16709 F3& F 715 AL Aoz yetwn 1570 AA A2A
oA Y-8 (Nyctereutes procyonoides)s= HE A2A f-38o A gelx]
ow, BMAES AYtal FUstA FEolA AMAA o] &o] AFEHAT. et

(Hydropotes inermis), 2t (Prionailurus bengalensis), < A V] (Mustela sibirica),

o

_4

& (Carnivora) 7%

FH A (Mogera wogura), 5 =3 (Apodemus agrarius)= 5=5 A|93 14719

AAH g BE ol gdle A o® et th(Table 14).

Aol 71258 2te] AL F 413232 2AEJ O, ofFd V|EH FE

T 49 100 Eo7te oz FAFHIAT o] AT MK FHELS A
HeA oA 84%(34733)E 7IFEALH, FHA

A, JEE TP 4

B

AN

5.9(2433]), A 34%(1393]), AF+A 1.3%(543]) ¢ «o& Ueuth ol
ArellM Atd@F e L7 4 7MY =A dEhd olf F st Al3A

AZAAAAZNE BEF A0 EHF Bokol QB 1Tl o8 247}

]_
FAEgon, 125000 B9 WelA we F4o B4 Helstr] sa A7t

aFelA 2AE A A AARA GFt APl M Folsh QAW Ef
Fol BHo] ol et HABAAMY 2AWIA} BFHAL Ao B
et
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To Aame AAA] FHAA 72} T4 =3 v&s A&t 7159 A
57 303] wwkQl F& A9, gl 23F9 AAA FIE HdiE= b
A (Sus scrofa) 2,2113](38.03%), YWwF (Tamias sibiricus) 1,485%](34.30%), =l
Y7 (Lepus coreanus) 1473%](31.14%), 2} 1,3493](32.65%), 2 Aa#(Meles
leucurus) 1,2983](42.28%), =5 (Caproelus pygargus) 1,1313](41.37%), = A|H]
0853](22.55%), HH|(Martes flavigula), 3943](48.40%), il %= X|(Erinaceus
amurensis), 1633%](44.66%), 3t=thw3 (Pteromys volans) 1723](53.42%), 2+
(Nemorhaedus  caudatus) 1093] (49.55%), 3y 4 o8] F-2F (Apodemus
pennisulae) 673](33.17%), HlYEEF (Eothenomys regulus) 373%)(39.78%) %
4%l 9929 s 7 dsste Adow yewdn IgTdidas AR
(Sciurus vulgaris)?} 2,3333](43.39%) %2 7}4 A3sda, stHAdE 4
(Lutra Iutra) 1,210%](71.22%)°] 7} AE%7r =dvh. A&A oA gty
3,6813](25.35%), W78 2,0223](26.58%), FH A 1,5823](27.26%), =% 530%]
(27.32%), “W'&F (Micromys minutus) 1123](31.46%), %3 (Crocidura lasiura)
563](24.45%) & 6%F°] AZ=7F 7Fd =kow, FAACAAME A F(Rattus
norvegicus) 7173](50.82%)<} A F (Mus musculus) 983](39.84%) = A3 =7}

T AR Fe 2dFolgds AEs etk (Figure 17). 18t & T2 7,
S, A, A T FX9F 19l v AEAY BE pEAY #E
et o ® delA 9lom(Zhang, 2000), A5 AHHA A vl HdEste] &
o] A& A9E MIdH(Song and Kim, 2012). o]¥ <dTollA netyE &3

5399% 2 %A etk thE A4 3o SAne m2dAe 39 &
dFon, FEe S Fertl 49 FAFoR, AAL FAANA 49

Z3For FoyQon, FHoAME IFH(Rhinolophus ferrumequinum)’}t



AEdF oz A Atk (Figure 17). BE97] oA EQ] FE2 B3 £&
ol &st= WFAETER FE oFE Holdow o]fsta A, sftAdS F
8 AAA ol getr® st I bt A FEFoR FEHATMin et
oA FoletA FAuZE =R HYS 2dFor &
B x2AE Hiolgol A 222 7] Fo] SAHZE M =71 W
2 g ¥ A Min and Han(2010), Choi and Park(2006b)e] =] =

=4 AT AdelM e et AR 2ed RV 24 JvEste
g, ol dolMes FAH vgoz yaesh vdFe] 224 Hleo] £k
th el e AFANeNE S48 N sEES 22 H&o] tE
of wlel A Yeh(Ford and Fahrig, 2007), ©]¥ 9] Ayels= A A s)x
=l AEAT W= s TUAYd AAAR ol &st=
Roz dHA AvtH(Yoon et al, 2004). T=AAANA HAS =Tz YEG
A= =ANFEFAAGY Q7 -9 WioA F= dAaHy, dd A3 =
A TolA et AgsA wWiEed Aol AEE T (Yoon et

al., 2004; Kim et al., 2013b).
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Figure 17. Frequency ratio of top three abundant species in each mammal
habitat type.
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2) AN #8 2AEA

AMAA el g FHEALe HE B 15719 AAA K3 FelA 303
gk 7155l SES AYsta k Hir F g 4o Iy AT M A
2NEE Ao 13/W74A k Bt
AS 1179 +RHoE vir 2ol A

ST E2A T (ssi) 7 7HE =3 T (ssi=0.07) (Figure 18). olw] A F+H 3 <
2

T FH 2 5 e kE 7] A8

Y
b
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o
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Ho
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Figure 18. k-means cascade plot presenting the group belonging to each

Jjonissay
puno.b g

habitat type for each partition. The simple structure index (ssi) was highest
in the partitioning of 11 groups. In this case, the conifer forests and the
broad-leaved forests, the coast and the stream, and the bare ground and the

farm were combined into the same habitat types.
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Figure 19. Similarity and hierarchy among mammal habitat types using ward

hierarchical clustering analysis.
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A Ak A A A FAMY el YA 2 MAA {8 719
To] FE59 ¢ A
4= EAISHATE Shepard diagram w41 23] A4S G1d A, R*gLo]
Lol ZAbste] BiARY thakd AR 24 Adrt Adg Aow AdEr
(Figure 20). &4 A3}, XfFoAl 7H4 2 A AAA] FEA FAAQ 44
At 154 7 Fol 7HF Bel &
TN BA vEhg FAA FEAAA AFHolgt ddd =
(Figure 21). TAX 9] Fdo =2 vk, A7F, FAA], AMZ Fo] x3EJon,
%=

F8 AHAE FAAG 3§

do
Ll
=
g
ﬂOﬂl
&
=
>

>,
XN,
o
oft
2
>
kv
o
O
rlr
of\
lo
)
%
oX,
_\}_1,
re
s

SIRRE
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