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Abstract : In this study, we predicted species distributions in Mt. Inwang and Mt. An as preceding
research to build ecological corridor by considering connectivity of habitats which have been
fragmented in the city. We analyzed species distributions by using Maxent (Maximum Entropy
Approach) model with species presence. We used 23 points of mammals and 15 points of Titmouse
(Parus major, P. palustris, P. varius) as target species from appearance points of species examined.
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We build 4 geography factors, 4 vegetation factors, and 2 distance factors as model variables In case

of mammals, factors that affected species distribution model was Digital Elevation Model(DEM,
34%) followed by Distance from edge forest to interior (24.8%) and Species of tree (10%). On the
other hand, in case of Parus species, factors that affected species distribution model were DEM
(39.6%) followed by distance from road (35.4%) and Density-class (8.2%). Therefore, birds and

mammals prefer interior of mountain, and this area needs to be protected.

Keywords : Habitat Fragmentation, Species Distribution, Mammals, Parus species, Target species
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A 7E Eol 5L, 23koA Aot AEE
O] A A o] wfH3b7E R Ak, A4 o] 2hHs}
= AAA 9 WAl Al Btk ol et eS|
o5 Wil APA[A T wufet Ao S &
7713 & TFA T T AR 2715 ARl
tH(Wilcove et al. 1986).

AES Aste 7H A%l a4g A, o

HEZ f50f 7P 1F A<l g 2lo]thMinistry

Environment 2002). opJEE9] o]l 52 =t

45 A0 AaBems 2o L obaEEs

= ]HHSV] 913k Ao}, 7|29 BHlE=E o
7

4
S ZQA] JFHTHKim 2005; Lee & Lee 2006).

TZlo] go| WA¥sh= A 1s #A18ke] A
3328 Yl s yise g

o AR, A ER 20
A o] o] AYef 4] ‘é—% E'} J5HA] ERE A o
o|th(Forman 1995; Fleury & Brown 1997; Jeong
2011), :Lei‘jﬁ e gze =0l o8 4 =

2012).
=)A= 19709t thefst A4 71

% BXZ g (GAM, MARS 5)o] AEF A4A|
Bz gfobd 9)5f(Lee & Song 2008) 7HEE] glom,

ZLoll= Maxent(Maximum Entrophy Approach)
2 wo] 22 ARRE AL @)tk (Franklin, 2009), =+
We g £ 29, MEEe EAR) RED
Aol A, 2@ ETE 0]-§8H= Maxent ZF o] ¢
=0 WHAFEE HolZ1 9Jh(Elith et al, 2006;
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eo et al, 2008; Kim et al, 2012), U] A=+
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9] o]%5-& uetslo] AEER A S AA3E Ao] )
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Kim 2010; Kim et al, 2012; Song 2015).
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Figure 1. Study area of Mt. An and Mt. InWang presented in shade areas(left) and map of South Korea.
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@ Mclereules procyonoides © Apodernus agrarius
® Musiela sibinca
@ Sciwrus vulgaris

B Tarmas sibiricus
A Mogera wogura

sibirica), A (Sciurus vulgaris), 5%
agrarius) 5%2°] EHOl1%|Qlal, ¢rAke FrR], HA
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Figure 2. The distribution data of Mammals and Parus Birds in Mt. Inwang and Mt. An
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(Kim & Kwon 2000; Cho et al, 2015). Z&2}=29}
HISEARE ARESHH o Aesl oS0l 7153814
T oA = HEd ZEE 97] oyt o]H o]
2 Maxent= 5 BEF £ Ao Adsict
(Jung et al. 2016).

& AFoAE 9 %‘?ﬂ"éi‘ﬂ% l 8-3to] A4
A o&S & o) 83 Maxent 23S ] L3tk
(Phillips et al, 2006; Elith et al, 2006; Lee & Kim
2010), TEHPEE Y AR} Ea‘tﬂf,\—iL
o A o] BAMeE 27t sk Brklee &
Kim 2010), 232 A= H49] Y 7|oj&,
ROC(Receiver Operating Characteristic) ZL2]| 3L,
o) WA, £ 232 FEAE o8 YEdtt
(Kwon et al, 2012). g9 Ay A=2 ROC &+
A19] AUC(Area Under the Curve) = 3 & =
3L, AUCEEE 0.5~1 Afo] 9] gholt}, o] Al
A HZEE 53] WAHZ(Cross Validation)2 =3
AAIBETE ' Atoll A= 3.3.3eH %19 Maxent
softwares ARSI

Maxent g 2] HEF 444 &HE- ZAA}
"7F 24 TR o o]ofof foulgt AntE =&3t
CHElith et al, 2006; Kwon et al. 2012; Shin 2013).
SHARE LT 6F(FUA, dte], SAM], AR,
o, SEF)2 FEARTL Hol 4zt £45)
o9, BF F4Y L{FFE AAA] HHo] Frh=
TEA FEste] & glo] & 23709 EEARE
AREBEITH(Figure 4), 2572 7ol Abd oA &

3] W= qAF2 B (Parus major), 419HAY
(P. palustris), 3=90|(P. varius)® & 157] &4
pARSEes Xq—g-ﬁl-‘ﬁi}(Figure 2) m—/\H _/,\,]Hl—/\H el
OIL A& & F718 & FeE Ao &= 9&

& Holu glom® g Zg—oi Fol KA2& 1t
%}fﬁu}uablonskl & Lee 2002), thAF &1 thzt
F, |te], e, dhals Y EY R 5 ¢
5& E3xF Ao gt A-L(Choi et al. 2008)0l|4]
of sirEaL, AN, FEA, FHR, &9

l% 2ol sigEo] & A Lol Qlsatat ¢

AR AR EQ| T 28 93 £ BE AT ke

R oul7} Qlrt,

3) BgAS
7120) HAX) T A7 9 AT PR 2l
]

o]ﬂ
1111

o] i St AAs}7] il o] Hi
S PHARI GONE o Bl WAE  SAZREe ) 97} AR olge] 3
ek E3, BEFe 29 S AR AR AER = MAE ALE YEy 1o EE Maxent 2g 9
z 29 nge] 48 4 glof At SYUS A7, 44, A2 PR BRsle] AR
Table 1. Spatial factors related to inhabitation of target species
Classification | Variable Description Data Type Source
DEM Digital Elevation Model Continuous
Slope Gradient Continuous .Dlgltal tOpOgI‘aPth map
Topography - - - (National Geographic Information
Hillshade A shaded relief raster Continuous Institute) (2011)
Aspect A topographic slope faces(compass direction) | Continuous
Age Age-class from forest map Categorical
. Diameter Diameter-class from forest map Categorical Forest map
Vegetation - - - . .
Density Density-class from forest map Categorical | (Korea Forest Service) (2009~°14)
Group Species of tree Categorical
Distance Forest Edge Distance from edge forest to interior Continuous Land cover map
Road Distance from Road Continuous | (Ministry of Environment) (2014)
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2 Aol 2
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Table 2. Contribution of 10 variables and Area Under the
Curve(AUC) of Maxent model of mammals

Species Variable | Contribution(%) | AUC[0-1]
DEM 34.0
Forest Edge 24.8
Group 10.0
Diameter 6.4
Aspect 5.6

Mammals | Hillshade 5.5 0.817

Road 54
Density 5.1
Slope 2.9
Age 04
Total 100

0 325650 1300 1950
T — e

Figure 3. Predicted potential geographic distributions for
mammals. Maxent produces a continuous
prediction with values ranging from 0 to 1.
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o= Ag el lL"l(ﬁfﬁ)fﬁl o2 AR A Ao gt
Az met E2 o] f77F A4 Eaof daFs niE
o 4= et B Abgloll A &3] A E = Aol
Ak A o] At 7p HhAYROf A4 Ao G 1|
A& A& Maxent 2.8 Auke} = 2}olof oJgl 7]
2B} AR o] ®AA]7]of GRS W] Rtk A
HAL(Kim & Oh 2013)2 E3f] &olg 4= gl

Maxent 23] up2 2| 159] A3} =i o
& o} o} Zr}(Figure 4), AP A ¢l oAt} olo}
AR YR UFE A AgHE O] 4| UrEfu= Tofl 7F
7tk B8] Z8F Wl vy R AL otz ow
ZaE P A0R o B3 AAgHEo] FolA]

°‘E} l a} H 7HArEA ool AAlshe F

Table 3. Contribution of 10 variables and Area Under the
Curve(AUC) of Maxent model of Birds

Species Variable | Contribution(%) | AUC[0-1]
DEM 39.6
Road 354
Density 82
Group 7.5
Age 5.5

Birds Slope 24 0.886

Diameter 0.8
Aspect 0.5
Hillshade 0.1
Forest Edge 0.14
Total 100

0 325650 1300 1950
T — e

Figure 4. Predicted potential geographic distributions for
Birds. Maxent produces a continuous prediction
with values ranging from 0 to 1. Value ‘1’
indicated high probability of habitat use.
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