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ABSTRACT

The habitat preference of roe deers(Capreolus pygargus) in Jeju island, South Korea
was analyzed by using their occurrence probability in MaxEnt model in this study. Totally

490 surveying data were gathered and 15 environmental variables were chosen for the
model in which 6 variables out of 15 ones were filtered and finally removed because of

there being higher correlation(over 0.7 in correlation coefficient).

According to the

modeling, roe deers were known to prefer the area ranging from 200 to 700 meter and
over 1,500 meter in sea level, where there were not many dominant tree and/or

dominant vegetation with low density so that understory vegetation can grow well with
plentiful sunlight and can be used as a food of herbivore like roe deers. Otherwise, the
region ranging from 700 to 1,500 meter was mostly covered with high density
vegetation which cut off sunlight trying to penetrate through the dominant vegetation. It
can cause a lower density of vegetation on surface, which can not attract to roe deers.

KEYWORDS : MaxEnt Maching Learning Modeling, Presence-Only Data, ROC, AUC
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2007). & A7) Rl AT AAsk=
2= Aol =F (Capreolus pygargus) 2]
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TABLE 1. The occurrence data of roe deers surveyed in Jeju island

Year Method Points

The 3rd nationwide natural environment survey

2006~2010

Faeces, footprint etc. 236

A study on ecological characteristics of Roe deer
(Capreolus pygargus tianschanicus) in Jeju island, Korea

Argos animal tracking system, 134

2 ' ;
000 radio telemetry technique

Regular surveying done by the Hallasan National Park Service

- Faeces, footprint etc. 120

Total

490
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FIGURE 1. The occurrence data of roe deers surveyed in Jeju island

o 255 (Temp (1), Temp (4))i= Lands
at8 el 20143 1¥3 4¥€9] thermal
band®] #t& AHE-SF3ITE

ARE 157 ERigE olWig ARMAE
B8l AEAGTE 0.7 o4l WFE 5 Max
EntellAe] 71oi%=rt w2 6719 WTE AlASH
A3 (Gormley et al, 2011), 1

SRR, 4492 A8 A5(NDVI (4)), 4
20 L% (Temp @), & W22 Agl(d_forest
(in), <= S22 Al (d_forest (out)), &
o Z2HE A (doreum), I+ (yung) 5 9
N ME7E AAYEO o]5E MaxEnts 83
T TERY Ao AYHSE ARSIt

[. Temp (4)

k. Temp (1)

m. NDVI (1)

n. NDVI

FIGURE 2. Environmental variables recommended for environmental variables
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TABLE 2. Summery of environmental layers
Name Source Description Resolution Unit Type Apply
1 Elevation Digital map Digital elevation model 10 m continuous O
2 Aspect Digital map Aspect (0° ~360° ) 10 ° (degree)  continuous O
. . Hillshade : .
. . t
3 Hillshade Digital map (azimuth180, altitudeds) 10 (0~255) continuous O
4 Slope Digital map Slope (0° ~90° ) 10 ° (degree)  continuous
5 d_agri Land covering map  Distance from agricultural area 10 m continuous
6 d_stream Digital map Distance from stream 10 m continuous
7 d_forest (in) Stock map Distance from fp rest 10 m continuous O
boundary (inside)
8 d_forest (out) Stock map Distance from fgrest boundary 10 m continuous O
(outside)
Normalized Difference !
. . — t
9 NDVI (1) landsat 8 Vegetation Index in January 3010 (1~1) continuous
110  NDVI (4) landsat 8 Normalized D|ffelrencelVegetat|on 3010 ' continuous O
Index in April (=1~1)
11 Temp (1) landsat 8 Thgrmal band OT Landsat -8 3010 16bit continuous
image taken in January
12 Temp (4) landsat 8 Therlmal band of lLandslat—B 30—10 16bit continuous @)
image taken in April
13 d_road Digital map Distance from road 10 m continuous
14 d_oreum Stock map Distance from oreum 10 m continuous O
Age—class L .
15 Yung Stock map in digital forest type map 10 (1~6) categorical O
3. ¥2eY

1) MaxEnt =¥

FIAWTE R A X BYS A
A B (GLM, GAM, Mars), 2
(Decision Tree, Ensemble, ANN, GARP,
MaxEnt), &7 % F7ll &% 2 (GARO,
HSD s°] th(Franklin, 2009).

MaxEnt= 7|AIt52 RS 5 sht= FHoj<l
EZ3] (Maximum entropy) ©|&% 7|Hto2 F
9] BXE =3 (Gormley et al, 2011).
HAJEZ ] /M3 FHAAE7 Hujd w2
ZFo] B = ZHsl= wAlo|th(Phillips et al.,
2004). ZAPLE o]Fojzl AR Fof| diaEire=
=49 vEd HuxE 48 & ANL oiF
0 FolMe viEd Fawe] Aol §olahA
Wtk (Phillips et al, 2006). ©] wie] Edz}
XHRS o] g5l B3V 73 MaxEntS
AHe-aHA 5910 (Phillips et al, 2004), ¢12]

At E FasERE 283 Ry
MaxEnt B39 =

(Seo et al., 2008; Song and Kim, 2012). &=
3 )AERA B8O GolE

H 1 -0t

=
=
W Aol et BYs
1

o] d¥5 TE3h=t §:‘Jr (Song and Ki
m, 2012), A& o AZnlo 2w Qo] 7Fs

st AR 7}{‘;}(Ph11hps et al., 2004). Max
Entv A4 B3 ofHAq 72} He] 7)o
5 55 Eoto] Wl gk SAIAQL @Ao]
7Fs3H(Song and Kim, 2012).

2 AFelMeE 9 et 490709
¥ A KRS MaxEnt 3.3.3k Z2I13¥S &3}
of EAskelth EEEE gkl EdARL
5% FHUOIEIR, 25%% HASHOIEZ A
&3to] 1003] RHEgsiith REAs wpHo R

‘subsample’ & AEsIglon, HdedE RS
BZ AEZ} H7F(evaluation, BT o &

g YA Adsc. Ave FUFAe
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logistic outputs AE3}glon Az} glo] £
ZdgE dist 74 & dEhdo] tE 4
of wl&l] afjade] golst o] Stk (Phillips
and Dudik, 2008). %3¢ A7+= ROC (Rec—
eiver Operating Characteristic) #4& %3
AUC(Area Under the Curve) gto.2 315319
. ROCHEAS B39 Fadlsds Hrlsh=t
gy] AFHEET (Mas et al, 2013).

2) By sy

ARk o® ROC #42 B39 +3858=
7hh=dl de] ARSE" (Mas et al, 2013),
5] o)A AFAH (medical decision making)
of| Al ARE-E QAT FHtofli= Z]AIER e Hlo]
E] vjo]d(data mining) Aol%E 1 AREHIE
7} F7bela ok (Fawcett, 2006). ¥ 7t
A& MaxEntell 93l 758 FEx 239 &
A oF FEo] AR Fo| Fdy dvht ¢
Ash=Ag AFst7] 91@l ROC curvel] AUC
e ARSRITE AUCTE #2912 Aelsd 237
Hol FA92 e v FdxAEct =4 3
7k &8 23k, MaxEnt R8AHH &9
FETES o] 83t Aol A b EdFRE
tfalsl] o] deld wdskAl FEE A
H oA} ¥] &3 A= (pseudo—absence data)
£ o]l AUCHS 54T 4 th(Phillips
and Dudik, 2008). AUC 2 0.5~1.0A}0]2]
e 7T 1ol TWlerE By AWyl =

Flob o

tY(Fawcett, 2006). ®F 0.80]%¢2] @& 712
o B3 HFgo] ity ddskEd
(Park et al, 2014, AJL), ¥ #2¢ AUC
w2 081622 B APyt Adsita
43k 4= gt

w3y oa

1. H=0| J|0{=

2ol Hao] A¥s FFsh=d Qlo] 7+ W
71 drnbEe VAR E THREAE ks
H|& 7]9I%(percent contribution) (Songer, 2
012) & &8sl 979 ulF & 1% 7}
68%=E 7H & 7IEE Kol s FERlst
R, eFowFHe A | ‘& UFE A
2 7F HE ollon, AL ‘i o] 7)o
E7F 9HA F7bE ST A3 S e %= (Permuta—
tion importance)¥ ‘1% 7} 71.7%=A 7}
= s 7HleE, ol AR W Al
71 A AUCE] gkl 7H8 B 93 7+ A
o= AT = glom, oAl el ‘1% WS
= H& 7|oEe) Ao ® WHelA 7MY T
st W FRIFITHE 3).

g M5l FoAded thEk Aol HAE
(Jackknife test) & &3l ¥72] Aozl o=
=S FJ71E = vk (Yost et al, 2008). A1}
o] HAEE ZF Wge] dlsA 1 Wenks
AREEIA WhE B olA ] &7 (ShekA who))

TABLE 3. Percent contribution and permutation importance for each variable in MaxEnt

model
Variables Percent contribution Permutation importance
Elevation 68 (1) 7.7 (1)
d_oreum 9.7 (2) 6 (3)
d_forest (in) 7.6 (3) 9 (2
Temp (4) 4.2 (4) 3.2 (5)
d_forest (out) 2.5 (5) 2.1 (7)
Aspect 2.3 (6) 3.3 (4)
Hillshade 2.1 (7) 0.8 (9)
NDVI (4) 1.9 (8) 2.8 (6)
Yung 1.7 (9) 1.2 (8)

() :rank
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Jackknife of regularized training gain for roedeer

Temp (4)
NDVI (4)
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d_forest (in)
d_forest (out)
d_oreum

elevation

Environmental VYariable

hililshade
yung

1 Withoutvariable ®
| With only variable ®
With all variables ®

0.00 0.05 0.10 0.15 0.20 0.25 0.30 0.35 0.40 0.45 0.50 0.55 0.60 0.65 0.70 0.75 0.80
regularized training gain

FIGURE 3. Regularized training gain in Jackknife test
for investigating the importance of each variable
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Response of roedeer to elevation
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a. elevation
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-1000 0 1000 2000 3000 4000 5000 6000 7000
d_oreum

b. d_oreum

Response of roedeer to d_forest in

-4000 -3500 -3000 -2500 -2000 1500 1000  -500 0 500

c. d_forest (in)

FIGURE 4. Response curves for variables in MaxEnt model: a. elevation,
b. distance from oreum, c. distance from forest boundary (inside)
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FIGURE 5. Prediction map on the occurrence of roe deers in Jeju island

TABLE 4. Distribution of occurrence probability for roe deers depending on altitudinal property

50~60% 60~70% 70~80% 80~90% 90~100%
0~100m 0.0 0.0 0.0 0.0 0.0
100~200m 02 00 00 0.0 0.0
200~300m 7 : - 0.0 0.0
300~400m 0.0 0.0
400~500m 1.5 0.0
500~600m . : 46 0.0
600~700m T B o o B i i N e 22 0.0
700~800m 1.1 1. 3.9 0.6 0.0
800~900m 0.7 0.6 0.7 0.1 0.0
900~1,000m 0.9 0.7 0.4 0.0 0.0
1,000~1,100m 0.8 0.7 1.1 0.2 0.0
1,100~1,200m 0.7 0.9 1.6 0.3 0.0
1,200~1,300m 0.9 0.9 1.8 1.7 0.0
1,300~1,400m 0.9 1.6 43 2.5 0.0
1,400~1,500m 0.9 1.7 5.4 . 2.9 0.0
1,500~1,600m 0.7 20 8.4 : ;
1,600~1,700m 0.4 0.8 53
1,700~1,800m 0.1 0.3 16
1,800~1,900m 0.0 0.2 06
1,900~2,000m 0.0 0.0 0.0 2B R
Total (%) 100 100 100 100 100

TABLE 5. Distribution of age—class for dominant trees depending on altitudinal property

Age—class (tree age)

0 1 2 3 4 5 6 Total (%)
0~200m 0.7 16 39 5.0 11 0.2 100
200~700m % 3.0 7.3 14.2 115 100 20 100

700~1,500m 1.9 0.8 0.2 5.1 1.0 598 2ta - 100

1,500~2,000m 852 10.7 1.2 10.1 15.3 12.8 14.7 100

Elevation
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TABLE 6. Distribution of crown density depending on altitudinal property

Elevation Crown density
0 Coarse Intermediate Dense Total
0~200m 88.2 ! 1.6 5.1 5.1 100
200~700m | 55.0 ,,,,3 3.7 %3 260 100
700~1,500m |26 0.9 13.3 L 831 1 100
1,500~2,000m 45.8 ! 3.9 15.2 35.0 100
she sk Ag BAT FA4e Pl v BAW A AR 44 WFHOR o
At o Blo] ohd7t o=, o]2 <ls| &shdA Q17 1%03 I} =F9] o] g ool
B Rk el FAHEN SFAAE  FREE Ao FEE:
waE debh Ao Farinole s B AT AFwte) AAdsE BAe
Row sk g8l thre] AnEA e FAAMRS @
o] AT AL Sfthe HolA A
a4 =2 A= Askale, vl ARk iA}f&

ATl dist EdgE 245 fldEl 490
N EddRe} HF A9 %
Ag3l0] MaxEntE 83t Ax] 23S +
Zaigirh. 1 A7, TR 2o AR AT,

HA, AFe=Fo 4o 7P & JEFE v
A= AL AT wWiglon QB0 FNE9)
Aglel] wel, & AAIRRE Al uet &
?87}—“—/‘401] S m|x= Aoz EAYAL}

=5 IRl AR AL A4 Few A
weel Aow testor), 1 Aol 17
Hol A= gkov], mwo] et BER MSES
A= Ao ek,

FESE AlFEOA AT T AR (200
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