creative
comimons

C O M O N S
& X EAlI-HI el Xl 2.0 Gigel=
Ol OtcHe =2 E 2= FR0l 86tH AFSA
o Ol MHE=E= SN, HE, 8E, A, SH & &5 = AsLIC

XS Mok ELICH

MNETEAl Fots BHEHNE HEAIGHHOF SLICH

Higel. M5t= 0 &

o Fot=, 0l MEZ2 THOIZE0ILE B2 H, 0l HAS0 B2 0|8
£ 2ok LIEFLH O OF 8 LICEH
o HEZXNZREH EX2 oItE O 0lelet xAdE=2 HEX EsLIT

AEAH OHE oISt Aele 212 WS0ll 26t g&
71 2f(Legal Code)E OloiotI| &H

olx2 0 Ed=t

Disclaimer =1

ction

Colle


http://creativecommons.org/licenses/by-nc-nd/2.0/kr/legalcode
http://creativecommons.org/licenses/by-nc-nd/2.0/kr/

L[ S VAR 1}

GMM} Logistic regression model<

FEH AT ANA oS

PN PN 7

fapdr ok Wk

2017 % 8 /1






L[ S VAR 1}

GMM} Logistic regression model<

B AT AAA oS

fagdr ok Wk

o] = MLEMY i ow fEE

20174 8J]

HAE K

Az fr BHERRE A= AR B



el R WS SRS

S T+ A= (BD
S T # (BD
S A (BD

2017 ¢¢ 8 H

HEAARRKR K2



B 1
e 3
Ag FBY 4
L A3ads - 1
2. AFdHEA - 7
3o AT e 11
e 18
L aAdd &4 g - 18
2. MaxEnt Rd85 A3} - 30
3. GMM ZI} -~ 37
4. Logisitc regression A¥  ———-——-——--——m——oo—oo—o o 34
5. AFHAST —mmmmmmmmmmmmmm oo 39
o 52
FAEE - 64



Table

Table

Table

Table

Table

Table

Table

Table

Table

Table

<List of Table>

1. roe deer GPS data from HEF ---—----------------mmmmmmmmmmmmm oo 5
2. List of environmental variables - 10
3. Selection of the proper variables derived from 14 environmental
factors in previous study -——------------mmmmmmmmmmmmmoooooooooooo e 14
4. Selection of the proper variables derived from 23 environmental
factors in this study -----------------—--mmmmmmmmmmmm oo 14
5. Set data according to frequency -—---------------------mmoooooooooooo 17
6. Result of Percent contribution and Permutation importance
previous study --------mmmmmm 33
7. Result of Percent contribution and Permutation importance in
this study ---------------- 33
8. A bundle of variables according to a characteristic—————-—- 37
9. Percent and Accumulative eigenvalues - 40
10. Result of logistic regression -------------==-==---—-----—----—-———————- 45



Fig.
Fig.
Fig.
Fig.
Fig.
Fig.

Fig.

Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.

Fig.

10

11.

12.

13.

14.

15.

16.

17.

18.

List of Figures

. GPS tracking data from HEF - 6
. Study area - 7
Hannam experimental forest subtropical forest------------------------ 8
. MaxEnt 3.3.3k - 12
. Environmental variables of DEM and hillshade in HEF ------------ 19
Environmental variables of easpcet and slope in HEF --—----------- 19

. Environmental variables of D_agriculture and D_forest(-) in HEF

ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff 21
Environmental variables of D_road and D_stream in HEF --—------- 21

. Environmental variables of D_oreum and basin_map in HEF - 23
. Environmental variables of somildo and kung in HEF - 23
Environmental variables of yung and Imsang in HEF - 25
Environmental variables of deciduous and evergreen in HEF - 25
Environmental variables of conifer and hect_each in HEF ------- 27
Environmental variables of count_under and TM_Jan in HEF--- 27
Environmental variables of TM_Apr and Jan_NDVI in HEF - 29
Environmental variables of Apr_NDVI in HEF - 29
ROC curve in HEF - 30
Jackknife of regularized training gain-————————————-—— 34
Previous study prediction map of roe deers in HEF - 35

Fig.

19.



Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.

Fig.

20.

21.

22.

23.

24.

20.

26.

27.

28.

In this study prediction map of roe deers in HEF -~ 35
result of GGM using parameter feature -~ 37
Prediction map of roe deers in HEF - 39
result of PCA-—-"-—cooooooooo oo 41
result of GMM using PCA--—------—------mo 43
Result of AIC and BIC of logistic regression -—--------------=------- 44
result of logistic regerssion ——----------m---mmmoomoooooooooooooo 47
Filed test area - 49
Field test result - 50



I.A4 &

AT FE AF =T 1980 tiel AlfE AlF =T
3l WA 7t 5As] ket L wiAdl s AFETFE AT TR W

A AFERS AFAL] SA7F A, Hold Ay, X8 =7 7 T B

5 SET WA, SYFARATLY w0 A 7 SHvle R F74e
Ao nuEth EH olF ol skl AFEe] BYAACR T A ol

st ol WAl o] SR AEE wAZE EAssiE, Y, o
TFe 2okl A ZAE Al o, 53] Ftel ek vsjrt Ao m WAy

Aot ol AFEA AFwFe] AAEAA] ol wH, Sul Fol @Ho|
o# Aol AT, Lahat 715 AFEe] o] Holglo] FRaAA A S
Z7481907] WEoltHZolE, 2016). el EASZ A AFZHAAE Ae]50]

e AF=FZ2 20139 7204 20164 6€7HA] FallsE= XA sk 5000999}
s E3ela, w3 FalEEE 20199 69 30974 A A3 o] =7t}
ShA | AlFeFeo] X o g 2l = MAGTF AASA B of st §

AeAe o] es] Agskat SsE A wTel Ud F/hEDS By

she ggolAw, B4uAe] 5 dxkst AFET BT F i YehS Ho}
3@ w wESvlelA 28k vkel 9 ARGTE S0

T
SR AFwTot @Al 74 6009 vhel Qi Aoz FAHD g, Aol

o] o] Q= AFwmFo] s Ak oo flstel T AA 5 a
g ok shz g0l ohdl Qzkst FAT & Yt WPES = Aol LHE Aole
%

g gtk 53], AFeFe 7R " A A tiste] AEjA 2,



2
3
O,
19
off
o
O
0,
o
>,
N
=2
>,
3,
1
ol
9,
(03
o
o
)
o
O
0,
o
>,
N
o
offl
o
3,
rl
o,
e
o,

ojn] AxI=ell M= 1970 d e 9k AHd g dejdAe] dgtow YEFol w
E AAA F7kE ANt BAAY 9 B d3AE dAse 5 AAA 7
] HrtE AEE #Agd A= &8suw o (U.S. Fish and Wildlife
Service, 1980), & o= GIS(geographic information system)”]|¥ 3 YA€
AF71¥ (remote  sensing), YZAFMFA 7] ¥ (radio—tracking), 3EAERE 5
o 7l& W AFom AAA HrF #wHE AT st dEE 9l

(Schadt et al., 2002; ¥wHg&< 2014). E3], = E¥ =X3(SDM: Species

7o $E ANAE FAnd dFE F

i3

Distribution Model)& ©]-83}] =
2gs &8t AT didHQd A (HEF: Hannam Experimental
Forest)oll Al GPSF4] Ho|HE o]&etal 37H4] Ed& o]§sto] 48 &3lrt.
= sk

presence-only dataZ AFg& o] 714 de]Aolz &% AuE HojFr}
=
=

H

P

353k delHe 4% EdFE(presence-only data)TF A&

3 4# % MaxEntg &-&3sk3itt g, sy #ES S 2HE sk 7AIE
F 5 FEIEE HAFE AR £F 2 (GMM: Gaussian mixture model)
= o]&sto] BAS Ao, ALY 3FE o]fsto] FUMHoR EME
AN, o] 2RSS vEon T B wde TEaon, IAUE A

ik



1. a7

T g dats ThdgE Fobll A A AT ERAAY A2 1978
d Sokolovell oalA gt =07 A&zl Capreolus Pygargus Gray?} Capreolus
pygargus pygargus®} Capreolus pygargus tianschanicus@® %57} 1o A
Aol Aoz AHlor, 19999 Danilkinol] o]ste] Fejst, A3, il
DNA A4 5& ol&ste] ERAAE stk o] vk ofye} =7 H
=T oS ES Xt =FEY T WSkl deiA Atsr] = &k tk(rina
N. Sheremetyeva, 2008).

2004 39+= A. Coulono] ¢9Jdl4+= “Landscape connectivity influences
gene flow in a roe deer population inhabiting a fragmented landscape: an
individual-based approach” A &0 & =F9 FHAA 58 thal] A7} o] F
o] At 2008\l = Jiangell o8] T HsAIWel = dribE AR A%
o] Pgo] mFo ol JFE F= A A7E T3 2013d0l= Viadimir
A Trifonovell 23] =59 B chromosomesol| 2] ©id Aol st A5+
o] Fof it}

U A E thget A7 o] Fo e 2001 = HAL, HimEel sl

F7F dZshe debike] A Eo] e 2APE A Aol g
AR HAA o] Foizl A% =, &1 5(2013)00 o5 =F o] A

Aol W FEus)d dis A7t AN, Hem F(2013)0l o T
ZAHAS Alsd Helo gk A5 s BRE oyt A= TGl
(2006, 2008), AWF (2007), ©A(2010) Sl o8] A|Fw=Fo
2l A|2E tholjul A wElEel] #3k A7) o] Folxint M Htole &
F(2015)00 el AlF= A =T A 5 2APE @ E A

i

Ml

AS)
__):1_:‘4
¥
e

rir



LR E fFHEFe Augol v 2FoR 77t frye| EEse T ofA
Fo| EX3= FOoRE 2T EASE A AdHA ATk E AFdA
Feo MAsta Q= =F(Capreolus pygargus tianschanicus, A|T%=5)
s Y Fom AAENeH, o AF=F= pAE(Artiodactyla) Al
(Cervidae) =F<2(Capreolus)°ll £38= AlW|g|ol=F(Capreolus pygargus)®] ©}
Tow deA ot gAEd wel T EFHH AA7F tE Hom Hol i
SHAQl FEolA A7 o Bed Aer wWoln, E AFolX= Caprelous
pygargus tianschanicusetil F74e F/494(2003), 23<+(2004), HHF &
(20075 wel W stithPradeep Adhikari et al., 2016).

P 5(2008)dol ot == Folof A Y(2Alot, el EEshE A
ow A glow, e HAoA MAstal glom, AF= A HelA T B
& 7F MAse Aoz deiA k. s 200m o FAkgE Aol ARE 3
gk ARA7MA REe, 23 7k SRt A B JRAI7E SR, A el
= Holg 3o ® A =Tt AXE Wele |k kil Agstal 3l

©H0003} HeRGat AAPR007S) MW, Golit A,

MAAE Adzste] AAstal glom, W} o] AAAY, 212 Ao HHT A

s
I
o
o

t

Zolu U] A, o8 A= o= 44 Atk Erik P. Ensing 5(2014)
A =T AY A Y, o] A= At & &S T E AeR
dHAA Ak FE ARAY el AAEe A pAFE dEd =Fe
(Fruzinski and Labudzki, 1982) A21A] U] Ho|zde] Ay} <F =2 Akg] ¢
FAA T AAA A 84 Aol mep B2 AolE Helval dEA 2l

(Leopold, 1993).



Table 1. roe deer GPS data from HEF
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Fig. 1. GPS tracking data from HEF
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Table 2. List of environmental variables

variable description Unit variable Description unit
L . Age-class .
DEM Digital elevation model m Yung in digital forest type map ©~6)
- Hillshade . Forest physiognomy .
Hillshade (azimuth180, altitude45) (0~255) Imsang in digital forest type map (0~6)
. o o . Percent of Deciduous o
Aspect aspect (0°~360°) (Degree) Deciduous in digital forest type ma %
o _ap° . Percent of evergreen
Slope Slope (0°~90°%) (Degree) Evergreen in digital forest type map %
D_agri Distance from agricultural area m Conifer _ Percent of conifer %
- in digital forest type map
D_forest- Distance from. fo,rESt boundary m Hect_each trees growing each in the forest ha
(to inside)
D_road Distance from road m Count_under Number of lower vegetation in the area
D_stream Distance from stream m TM_jan_band10 Therma\ band 9f Landsat-8 * (Degree
image taken in January
D_oreum Distance from oreum m TM_apr_band10 The'rma\ band Of. Land'sat-s ° (Degree
image taken in aprill
Basin_map Water classification using DEM Jan_NDVI Normalized Difference Vegetation Index in :
January (-1~1)
. The ratio bet_ween_the projected . Normalized Difference Vegetation Index in -
somildo area of each tree in a given forest and the Apr_NDVI .
" (0~100) April (=1~1)
corresponding forest area
Kun Diameter-class .
9 in digital forest type map (0~4)
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extensions and a comprehensive evaluation” o] A2 F3PE o o]
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Fig. 4. MaxEnt 3.3.3k
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Table 3. Selection of the proper variables derived from 14

environmental factors in previous study

Hannam AUC variables included

elevation, aspect, hillshade, slope, Jan_NDV],
14 variables| 0.917 Apr_NDVI, TM_Jan, TM_Apr, d_agri, d_stream,

d_forest(-), d_road, d_oreum, yung

aspect, hillshade, slope, Jan_NDVI, Apr_NDV],
d_stream, d_forest(-), yung

8 variables 0.909

6 variables | 0.908 aspect, hillshade, slope,d_stream, d_forest(-), yung

Table 4. Selection of the proper variables derived from 23
environmental factors in this study

variable AUC variables included

dem, aspect, hillshade, slope, Jan_NDVI, Apr_NDV],
TM_Jan, TM_Apr, d_agri, d_stream, d_forest(-), d_road,
23 variables| 0.897 d_oreum, yung, kung, hect_each, imsang, conifer,
evergreen, deciduous, somildo, count_under,

basin_map

dem, d_oreum, d_forest(-), d_stream, d_agriculture,
d_road, somildo, basin_map

8 variables 0.901
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2) 712 £ 2d(GMM)

hgAlek B3 BAGMME Foldl dolee] 13 B4 P UEE @ 3
geol SEHUE 4R 2dd ot PEe M UE Fudos i
Bare] sehHE A og A1) hgAlel PR HolEe] REE

s whgoltH AN, 2012). GMME WX Rxo| wnee R A

Q7] Wit Holes £ AE A7) 9 olulx] Ao A5 AMEE}
a1 9+ Mol tH(Abhishek, 2013).

GMMe] 54& o83 A7t Be FoplA 2891 otk H¥ MRI ALK

1

2 E3A1717] Y8 GMMES AFE3 Aldlx d o™ (Huaifer et al, 2013), -
o] MRI ARl #3H& 913814 GMMo] AREH 7| % 83l thH(Zexuan et al., 2015).

mlm

ol BAE F4357] 98 GMMES AFEg AlEl= ¢l o m(Ahhishek and
Prashant, 2013), €2} d= 2 ZZAA RUEES 93 438 L~2E A
A el GMME o] 83871 %= at3lth(Ratko et al., 2013). < F=ellA=
GMMS o] &3t “&& 283 ojejE 7]7]9] 7t&e AAE ALES AFEA)
AZol& FAR ATE P om(HEA FF4, 2017), GMME] 54L& o]
3ot g Aol FAAFT dlolEH HAoE AFLE o] Fo HrH(AFA,
2017).
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%

HolE & AxPo R Folx= 7]|EE ArcGis principal componet toolS ©

dto] BEAEgT B4 A3 = Percent of EigenValues®t Accumulative of

F

EigenValues7} =2 A9 57/E A9slgla, ol& o]&3ste] F7HH o2 GMM

Aol 2833

(3) 2x2¥ 3A

22128 3] 7 (Logistic regression)™ &% maximum-entropy® 3ol A]
BHsEm 714 gsol AMeE 7%= Y (Berger et al. 1996) & =3
AHg-E 7] % gHck(Phillips et al. 2006). 22|~ 379} & APubgo]
of 0] & BX E3o wWo] &8 9= AHo]tHOsborne and Tigar,
1992; Green et al., 1994; Austin and Meyers, 1996). X 2~¥ 3]#+= A
A2 A BA R @Wol ARgH et A5d Ans WY ARE o

P 5 Qe P @ Qonl, Are] BAY Al 2 JFen F
A2E 8918 Agsglon, aRuse fFodn 43S BUL WEE ©
Axom At AAS A BE ole FANES FHUsw

Zololth =Ed VRS o] 83te] thresholdE A3, EdASE

M
FET el vehs ke w2l 233 RlEdew AAS3I tH(Table 4).
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PAZRe e mdse] A4S waels] 98 AICSh BICE ol $l9itt.

AIC9} BICi= gho] w&% mdlo] Adsittar ddstal l=dl, 5744 ¢

_16_



kT
i
i
o,

)
=
k1
)
k)
b
u
lo
il
[-4 (
9
=
:(I)%
EH
[-4 (
:(I)%
N
rr
po
o
=
El
ol
32
)

Table 5. Set data according to frequency

Data

Explanation

1

Set the number of occurrences in the cell to “presence”

more than 2 times

Set the number of occurrences in the cell to “presence”

more that 3 times

Set the number of occurrences in the cell to “presence”

more that 4 times

Set the number of occurrences in the cell to “presence”

more that 5 times

[, I I N B U B (]

Set the number of occurrences in the cell to “presence”

more that 6 times
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Legend Legend
DEM hillshade
Value Value
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a. DEM b. hillshade

Fig. 5. Environmental variables of DEM and hillshade in HEF
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Fig. 6. Environmental variables of easpcet and slope in HEF
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Fig. 7. Environmental variables of D_agriculture and D_forest(-) in HEF
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Fig. 8. Environmental variables of D_road and D_stream in HEF
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Fig. 9. Environmental variables of D_oreum and basin_map in HEF
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Fig. 10. Environmental variables of somildo and kung in HEF
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Fig. 11. Environmental variables of yung and Imsang in HEF
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Fig. 12. Environmental variables of deciduous and evergreen in HEF
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Fig. 13. Environmental variables of conifer and hect_each in HEF
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Fig. 15. Environmental variables of TM_Apr and Jan_NDVI in HEF
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2. MaxEnt 29¥ ZAx}

(1) ROC curve & AUC

ROC(Receiver Operating Characteristic) #41& 2d 43 5& Hrlo] F
2 AREEA At Mas et al, 2013). o= ZlAISFeIY dolH whold
(data mining)elX 3 8 H7HE 98 Ab&e] T7hHa A= FAlolth
(Fawcett, 2006).

AUCE 729 Adged a4 72
o, ZdAFe] FA4 B7HE FE5S Zsta A=, MaxEnt®]
ARESEA RE 7Hde] v 3 3E(pseudo-absece data)E o]
Z3tal ATh(Phillips et al. 2008). (0,007 (1,1) Atele] WA& 7k4 0.5 o]
o] s M=, AR WA o] 19 RS ZRFeH, AUCH-S 0.5~1.0 A}
olo] #& A Ha, 1o s 2y AdYy
A7tttk (Fawcett, 2006).

2 Ao A= ROC curve9} AUCHECZ mdlol A3 s Hrlslsd, W
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A= S aEsiA kst tdd 5, 2014, AQ1E). BE
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0.8& {2 @& ®ola Jt} ol AMEY WaER Agy Rdo] & Ay
= HolFal Qlvh Ernt oyl e A (Hels, 2016)¢F Hlwstr] 9]
3] percent contribution®] Zt& 7]EO 2 1 o]5t¢l HEE Aly & BAS =
A A¥e] AUC g2 0.901= uYgkt}. o] mgh A3t oS5g o] f-Fsirtal
H7tE = 0.8 W& 3b& HolFa o

=
%0,
oo

_30_



Sensitivity (1 - Omission Rate)
o 2 o o 9 o o 2
L R wn o =l o w L]

=
Fa

0.1

0.0

1.0

0.8

Sensitivity (1 - Omission Rate)
s o 5 o o o o
a2 L R wn o =l o

=]

2
=1

Average Sensitivity vs. 1 - Specificity for pre_1

0.0 0.1 02 03 0.4 0.5 0.6 0.7 0.8 08 1.0
1 - Specificity (Fractional Predicted Area)
a. AUC curve using all variable
Average Sensitivity vs. 1 - Specificity for pre_1
0.0 0.1 02 03 0.4 0.5 0.6 0.7 0.8 08 1.0

1 - Specificity (Fractional Predicted Area)
b. AUC curve using summarize variable

Fig. 17. ROC curve in HEF

_31_

Mean (AUC = 0.897) =
Mean +/- one stddey ®
Random Prediction ®
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(2) Percent contribution ¥} Permutation importance

MaxEntE  o]&3 EAo|A  percent contribution®}  permutation
importance #tol =EH =t o] ghE ol&st] WEEe F
1t Songer et al, 2012). percent contribution® 7%~ 3
TEHoted o] depisE Ve E JHAE AE AT (songer et al.,
2012), Permutation importancex W9 7|odEE UelyE tE A EEA
H=E 2o Ayovt o)&& Y, permutationS ZF SAHFY 2o 1 &
AW 9] zkol training presence®} background data®] Fte] ¥ E WHA L
= A& Hetal o] ARE Tl RIS AWUIsilE W AUCHS drb "o
wgl=AE& percentage® YERH groltHQuillfeldt er al, 2013; Flo}&,

shdAl g ”o] gigk W4e] 7]eJi= (Table 5014 218 4= v}, A<
T(Table 6.)¥} H]a&tAS wf zpo]7} Wol= W7 EAeh=], AP Aol A
2 #S H<Ql D_forest(-)9] A5 56.504 7.42 Ho]xom, D_stream?]
745 35.1014 5.602 "o FE& g Atk 1 9 & HFEY A
T T3 Aol s 7Tt vrol AtAlE As FAE = k. & ATl A=
Basin_map(57.9), D_oreum(14), DEM(10.7), somildo(3.5), D_agriculture
(0.8), D_roead(0.D)® F7td A& A 4 Sty dPAF oA AMEEHA &

>

mlo

%™ Basin_map¥ somildo®] -9 F7F4 2% percent contribution®] &
Holil 9

Permutation importance® 7-$-% Percent contribution® 7-$-¢} w}z7}X]
2 Wz itk 7S =2 S ®SW D_forset(-)9] A5 71.600A

26.4% Wolx i, D_stream® A% 25.0014 5.1% "olxtl. T3] AF-olA
1} permutation importanceE &3+ W9 7|EE AH K, Basin_map,
D_oreum, DEM, D_forest(-), D_stream, somildo, D_agriculture, D_road<]

To® 7]o=Tt A4 st
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Table 6. Result of Percent contribution and Permutation importance

previous study

Variable Percent contribution Permutation importance
d_forest(-) 56.5 71.6
d_stream 351 25.0
aspect 3.6 16
slope 27 0.8
hillshade 13 0.8
yung 0.7 0.2

Table 7. Result of Percent contribution and Permutation importance in

this study
variable Percent contribution Permutation importance
Basin_map 57.9 264
D_oreum 14 21
DEM 10.7 18.8
D_forest(-) 74 20.1
D_stream 5.6 51
somildo 35 19
D_agriculture 0.8 49
D_road 0.1 18
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(3) Jackknife test
MaxEnt ZA¥}e] gt 7|od= SA gt & v WHL2 Jackknife test’f
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Fig. 18. Jackknife of regularized training gain
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Legend

P
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Fig. 19. Previous study prediction map of roe deers in HEF
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Fig. 20. In this study prediction map of roe deers in HEF
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GMM &4 A WFE9 5Ae wetd 75 Atk 2 532 Table

Table 8. A bundle of variables according to a characteristic

Group contents description
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variable(Sv) Apr_NDVI a9 A&

MaxEnt®] 7% 2z} W0 webr percent contributione] #A1E o] W4
gk 7Hgko] 7hsskA| R, GMMe] 79~ precent contribution®] #A41%A] =
th oold wE o= Q] WMEEe VorE e 4 glow, old wE W
w e & Utk WY Thgtel digh dEE AEd g glo], oH o R

214

3t o™, PCA(principal component

3 2T 7 ARl 2¥8EL 0-1% BASgoH,

I
2y
o,
i
N
N
o
-
S
i
et
Jot
A
o,
it
X
T
ul
=
Ir

Yo
rlo

é

P N O R
B2

o, 2SNU5E 19 Ak Tvel Ane] 49 BHAEY BEAGD §
Ao Q= 0F A4 AL B AdelN ¥ FUFES WIFH

_37_



Legend S

Tv_result

Value
-~ High : 1

Legend

Dv_result

Value
- High: 1

0 B w0

a. Tv result b. Dv result

W@E W@E

s Legend E Legend
Fv_result Sv_result
Value Value

High : 1 ~ High : 100
B owio w0
- — KT e — KT
. 2 ¥ 2
c. Fv_result d. Sv_result

Fig. 21. result of GGM using parameter feature
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“ B S = h=4 [e] ’
GMMe] 2%, L #to] fFAHAl AV v 45 Zdgsol s v 3
Brkste A% % 5 Ak

(3) PCA(Principal component analysis)& AF&3F 32 GMM A3}
PCAE tatgde] MFE Aoz dFo v, 74 |F4E ¢
A A &5 Fetste] iAlste] £tk PCAE AAgH A= th3 Table
9.1 Zt}t PCA Z#o|A Percent of EigenValueszto]l %3, Accumulative
of EigenValues T&3te] ¥ A4 5/E A3 tHFig. 23). EigenValues
ol F& 5 Layer/l 7HA= A9 3 7oert & AE oveed ol&
vtebe 2 AEgk 5719 Layers ©]-&ste] GMM w415 AAsISiT o] 3782
23709 WE ARESrel wet W] 54, 72 Wg ] AR #X Fo

2= wAse dF B AR darA wad AP,

bl e

rr

Table 9. Percent and Accumulative eigenvalues

layer | FEigenValue | Percent of EigenValues | Accumulative of
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EigenValues

1 5.472411e+005 65.8925 65.8925
2 1.560484e+005 18.7896 84.6821
3 7.686887e+004 9.2557 93.9377
4 3.063831e+004 3.6891 97.6268
5 1.112879e+004 1.3400 98.9669
6 5.325833e+003 0.6413 99.6081
7 1.573172e+003 0.1894 99.7975
8 6.316842e+002 0.0761 99.8736
9 4.299961e+002 0.0518 99.9254
10 1.809560e+002 0.0218 99.9472
11 1.529742e+002 0.0184 99.9656
12 1.325697e+002 0.0160 99.9816
13 1.181463e+002 0.0142 99.9958
14 1.741875e+001 0.0024 99.9979
15 1.065699e+001 0.0013 99.9992
16 4.538701e+000 0.0005 99.9997
17 1.921170e+000 0.0002 99.9999
18 2.807115e-001 0.0000 100.0000
19 1.868611e-001 0.0000 100.0000
20 2.461927e-002 0.0000 100.0000
21 1.692626e-002 0.000 100.0000
22 4.629855e-005 0.000 100.0000
23 7.989300e-006 0.000 100.0000
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Fig. 23. result of PCA
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22.9F waale W, ARHeRE Fd FEo]l ¥ A%o] zo|rp glont

o7 HokE wWE fAREE A doA FdEEC] BA Ued
S e F vk vakde] WFE AAdoR YWFolF= PCAE AR
Ak EddolEd] AgH ATt gk

al
o WS gaAAE AgY FAdelEd 9P o W

Legend

PCA result

Value

o High =1

I Low : 0

Fig. 24. result of GMM using PCA
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4. Logistic regression 23}
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Fig. 25. Result of AIC and BIC of logistic regression
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AFR3F dolE 5719 EE = data 5914 7 e AICS BIC #HS H.o]
ATE AICS} BICS] gho] vtom whS-4-5 mdlo] H3hado] Hojd AL nigo
2 data 59 Logistic regression 237} 7Fd #HojdS &Qlst 4= ). o]

HZ %3 data 59 logistic regression 324S %] A=3} o, thE

Kl

iR

fl

ANEE AEgtste] vt e =50 FdSES 7 o Al H 3
Aol
6A
P= —
1+e
HAFHANA AL 2 data BANM e SRS B3 7 A9 S 73
A 5=, ZF data WEl U SA S o Table 10.9F o, o] #ES
o] g3l ASl #E Tkl Hrh
Table 10. Result of logistic regression
data variable Estimate Std. Error > |z))
(intercept) 0.8005812 0.2892152 0.005638
D_oreum 0.0058166 0.0007862 1.38e-13
D_stream -0.0019984 0.0004767 2.76e-05
1
D_forest(-) 0.0045604 0.0008415 5.99e-08
D_agriculture 0.0022098 0.0005646 9.07e-05
Slope -0.0529512 0.0141668 0.000186
(intercept) 6.8963199 3.4555464 0.04596
Jan_NDVI 38.4484216 13.1615570 0.00349
TM_Apr -0.3684941 0.1753403 0.03559
Hect_each 0.0013886 0.0005874 0.01808
2 | Deciduous 0.0067084 0.0032841 0.04109
D_oreum 0.0077923 0.0010530 1.86e-13
D_stream -0.0033714 0.0006628 3.64e-07
D_forest(-) 0.0073520 0.0012252 1.96e-09
D_agriculture 0.0041999 0.0008226 3.29e-07
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(intercept) 10.2689501 3.2842384 0.00177
Jan_NDVI 61.1941659 14.5670888 2.66e-05
T™M_Jan -0.8982902 0.2756422 0.00112
D_oreum 0.0083561 0.0013099 1.78e-10
D_stream -0.0034858 0.0008123 1.77e-05
D_forest(-) 0.0076417 0.0015047 3.80e-07
D_agriculture 0.0042037 0.0009992 2.59e-05
(intercept) 14.7663280 4.3798331 0.000748
Apr_NDVI 54.7410395 16.3542898 0.000816
T™M_Jan -0.7737210 0.3307481 0.019320
Hect_each 0.0033159 0.0009626 0.000572
Decodipis 0.0149483 0.0050427 0.003033
D_oreum 0.0066578 0.0016200 3.96e-05
D_stream -0.0055007 0.0011390 1.37e-06
D_road 0.0009741 0.0004871 0.045526
D_forest(-) 0.0089116 0.0019174 3.36e-06
D_agriculture 0.0054629 0.0013988 9.41e-05
hillshdae -0.0316949 0.0128890 0.013930
(Intercept) 23.324758 4952674 2.18e-06
Apr_NDVI 85.191259 21.316380 6.43e-05
TM_apr -1.024279 0.230016 8.46e-06
D_oreum 0.011853 0.002281 2.03e-07
D_stream -0.007376 0.001322 2.39e-08
D_forest(-) 0.013557 0.002621 2.30e-07
D_agriculture 0.009054 0.001663 5.17e-08
slope -0.107986 0.038467 0.005
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M.S. Thesis

Prediction of roe deer(Capreolus pygargus) habitat

using GMM and Logistic regression model

Kim, Junhyuk

Department of Life Science
Graduate School
Yeungnam University

(Supervised by Professor Jang, Gab—Sue)

abstract

Roe deer in jeju island were sharply increased the number of objects
by Jeju protection polices implemented in the 1980s. In the background,
there is Jeju Island and Jeju City's will to make Jeju Island as a symbol
of Jeju Island.t has been reported that the number of individuals has
increased to several thousand by the efforts of the protection movement,
such as providing feeders and collecting catches, as well as by the
NGOs and the National Park Management Office. It was also used as a

tourism resource for Jeju Island.
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However, as the number of individuals increased, new problems
occurred. Problems occurred in various fields such as agriculture,
forestry, and environment. Especially, damage to farm households
continued to occur. Due to these problems, the Jeju Special Self -
governing City Council designated the gazelle as a harmful animal from
July 2013 to June 2016 and captured about 5000 roe deer and
re-designated as a harmful animal until June 30, 2019. On the other
hand, opinions of environmental groups have started to come out that
the protection of the deer should be protected due to the decrease of
the number of the deer. The damage farmers are in favor of an
additional capture of the deer, but environmental organizations claim that
they should find a way to coexist with humans and roe deer.

Therefore, in this study, we approach from the perspective of space
to understand the gaze. Species Distribution Model (SDM) was used to
identify the distribution habitat of the roe. The GPS tracking data was
used in Hannam Experimental Forest (HEF) and analyzed using three
models. MaxEnt, which is known to show the most reasonable and
efficient results in using presence-only data, was used, considering
presence-only data only in the case of acquired data. n addition, the
parameter values were clustered and analyzed using Gaussian mixture
model (GMM), which shows the probability distribution after machine
learning. Further analysis was performed using logistic regression. Based
on these results, we constructed a species distribution model and

presented the limitations.
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