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Abstract: In this study, we performed a Random Walker analysis to predict the Major Movement

Paths of otters. The scope of the research was a simulation analysis with a radius of 7.5 km set as the

final range centered on the Ansim-wetland in Daegu City, and a field survey was used to verify the

model. The number of virtual otters was set to 1,000, the number of moving steps was set to 1,000

steps per grid, and simulations were performed on a total of 841 grids. As a result of the analysis, an

average of 147.6 objects arrived at the boundary point under the condition of an interval of 50 m. As

a result of the simulation verification, 8 points (13.1%) were found in the area where the movement

probability was very high, and 9 points (14.8%) were found in the area where the movement

probability was high. On the other hand, in areas with low movement paths probabilities, there were

8 points (13.1%) in low areas and 4 points (6.6%) in very low areas. Simulation verification results In

areas with high otter values, the actual otter format probability was particularly high. In addition, as

a result of investigating the correlation with the otter appearance point according to the unit area of

the evaluation star of the movement probability, it seems that 6.8 traces were found per unit area in

the area where the movement probability is the highest. In areas where the probability of movement

is low, analysis was performed at 0.1 points. On the side where otters use the major movement paths

of the river area, the normal level was exceeded, and as a result, in the area, 23 (63.9%), many form

traces were found, along the major movement paths of the simulation. It turned out that the actual

otter inhabits. The EN-Simulator analysis can predict how spatial properties affect the likelihood of

major movement paths selection, and the analytical values are used to utilize additional habitats

within the major movement paths. It is judged that it can be used as basic data such as to grasp the

danger area of road kill in advance and prevent it.

Keywords : Wildlife Movement Route, Eurasian Otter, EN-Simulator, Random-Walker, Ansim-

wetland, Habitat Types

I A2

FAE A= A AL S EA 2 Aol A
B4 Fo] ARHZ GAU A ZA 0| Alskprt &
Lok BEX|o|n, FAAEO] Fashe A oo|th(Eh
&3, 2002; Mulamoottil, 1996), £3] F37+ Ao}
= HE5A PR Eo] Qle ko] wo o2jgh 5

3 457 ARl A W n A o4g 5

=2 O

=
AETHFAol e woh sESY AAARA T8
[e]

A H B2 7]4-9] RED LI
o] B 54k3 QIth(IUCN. 2014) oro] A% EA
S 2= oy )Y BHaAeE £
U, o FLo] Q191A1el ZH4dol H iEd 2‘&%%0]1:}

KIAZE 5, 2017; &9 5, 2012). 29 WjHdE

o} W% go| BES Uehs Aeln & 4
Qlth(zelgl, 2011; Manson &Macdonald, 1987;
Erlingge, 1968) gt s A= AEHE 5
(2004)o1 = 2o vl dE 2w A 59 &4 =
A B8 o GPSJHE 33 ] 22 A4
A o 1 stom], 240 FQ00)E 417

el Mol o

4l 2ere) Ayefatael o)Al A
S 524 dHe HSI (Habltat Suitability Index)
43} MaxEnt (Maximum Entropy Model), MCP
(Maximum Convex Polygon), Kernel density &
Mol F2 ARGE THA21] &, 2008; B5t 5,
2015), o] WHSS Tes] A4 W9 ZAofTk
2 ol &E, ol 4l MAFZE, X B4



AXE - MER - LS - XY - ot

2 / EN-SimulatorE £

ruktl
o
e
0z
i
A
ne
1o
>
16
M
0
i=
o
Hu
=2
I
re
-+
o

2 o), % TeS HASH 8 TS A2 9l
olof] P ERL| A]4] S ofle} ol 5 sl o
o1 ARE setst] Sla) we okl At A

BET ek, S5 F(015) AFAAME Sela
oA 2ol AU Tl A Y 49 =

881 2o
5 shupolth(Adriaensen 5, 2003), Z] 2]
7] B S AMste] S=9f ool 7hs
A9S EsHAThel s 5. 2008). A& £ °]
5 At A% Solt 49 ) 274 54 5
2} F2k9jol 5 (Random Walk), Z & & (Fractal), &
SeH(VHF) 74 4], 91452 ZA(GPS) TAl7],

A
Radio Tracking, EZ] 2k 5 thokst Fiwi o)

Ol

Aus

’\DLJ T8 ol B2 A
Simulator+= 7\]?5“4 ‘—E.*é%
w3 FEolE 7. ©

Aok o= e = A

ool e 182 590 4

sh o S-83kTHAA Y 5. 2016), £
AALE, B2 Sofl whet 4450 Sofahn,
A S2ol5o] dFL AL QLSS 18l
A AT Sle, Ea A Aol AelA

=il oA 4 ol o) 2310

) i
2
ol o

o N ©
o o
=
v
ot
ojN o
=
ol
Soreh mx rlo ot M e 1o

1
3
Okﬂ
o,
U
e
o

Fol Agsto] AR L A A 7| 2ARE B
7Fed Aot

oo & A= di+Al HAFA ddiell A 4|3t
= 729 F8 olF HH& oS3 flshe] EN-
Simulators o] &-3}o] B4 A5t wdlg
272 B2 X 2A Y 3 JHE sutog A
& AN o, AR Y 54 2] HEY
7P E 15 2 %3 0|5 ARE folslo]
B o) ) A2)x] 271 24 o HA 9@ 2E7] ofuf
SR M ER %O}Lx} shelet.

Ao W] AL YA o s RS
eF AFH(AL, 2019)0ll4 e A4 Age
7} A3} 15-F(Most Suitable) A|F o2 vhepd kAl
SAE THeE AFsHH

SHEA ?:_]EH'J 3122 100~150m, 4412 50~
100em AEZ 7142719} Z4=7] 9] 9-&F ¥zl At
Holil, 53] Z=7] wioll= sHde] 1/3-1/2 A&7t

g 1 eERl BERY0] Y1 gt FU E

>

UMY m{n
pac

I o
=
[
1o
i
N,
lo
=L
fo
ol
=)
2L
ol

N
2
D3

N O]
=

> J

flo r&2 4N 4

o

Y
Kl

E}(ﬂFrLX]oJfW 2005; 0114 2008)

N
1
il

F2 0|8 32 o= AlEdolM

EN-Simulator (Ecological Network Simulator)
Lkl oEHOHH 7Fe et AU EH Ll A F ol
27F 719 E o] HESA Wl s 2o
AE 4= s AlEEolEoth (1 A 4. 2016). EN-
= o83k 7]l #A HHel fols A

% EAH(Basic Method) & §&0] o= 3 2o

> o orr

Simulator=



16 2EIE7L M30E M=

o

THOR o]5d uf 7P Auste]et o e
kS A 97 (Random Walker)' & ©]5A]
Jold AukE FolA] A&k Wrgoltt, o] 7]

oA =9 olF 7 WdkE s
A o2 F o]F WY
Movement Direction Analysis), ©% 754 24
H(Permeability Analysis) @ ©]% 321 (Trekker)
= AABESIEE & Aol olF 7Hed EANE
& i A9s 94 Ao g ReEsto] AlEe o]

)
_Tﬁi
>~ T

l‘

flo

bl %
Jx e

(Equi—permeability Map)E 2= WHS AL
Skl

AlFRHE XA Y E(1:5,000 T 1:25,000)0
A 23 A Y Ao, A=, EX9E, o] u}
2 A 58 EYI2 1,0003) HYYIE o] FAA

A 7—1 Aol MH}‘/} W2 Slgeo] A o] HEE o
= o|-&5to]
rri, Are GIS 10,5 22
1949] Natural Breaks (Jenks)‘%}‘ﬂii 570 55
(- =5, =2, 2E, 25, e R o2 st

2 AFollM = A S HEA L
Ak o 8 olF AR d535] 13t B71

Y

B2 Mgsha by s4) A4S o R @)
FALZ SHHTH O] A4 B4 XS o]§ste] 4
=3} A 8t ArcView GIS 21 9] Count
points in Polygon H&& o]&clo] B4 Az} HE
oAt B S 4(0)F) 2

R
1=
Arksiar, vl 24 ARt AE F EE2AH0] B

S8 BAYRE A Rofshn, B4 Ao 48 3
HEA o] Ao e BAH4E Tkt

3. &l=H|olE ¥ HoiE 2921 mef

Al FE QHEAl Ao A Ak e 8
ol-s A& wol& 913 EN—Simulatorel] Y& = 2
B ovA] o, A3 Aol dlolE Y, GIS d|
ole] I, W= tlojeje} o] 47kX| & FAEHTE
A7 = Table 13} 2t}
?lglg|o] g o]u]#| A& (resolution 5lem)2} 4=
A E, @A 2ARE Sl SHsA g -4
Fef o] FEAE sretatglet, g dolE= 1) &
A 9 FFA e R EE S 55k Hlo]E, 2) H
Y A= E= Fo| AP LR EH g5k HolH,
@ AP glo|HZRE GIS =210} 1
AR =& £33 EN-Simulator YHA =2 A&

H
At

Wi

é“.:

L E N d @



AMXE - MER - LS - ZX|F - M8 / EN-SimulatorE E835t OtAAX|

rio

:}9_|

SEO £ 0|5ZE o

I
re
1
=

Table 1. Input Data Characteristics for executing the EN-Simulator

FID Input Data

Contents

Multi-temporal and seasonal Landsat8 satellite image

Polygon-related disturbance data

Image layer

Aerial Photograph with Ground Truth

High resolution terrain obstacle

Obstacle layer

National Digital Topographic Map with+ Field Survey

Extracted Terrain Obstacle Layer
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Figure 2. Spatial distribution of three topological features related to threatened factors against wildlife movement in the

Ansim-wetland area.
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Figure 3. Field Investigation of threat factors and species traces of otter habitat in the Ansim-wetland area.
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Table 2. EN-Simulator verification result of otters in the Ansim-wetland

FID Area (km?) # of Presence Site Relatlzzﬂzr/l}s)lrtég;;ress;:)ce ke
Very High 1.2 6.8
High 34 2.6
Normal 41.5 0.8
Low 124.1 0.1
Very Low 54.8 0.1
Total 225.0
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