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i T Total Total Total Total
Region | Outbreaks | Susceptible | Casss | Losses™ Quiiea || “uscotbl (-Camw | ) Outbraaks Susceptible Cases Lossss
3 B 3
Africa Lx] B3 386 16232 42043 ] ] B3 366 16252 42 (48
Fsia 388 | Ee 402 23138 1711617 3 NA? 00 352 1826402 23438 1741 67T
5
Europe 136 1083748 364 321 TT7 244 Trez NA* iy 97 1083738 380 255 TiT 284
534
Total 2416 2813708 4373 | 2530060 TTE3 NA 1 2135: NA 10211 2ETIT0E 410 083 2330 0ae

Table 1. Impact of ASF by region based on the information submitted

through the Early Warning System (2016-2019).

*NA: Not applicablz. ** The impact of this diszase is measured in terms of losses, which ate caloulated by the sum of dead and culled animals from the infecied farm or backyard
premizes of the reported outbreak.
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ot &= =71 FHO Az|H e = 2 248 7 oY 7| W20 EL& Af
E0M A otATt
(3) A+ Ay
Bl 20211 8% 28U7TIR| A, O|H, BA Aol I} LYY, OFAY

HEZARAD, BET HA4, BF UE 2MZDE <E 23-25> 9

T

20203 10E 13¢&
UEZ| 2, SHS

Ct.

ZF
E
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E 23 ¥4 SMAMZIE HoE B4 B}
HSGO1 o|lg2 317 25 7.89 1.09 0.70 0.27 0.18
A3t 1 HSGO02 o|l5=2 317 26 8.20 2.18 3.12 0.55 0.78
HSGO03 O|lz=2 317 19 5.99 0.91 1.22 0.23 0.31
. HSGOA | 7% =28% [ 317 32 1009 | 091 0.94 0.23 0.24
HSGO05 H|&I 2 317 27 8.52 1.55 2.77 0.39 0.69
23t 2 HSGO06 215 5822k 317 6 1.89 0.36 0.92 0.09 0.23
HSGO7 H|l =2 317 3 0.95 0.36 0.67 0.09 0.17
HSGO08 O|ls= 317 4 1.26 0.18 0.60 0.05 0.15
HSGO09 O|l5=2 295 2 0.68 0.18 0.60 - -
70m Lff HSG10 o5& 305 1 0.33 0.09 0.30 - -
=9} 1 HSG11 o|l5=2 305 4 1.31 0.36 0.50 - -
HSG12 O|ls= 258 11 426 1.10 1.45 - -
200m U HSG13 O|lz=2 305 6 1.97 0.36 0.67 - -
HSG14 O|lz2 305 5 1.64 0.45 0.69 - -
HSG15 o5& 305 2 0.66 0.36 0.92 - -
70m Lff HSG16 olg2 203 0 0.00 0.00 0.00 - -
P HSG17 o|l5=2 203 0 0.00 0.00 0.00 - -
HSG18 H|&l = 276 0 0.00 0.00 0.00 - -
200m W HSG19 o|l5=2 203 0 0.00 0.00 0.00 - -
HSG20 O|l52 31 0 0.00 0.00 0.00 - -
% HHSEZASRAD = (FHHLZ A3l AR £ [ A ZYEZF Y4) x 100
x - FESZE FHO HRE JHHEE BE M8 FHHERE oty Y| Ui Eo HEAREOIM AT
E 24. 0| RIMAOR} HO|E 24 Fa}
KICO1 s 527 316 37 11.71 1.64 3.26 0.41 0.82
H2f 1 KICO02 o|lz=2 316 3 0.95 0.27 0.65 0.07 0.16
KICO03 215 222k 316 10 3.16 0.64 1.03 0.16 0.26
72} KIC04 215 222k 108 6 5.56 1.43 2.51 0.36 0.63
KICO05 O|lz=2 316 3 0.95 0.18 0.40 0.05 0.10
H2f 2 KIC06 2z 527 316 32 10.13 1.91 1.92 0.48 0.48
KICO7 o|l3=2 316 25 7.91 1.27 1.90 0.32 0.48
KIC08 o|lz=2 316 9 2.85 0.64 0.67 0.16 0.17
KIC09 o|lz=2 302 3 0.99 0.18 0.40 - -
70m W KIC10 o|lz=2 302 0 0.00 0.00 0.00 - -
ot 1 KIC11 O|lz=2 302 0 0.00 0.00 0.00 - -
KIC12 O|lz=2 302 2 0.66 0.27 0.65 - -
200m W KIC13 o|lz=2 302 2 0.66 0.18 0.40 - -
KIC14 O|5&2 302 2 0.66 0.18 0.40 - -
KIC15 O|52 201 1 0.50 0.14 0.38 - -
70m L KIC16 O|lz=2 138 0 0.00 0.00 0.00 - -
w3t 2 KIC17 O|lZ3=2 142 0 0.00 0.00 0.00 - -
KIC18 o|l3=2 302 6 1.99 0.36 0.67 - -
200m W KIC19 o|5&2 202 0 0.00 0.00 0.00 - -
KIC20 O|ls2 200 4 2.00 0.25 0.71 - -
% HHSEZANRAD = (FHHLZ A3l AR £ [ M| ZYEYE d<4) x 100
% - FEEZE RHEO AXE et 2E M8 FrHERE oY 7| W20 TEAREOIM A LE
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E 25 84 2QIMAMZIHEt GlojE 4 AT
CHSO01 g 582 181 9 4.97 1.00 1.73 0.25 0.43
22f 1 CHS02 g 582 318 42 13.21 1.18 1.33 0.30 0.33
CHS03 & 282 207 22 10.63 1.89 3.44 0.47 0.86
22} CHS04 O|z&2 318 1 0.31 0.09 0.30 0.02 0.08
CHS05 o5& 175 1 0.57 0.14 0.38 0.04 0.09
A2} 2 CHS06 o5& 318 38 11.95 2.64 3.04 0.66 0.76
CHS07 O| 5= 318 0 0.00 0.00 0.00 0.00 0.00
CHS08 o|ls2 207 7 3.38 0.88 1.13 0.22 0.28
CHS09 o|ls2 276 2 0.72 0.20 0.42 - -
70m W CHS10 O|52 276 0 0.00 0.00 0.00 - -
w1 CHSM O|5= 270 1 0.37 0.10 0.32 - -
CHS12 o5& 254 4 1.57 0.40 0.70 - -
200m 4 CHS13 O| 5= 198 1 0.51 0.13 0.35 - -
CHS14 & 583 236 25 10.59 1.56 0.88 - -
CHS15 O|52 260 13 5.00 0.90 0.99 - -
70m U4 CHS16 O|5E 276 0 0.00 0.00 0.00 - -
w3t 2 CHS17 O|5=2 276 1 0.36 0.10 0.32 - -
CHS18 O| 5= 276 26 9.42 1.20 1.23 - -
200m W CHS19 Oz 276 2 0.72 0.20 0.63 - -
CHS20 O|lz=2 240 1 0.42 0.1 0.33 - -
x HOSLEALRAD = (STHOR B3 AR 4 / HA RUEZY U4) x 100
- L FEETE ZHO| MR IO UE 2MG BRI OfL7| 0| UEAB0|M Helgt
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= | IL.6. January 2019: adaptation of additional zones
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=0 2aff HIo|HAZF MIpE £ UG e 2 Ao L § o 7HAl= oA ¥
= Hz[127] =2 2FH s HA0 etz Hd2=E, HFE MAAM et H
A|aL7| HAo Z0fofH 4Fo| MItE + UH.

OR7HZ| ot ASFVO| =3UE|7F HAE &%otd Ho|5AS HEY. 4EE ¢
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71 HE UEIIH AL UEZ|0A Ho|MAS HEY £+ U2H, HA| 57 HOA
ASFVE RAletd MIfet= =JXUE7|S A2 OfE=7tet O|H|HOretEoM At: SEH
HE AS. 271 89 &8 =2&& ASFVE 7|A{2R Ay & Qo

- ASF= 20073 OrEM[L{Of, OFA|ZEH[O|Zl, ZHA|Of, HERA & s
1, 201450 = FEAE(EY) I7FS0] 715 HALRE QI &4d5 71 37 Y2 A2 If
ofF. OFAIOIHH S Z|2 ASF Afel= 2018'd 8F F=0IM ZMH 7t HA|OT ks
7| H 0 2019 10| A2fE ASF= 'gOMAOMOM SHOAIOFE o2 HULon =
W2 22 20193 9F SUERLF 7t= HR[OM EUERJAC 71 220 Z4t ASF=
2022'3 18 H=0M ELERALSH FA| 7t= EH2|0M EIAEPOH, 0|2F 20| ASF= Al

= AFoM ZAl 3 UFEE OE AY AFezE doE ™ol .

- Z|Z OlE ZEOof| mE[E 20213 78 Z0[47F S=r=0A ASF7F &RIFo 2t 0|32 S
of 40 ATHO| ASF7F &ot0] 28 ERG0| H=F Algeliy. OF2|0or0= ASF Sty 1l
7b A E AL

ASF distribution in 2020-2022 (as of 05 February 2022) is shown in Figure 1.

=

Figure 1. Mop of the world displaying the presence of ASF by Administrative divisions (2020 — 05/02/2022)

O™ 2.72. 2020 F EE| 2022 37kA| ASF A M A AZHZZ: OIE WAHIS).

- = AL, 20193 9 17 F7|E IFAOM HZL=E WS 0|F X &M P71
FA|, AHT, ZHA|, FEE HED, T, A, ST AAF, 2
1

—

UCE 24 ZA4E 20199 10~12801E SHE B 0.6710|UCH7t 20204 1-48o| = 5t
BF 447192 Z71E. 59 0|30 SI WP 1102 Y4st: YL HACK 1-4%0f
370 5t2 BF WY HU4TH HOIY O|QE HESH 0| FYW D02 A YE0| SojLt
A HA 7 ML WRtHT| (RoR BAEM, WA A 20199 10~1290 F7|
E MEA, AP, YHUE YT USM Ei I A0 FYHOL 20204 1-4”Of

o = o
UE ST, YPP, TYTOR YUY, AN WA T3 FHE, F7|E SN 2%

— —
Moz mAEL Y},
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= 2.73. ASFO| Ofgt 4709 =4 " | L(critical control zones, CCZ)(Z*|: Yong-Joo
Kim, 2021).
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- OpZE|FIHAA|AY AET| Y AL
2019-2020H =2t 2020-2021F = & siel ASF ZtH ORMOIEZ| +=FAIE(R0O net
reproductive rate)(Marcon et al., 2020)2 A E(1.168)0 H|sj ZEH (1.0

OFf&Lt.

s r= \.'_:.:.'.I .
18 A} . © Td=Im2) [ r=in2) } 0028 = 24.755 (days)

v Rp= 1+ (Day/T3* (2) =1 +(6/24.76)70.69 = 1.168

P MNet reproduction rate; R,
. ) L
Td
» T: doubling time of populations size
» O infection period {assumed as 6 days)

FASEN,
g > « F= 0014
S + Td(doubling time) = In{2) / r = 069315/ 0,014 = 49.51071
« RO =1 +(Day/Td) * Inf2) =1 +(6/4851071) * 060315 =

0 274 2F ASF 2 ZAAH 40| T2 HHZ S718 Y OPMUEHR| £ZAIB(RO; net

reproductive rate).
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Asfarviridae Zf(family), As

20193 ICTV (International

O -

o]}
HEHMHO| M2t Asfarviridae Zf(family)

- HIAMZER[Y 7|17k & FHOIM 71
Pokkesviricetes Zf(class), Asfuvirales =(order)d| ZE3HE|QQULE.

f= e As. HAF A2 =

—

7t5t

Pl Es 250 HEHHH,

HFr
=

)

oz o
o 2zt

A
o

kA

o

R
dsDNAY (Alonso et al., 2018).
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African swine fever virus (ASFV)
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ASFV 52 Hfo|2{AZo| m2p 151 WA 167 o @
170-190 kbp®| 0|57t DNA 22 0|20{%. 759 wtre
SlOfH B2 JIRIC s Hoj2A 4, DNA 24 U 4
g ABIHGI0, Lot B 2, 0|F S AEHE IFO
O]
31

=2= 83
oot HHMAL A3ofots A2 LA UL A Oi=f Ht *E—l ASFV {29
50| =28

AOZ ZOILY, ZBAO UOf O 0| WAL O BYESILL
=
—

L >
=
HH
_>;
ox
Hu

- ASFVO| A= A= 7tH ELQ(left variable region, 38-48 kb), &4l H X HQ(central

conserved region, & 125 kb), &= 7tH E(right variable region, 13-22 kb)Z L}

HOH, 2 Hoj3 A 4B E FY EE B/Y S M 24, A5 7rH B HRHAf

Fqr EPAOZR(CDZy g WHE) 91t 5 Ol2 L2 £ AXo|M |3 2o|E

EQICH ol=3t 7 &%= ASFVE Zlsf &40 Oi& F8. B646L ALY C-EO|E
o I

o, Ol & H|W=Mst0f HIO|H A9 {5 2474

UHEE 8 TR p72F A3 3tst

FUY F StHE 28 4+ QU

HFO|2{ & F2|F& EP402R AN 223tch= CD2v HHIZO| A &3t 2RE Salf 8
7Ho| HYFOR EEECL 0|23 HH2 ASFV HIO|ZAZRO| BEMS H WA Al&5tD 7t
HS5HA StH 50 MEZ2 2|Fo| HO|2{A7F FYUEAS U ASFVE E2XHE #4985t 7t%
A M Y2Yol EHH, Yoprt S 7 B, E183L |UAIR €2 AELAE EASH=

A ASFVY EAIEIY 242 YHAHEDL
- p72/VP73 (B646L) QI EAM: ASFVO| QA 40| U0 T A HRf EfZ0| &
L QA F StiE X8 WAIS THMIUS YSSSHs QURPT2, VP73 B2 B646L)O)
Ct. 20072 Boshoff 50| 1973WEE 1999WE7IR| YOt FI0|M &&2|3F 43719 ASFVE
H| DA £35HD 6719 Ani—g QAUAPS WASIHOH ASFVE 22710 RAYoR
22540 Achenbach S8 201740 2011H0IA 2014372| O|Ej Qmoto x| £2|3t
ASFVO| BA6L AN ZI3tE £M5tOD] 23R SHAES FHSIAL. Quembo
S2 20180] BYH|A0 BYICI| EEOBEE 1949 ASFV HIO|2{ARE £2I5i%
D, 0|8 Saf 59 Hio|2{ AT} MEO| RS OR £I|EYCHE HO| UAHYOH 24w
W QHAEOR AYEULL WA YUK OR ASF QHUAFL p72 RUAES remur.
- CVR (9RL/B602L) RN 2A: UuHy SHAY 25 WHO| B4sL QHAE |

S| o
O] M&t517| Or2 Mmojl= B602L JHZt| CVRO| O3t HZo=z

H

-

|'0|I

HO|7|= st ol=fgh 0| MY a2

52 A HYEE €2 4+ UL CVR M2 2 TAY ASF 22 FE —?%”3 E o
of Z&@A O8H7|= of 7 HYF0l EH

p54 (E183L) RHAE =4+ pd4E Y=2oot=

A QA E183LS BE p72 SUAY 24
OlA SHALES &OIZECH J2iLt 0|2{3t E183L RHAF U X0l p72 24 U CVR 243

HIIE Of QOI5tR| 97| WEO| p54 AL ASFVO| A SAMoM 22 HEHM |4

ax
ro
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24 ol gLt

- J|Ef QAAE A HiH: EQI5F 2| L RISFHOE SAt
= k=3
—

ro

S AISH ASFV HE2|Z At0|Q| ZIZHA
&t 4 It p302 YZEfst= CP204L {%
Afof| oigt 2MS  Eero] CD2v Y=sr [{HAHEPAOZR), E|DIEZ|LOA|(thymidine
= Q2 173R L 13291 AtO|o] QzF7HES)
Hr= A{F(tandem repeat sequences), C315R/C147L £2{Q] 27t HIto| ogt

=
O —
OE RUAE =4 ol EEEAH.

H 2.15. 20198 2L ASFV 4= E&2|F 33
OlF - PCR G Value HAD 1%%77\2@ IGRu73R 13291 %/pi IGRvers05 9R10R

1 Korea/Pig/Paju1/2019 H|Zk 17.1 g | IGR-II CVR1 | MGF-1
2 | Korea/Pig/Yeoncheon1/2019 H[Zf 17.2 M |1 IGR-TI CVR1 | MGF-1
3 | Korea/Pig/Gimpo1/2019 ol 15.4 o |1 IGR-II CVR1 | MGF-1
4 Korea/Pig/Paju2/2019 H|Zk 15.3 Qg | IGR-II CVR1 | MGF-1
5 Korea/Pig/Ganghwa1/2019 3ot 133 Qg | IGR-II CVR1 | MGF-1
6 Korea/Pig/Ganghwa2/2019 SoH 154 o/ |1 IGR-II CVR1 | MGF-1
7 | Korea/Pig/Ganghwa3/2019 o 15.5 M |1 IGR-TI CVR1 | MGF-1
8 | Korea/Pig/Ganghwa4/2019 ol 16.0 M |1 IGR-II CVR1 | MGF-1
9 Korea/Pig/Ganghwa5/2019 H|Zf 17.6 Q| IGR-II CVR1 | MGF-1
10 | Korea/Pig/Paju3/2019 H|Zf 18.1 Qg | TI IGR-II CVR1 | MGF-1
11 | Korea/Pig/Pajud/2019 S0 154 g | IGR-II CVR1 | MGF-1
12 | Korea/Pig/Paju5/2019 B[S 16.4 M |1 IGR-TI CVR1 | MGF-1
13 | Korea/Pig/Gimpo2/2019 H|2+ 18.1 M |1 IGR-II CVR1 | MGF-1
14 | Korea/Pig/Yeoncheon2/2019 ol 155 Qg | IGR-II CVR1 | MGF-1
15 | Korea/1955464/wb/2019 . . ) I IGR-III
16 | Korea/195804/wb/2019 . . ) I IGR-II
17 | Korea/1953965/wb/2019 ) ) ) I IGR-I
18 | Korea/1953646/wb/2019 ) ) ) I
19 | Korea/1953645/wb/2019 ) ) ) I
20 | Korea/1953404/wb/2019 . . . I
21 | Korea/1951676/wh/2019 ) ) ) Il

- 2 20194 22|H 22 RE phylogenic treeZ LEHHS If p72 genotype IO Ci4
I.

I
=

|:|0||
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0.01 ® Korea/ES/19ESS95/MTT7T1054

® KoreaES/MSESSS4/MTTT1055

#18 Koreaiwb19S1676/MTT7T1050

#28 Korea/wb/1953404/MTTT1051

#31 Korea/wb/19S3405/MTT71052

#32 Horea/wh/1953648/MTTT1053
Korea/Pig/Paju1/2019/MNB039ET
Korea'wb/DMZ/2019/MNE 17877

Ching Jilinr20 1 &boar MK 189456
China'Guangxi/2019/Domestic pig/MKE7OTZ7
Georgea 2008/01/Domestic pag/MHZ10485
Georgia 2007/1/NC_044850

Irkuisk 201 7/Domeslic po/Russia2017/KYDE3545
Georgia 2008/02/MH310486
China2018/AnhuiXCGOMK1 28995

Estonia 201415478113
ASFV_HU_2018MNT 15134

& CrechRepublic 2017/1/ LRT22600
Poi14/52A% id boarPoland/ 2014627217
ZAMIZ01T/Mbala 1/L.C322016

TMWMW&FSD!SA‘I
MOZ/94/Domastic pig/Mozambiqual 1994 AF 270711
MOZ_10/2006/Son tick/Mozambique/20068/K Y 353988
REAM/BESouth Africa/DO250125

REAM/DONWIAF4404TT

SPEC/ 128/ 50uth Afnica/DQ250112

RSANMGSSouth Afrca'DO250123

T8

SPEC/245/South AfrcarDQ250117
a7 | Matawy/ 197 8/MalawVAF 270707
MOZ/1/98/Domestic pig/Mozambique/AF270705
KARS2/ Tick/Zambia/AY 351522
82 MFUES/1/Zambia/AY 351561
MZUB21/Domestic pig/Malawi/AY351543
80 SUMA41 1 Tick/ZambayAY 351542
3 TAN/ 101/ Tanzania/ AY 404552
TANR0CY 2/ Tanzanial AY 494551
NYA/1 2Zambia/ AY 351555
Hinde'1/Kenya/ AY3I51530
BUR/1/84/0omeshic pig/Burundi1984/AF 440463
UGAZOOI 1/UGaNdaAY 351568
59, ETH/1/Sus scrofa/Ethiopia/201 1/KTT95354
ET pig/Ethiopiar201 1/KT785360

= 2.75. ASFVQ| genotypes &AM ZAiH(Kyung-Lak Lee, 2021).
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Type Il

| Type!

I Type XV
1 Type XVl

| Typev

| Type VI

| Type XXIV
| Type XXI
| Type IV

1 Type XIX

| Type xx
| Type i
| Typevn
I Type XxI|
| Typevin

| Type Xi
| Type xn

| Type Xl
I Type XV
I Type XV
| Type XIV

| Typex
| Type IX
| Type xxi
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- WM 542 TSI OPYUER REE| S7tR0| WHH 2 5y £

- Otm2|7t EZ|FY Aol ChE IS OIS YISl OFY SUEIA AHIE O|83to] A
XY OYEE BUEY Y

AF0M ASHI FH AAof F2ote &
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n|n| r
r

-I>m

(2) A+ Y
- AR

- AROER = dEE HHA 2EHE S22 A 40(12,263,506m) F F 37 2™ ME
SIACHIEH 2.76).

- Sites 1(N37.31942, E129.21488)2 ALt2(Pinus densiflora)?t 8 4Z9l z¥4szoz
O|20{x U1, Sites 2(N37.30531, E129.22467)= =Z&E&™, Sites 3(N37.30749,
F129.22203)= 7|Etgf® A2 O|20{Z| &HAZS O|2L},
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- BUEHZ] ARA|

ASEI I SHO OPYUEA| HArA HEE sl 2020 12F 14, 20213 63 28Y 2
ol 22 Opyd=deidel d2AX=l FAMO ofsfl oM Z=E S| HAA S
FUSIATHE 2.16).

Ni

B 216, E= BIE Z] ALY HE,

1 80 or# M 2020-12-14

He 2 80 ot M| 2020-12-14
3 80 74 M| 2020-12-14

1 40 oF# Ot 2021-06-28

oz 40 ot OFAd %) 2021-06-28
= 2 120 7 4 2021-06-28

3 80 27 ol 2021-06-28

. 0|23 Site 19 ZL, OFYTIENA| X MARY 27t o2 OMYH MARH 2012 3

2|70l B2/ 5T,

e Tl <As 57 Eaé T, ASFV HUHAL AT SHOE HOUF 5 ATA]
(o] F (@)

T3 277, MRIT 3o AN FHOIRHENS MM 24 = (9).
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ro
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My
=
L]

- ZAF 7|78 % 20201 12% 15YEE 2021'F 7€ 14Y7A| & 212¥U0|0, BE ARA|7F HA
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L

2|5t AfA0 HZEoh=s A« 11, 5%4(2021.02.03.~06.29.)0 = A|F
W MASS YOrEZ] fo ARIE AL 57t B HAM FHeE 2&EstAH.

LA 3G 2 :n94 201 MM FIH[RrE AR50 HHSIACHIY 2.77).

- Dol MM FiHEF 2 Natureone?| BTC-6PXD, Browning?| BTC-5HD PX, Browning
9| BTC-8A & O|& 3#‘2"1"4.

7R AR HYE B2 20 Y, 1He ARISE Ao

-S4 FH0RHs 3027F UG delay time 18, AR FHHEH: A4 O 2 30| HY
& d™stl delay time2 17222 MYSIALt

- AAHIE HIZ|SE AEHI EHM= 1VHES FUIE i EEE
ofA| 2 ZHO= BEQ HZe 7IE T HiE=E WA §0| 5/HEH FESHAL.

OFds== oA

)
r

r|o

- G0
=4 oY E% Aol Ex[eF 0S| FtHetE H[sto] ARAIZFO] 71 HO|H, ST
HIOIE, At HO|E +2=2 O|&stit. &4 Al 30% OJWof &2 &0l 23 oy #IE
SH2E 1st0] YabotA| HfUTH(Treves et al, 2010). 2 A FAIZ A2 &

< O&EH IEY 9 AE YR, AR de= s EIE AT O

o % = — =2 O -
ez HIFH AT 20| Altteri.

3) 9 A
- AHE MME 2 S

- ARAOIE W MAZS YOHEY| dl 2021 2¢¥ 3YLE 63 29U 2 5747t 71|

£ 28% 2, ERF 113(1Y, 1Yo, 7H Ha], =2, Oy, EH|, SR, 4,

), 25 133(HFE, ZEHO, . E|Z|WE, A, HH|S7], F2HHR|

H, AERA, eMimCtie) FH2|7t0kY, 32*#[%*[#424, SRYR| WY, SIB{R|WEY)O| S35t
HCHE 2.78).

- Site 10|M& E|R[W(298]), 2 HHZ|wE(235]), HAE(158]) 22 2B A
27t = YEHHE. Site 20|M = BUE{R|(738])7F HHjH ez A2 2 £F 2410, O
F(148]), SH(1038]) #92 &3 47t ULt Site 30|M = S2HY |87 (458]), 2E27}
OrH(152]), HHE7](128]) 22 2F9 &3 47t H|uX =7 LEfHL

- £% Z ZHL L Site 2(& 18% EQE 10F, RE 8F) > Site 3(& 17& ZQE 8%,
RE 9Z) > Site 1(& 1% ZQE2 72, RE AZ) 202 #QIL|QiC}

- Site 12 SHYLE= 116m=E HH F2qF Eiflr AYaNUN OFiEEL EH T BR
E7F A 4R o2 mEHECD Site 2, 3 £ Z[™O|AM OIEjZ|Q] £30| &QIE|1(Site
2=733|, Site 3=73|), Site 22| AL, AjHoE 22 &3 A2 HICHIY 2.78).

] H

)
- BUEfz|7} O] 8ot H|Y =2 oliE 200~600m AtO[OfA ZHY TfO| AR = A2 LEA
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1) A2
- 20209 128 15USE| 20214 2% 3UTLA OF VYT A2H O] Aol YD

3 =
b SEE B AFALE 245 Ol FO| HArA|of 23 AZF HE5 4Ee 4F
| =22 &AstAL. ASE 71 AFAIUO| 21 F2 Site 10|M A2
(3336s=55.6min), Site 20X F4£2{(3627s=60.45min), Site 30X ZE&|7t0rY
HlWA Qe 2| JstALt. ASH A JHTHR[0A B
H2l HAA S 222 YHASH HH™Y &HE0| 2RI 87%, ERF7T 13%E HEH M
A HlWstHS I, E2|ot= B2HE HUEIHAT(Probst et al., 2019). H[fstH =2 1
ZOM W2 AOFR HO|E AMFdls 2R F4Y A= UHA HAAE ZRFED b
27 MY HOR EMHCL
- XG20l FL, Site 20X 4f(3043s=50.72min), Site 30|A BIER[(4301s=71.68min)7t A}
Ao e HEE A2 HEGH. 49 4%, W7t Yok 2o WE= & A
daole dss EXL(AT 2.80), WHASY 32, ordAl7t HE GXst=
ALHA™ 2.81). ASFVE 4°Co FAUOM= 18 O, HL0M 27E A A
1 LA QCHSanchez-Vizcaino et al., 2009; EFSA, 2014; CFSPH, 2015). Otd A
A7t 27|40 2lofl #E dAots dE 592 ASF A} il &HsI 823 F4(0|
Cf WS dAshs oM Al T M489 2{HHQ Y20 TEYL 8% ASFV 4F %
Ao ANM HA=AF0| F7tE7| M=20|H. =E AFoM 2dd dHAFLAM= A7 ol
H2[7F S A2 H gAot= AET OfHef, Ao L2 £ihE0| Qo MdH &
SEYS O[EotHA A EL AfA| ofzfe] B0 s EO|l= A2 LEHH L (Probst
et al., 2017).
oY RS20 A EiE U(PIE EYOR S4AM EYS B
(Carlson et al, 2020). W2t &3 ASF W4 (O} Uj AR w7l 2o Z¢ £
2710 ATt WRE HO2 WS,

M
r&
on
mj
no
o
N

=1y

ol SFS
M A o T
AZE AMA| =0 Hieh #H4 =9 Dil =l ‘:*71|h“ APA|Of Ciet SUEfz|of HE S Tef
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20213 68 29YUEHE 2021H 2 4
£ U444 OYSES OISR
T, 242 WP ABAIZIS 24510 of= FO| HAMHO| o Al D422 UPel LY

-

12 I &3 0F 7|59 RH2EE S HaAo T
of

AtA| 2slf AM(Carcass decomposition



. R

- O

island, CDI, & 2.78)2 ¥/dst%7| W=0|LCt.

- O FE HAAY 2, oA 2ot 27T WEA UYL HAZH T
Hi WFE B 7.6 THO| ARA7F =42 EAC.

H&E 7t AFAILOl 21 F2 Site 1, 2, 3 E& A™EAM HIAHE HEHH(Site
1=1549s=25.82min; Site 2=1657s=27.62min; Site 3=1994s=33.23min).

- HE = AMA S HEWE B O|Foh= HHIL M7IGZHANE B AMAHE dAste &

o 36.6Y £}t 482

ol

UM OB WA WAl YESHe RI0| YL UL

UMY SYEQR YPRIE 2R, 25, BUL OfLiRt M2 DT YAt o=
214 CH(Hwang, 2007).

AEHA] TAMA 25 G440 B0 A7) 2olielEA J4E CDI W 25 g4, 281 &
== H7| #olf 2= A2F 4 5 WA A AHE 2E0] 2G| E A7t

|-.Er%rn| HAISTO ML HAE HoR SMECE

A5 ZAOM = UEHA| U ot WA, &, 22F S OMYS=0| oMYAl HAL

iﬂoﬂ“ HILH 71 HBAIZHS 7R E 20l HRIEIUC
- ASFV7} 7}& GjZ|, OFAHOIEHR| O|Q|Q| OFAIEZE 21} HZ510] At MIFE AlP|= OFRIJFZA|

HIE B QloLf, ASFV AT O 2 40| 9lof ¥4 90102 L4l opYSE o
St Oj7ff It HES Wa{3{0F 3Hg A|AFEICE

T = =2

= 2.82. Slte 3 A ™M AGE
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12 283, Site 1 A0 A O{2l#E B 0|5
432 ZFEGIHH)D).
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HAE U 22 £E Y

O HEfz|o & =

(1) AL Y&

- mtDNA control region SFHAE O| 8ol =L BIEHZ|Q] FU ASZA & |HA HE/KI
o3 qoEA A%

2 2A5t0 I WA 7t

(2) A+ Y4

- AR A

=:
1o
B
5
oy
O}OII
ofor
).
é
x
4>

- 2021 2 3Y~20214 3 309 AfO|Of| ZAHEHO = 37 i
I Sd2F M0 o] 8sHCh(H 2.85).
) I

et OPYTIENR|O WR|BrS AT [

BE Na nAa
® sad M= I8
& WE mE I8

sapz
£ maz
= mya2

137 2.85. % d, 28, BN 242 Zaloh Hefx|o) Z& %] & (2021 2€ 3

2l MZ9| mtDNA control regiong 240 0| &5}

2AUSH ME 3,
ALHE 2.17)
H 217 A0 AFEE BEHR| ZE 2(F & 2 XHE HEF
Group Name Number of Samples County Province
HC 189 =24
HS 92 2 2
PC 96 2t

BUERe) 582

rlr

3) & A+



N

74 =2 % =4 YH

7l Genomic DNA 2=

OIEhR] 12| RZAOS=ZHE|{ genomic DNA (0|5f gDNA) ZZ2 Biomedic® gDNA
Extraction Kit (Biomedic Co., Ltd., Bucheon, Korea: www.ibiomedic.co.kr)& O| &35
MZBIATQ AHO| M2t AWSIACI £EF gDNAS ¥ U DeNovix DS-11+
Spectrophotometer (DeNovix, Wilmington, DE, USA)2t 1% (w/v) O7t2A A H7|F&

= &ot0] 2ot

L) PCRIF F7IME 2%

- Control ¥99 S0 ArEE ZEto|H A2 H 2°F ZT PCR %2 ~10 ng gDNA, 1x
Taq DNA polymerase buffer, 1.5 mM MgCl2, ZtZF 0.2 mM dNTP, ZtZt 0.2 pMe| At
Sk AersF Z2to|H, 1.25 unit Tag DNA polymerase (Dongsheng Biotech,
Guangzhou, China)E& ZE&tst= 15 wo| HHEEmO| ABI 2720 thermal cycler (Applied
Biosystems, Foster City, CA, USA)Z £3aHsI¥ L PCR £ A2 42y oy =71 €
#H-4(128])-94°C 5%, DNA FE(F 303 Hr5)-94°C 30%, 55°C 30%, 72°C 1& 30%, 2F
AlZE HE2(13])-72°C 72. ZZ% PCR =2 Biomedic® Gel & PCR Purification Kit
(Biomedic Co., Ltd., Korea)& MR At A0 w2t HAISHAT. PCR +F=<
F7IME B2ES S50 AEEH Y E GYT EHO[HLF dGTP Thermo Fisher
Scientific BigDye® Terminator v3.0 Ready Reaction Cycle Sequencing Kit (Applied
Biosystems, Foster City, CA, USA)E AFE3I0 A Z3|AtQ| Z|ZI0f e} £33 ATt A
=2 d7|ME2 DNASTAR Lasergene Z=2Z1zH(v7.0.0; DNASTAR, Inc., Madison, WI,

USA)E 0| 8510] contig assemblyE 43i5 T,

# 218, KA 240 AMEH EEO|H YA,

Primer name Primer sequence (5" to 3') Purpose
Ss(cr)-F ACCCTGGTCTTGTAAACCAG PCR & sequencing
Ss(cr)-R AAGATCTGGAGGGCATTCTC
Ss(cr)-F1 GCATCTGGTTCTTACTTCAG Sequencing
Ss(cr)-R1 GGCTTATTGTATTTGTACAC

(o] 1
WA HYIMEES Ol U W, B (alignment) Y EL) 221 5 Elintraspecific
molecular phylogeny)= Geneious 11.0.12 AZEQ|0] O| 25t} ZUY BEAAESEE=
Neighbor Joining(NJ)fH o2 E2MstY 1 ArE3F B2 Tamura-Nei (Tamura and Nei,
1993)¥ 11, AET W ZF branch nodeQ AIZIEZE 20I5t7| 35 100089 EHIEA=

(bootstrap)2 +3lstULt.
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2f) RUAICIYY

- ZH |9 haplotype 4 (H), HO|A|Y Z~(number of polymorphic sites_S), haplotype
diversity (Hd), nucleotide diversity(nt) &9 SAAICtY4d(genetic diversity) HL (Nei &
Tajima 1981, Graur & Li 2000)= DnaSP ver. 5.0 (Rozas et al. 2003)& O| &35t Ct.

of) QA B
HEHR|Q] §AA JLX(genetic structure)ES minimum spanning tree (Kruskal, 1956)
(Arlequin 3.5.1.2) 24 & HIEFCS 2 Hapstar 0.7& O|&2510| haplotype networkE 1%L},

=

FHoUME= NI ASEHOM AGSIRAE haplotypes 7t HAS EMYL2EMN

haplotype=9| A=A L2 2[F 7t FHY g =5 THfstiAf st

.|:||

ALY

EZE2{0F DNA control region0i|A] 550712 F7|MES LWL, O] H7IMEES O

2510 BITHZ|Q] QUAILYE S EM6IYLE. & 3777042 A|R0|A EHO|EQ(polymorphic
site)= 2&E 2020|%2l, 8702 haplotypeO| EZ{SHCHHE 2.18). Haplotype diversity(Hd)
= 0.4363%£0.03050|% 2, nucleotide diversity(mt)= 0.005338+0.0031010| i C}.

H 2.19. IR haplotype Z&2} variable sequence ZE.

Nucleotide Position
Group Haplotype
3 8 31 | 32 | 64 | 117| 132| 144| 156| 173] 240| 293| 302| 309| 312| 351| 410| 425| 507| 542
I T G T T G T T G T C T C G H1
I T G C T T G T T G T C T C G H2
il T G T T G T T G T C C G H3
4 T G T G T G T T C G H4
\Y T G C T G T T T G C G A H5
M T G C T G T T T G C G T A Hé6
VI T G C T T G | T T T T C G A H7
VI T G C T G T T T G A H8
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>~

e 7t W2 TAR <HE 22052 ZO| haplotypeB 2 IFeostAH. 2t 152 ME +
d2 e 2H(#E 2.20).

H 2.20. ZF haplotype 5% 4.

Group Group Composition(n) Haplotype
I HC: 142, HS: 71, PC: 66 H1
I PC: 2 H2
I PC: 1 H3
I\ HC: 13, HS: 11, PC: 12 H4
V HC: 17, HS: 2, PC: 1 H5
M PC: 1 Hé6
VI HC: 9, HS: 5, PC: 8 H7
VI HC: 8, HS: 3, PC: 5 H8

- SERS EUY 2AAHS

I'-|II

- Neighbor joining(NJ)& 0|2 5r01 377704 BIEiZ| mtDNA control regionS 2 HE| A S5t

A2 BASIECHI 2.81). HIEiR|= I A 3749 28 1Z(Clade A, Clade B, Clade C)2
2 22|59/t Clade A= £ 710 1202 LI r A-1HE A-67X| 0|52 RC 5t
L} IE(Clade AJOIAl 22IE[0f Lig} 247h LfE A EF22 #2IE YLt A-1Z A2 &

U OB 1Y 7h2 1EOID X LAE0l U ASZoRRE 7y fusxoz

2|7} ECt Clade B2 Clade C& Clade ARtE CHEH| 5tL4S #EFCE LJLH Of
£ /72 Clade A9|| Hlol| gt o=2 JPALH AT 2.86).
s d 1
[ @n
sl @I
) — € v 4| Dladed
( TV OAS
‘_ @V s
¢ B \ Clade B
L —— ¢ v | Clade ¢

= 2.86. mtDNA control region sequenceE 7|Ht2 2 Neighbor joining(NJ)st Z& =& (3T
2 2, ) opd BEjz|e] It Als+ ¥ 4 EFT2 haplotype 778

-0 & I, I, 2 BN ZHE 7HAMTE ZA 3= haplotypes 7FA| =0, Ol= 8%
y{E=xe) (@)
=

of MASHS SIEf2|SO| CHE RSIps CHE SXXQ 2222 YL FHTHE % 90|
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- 29 AFMME 2 2F0| IR = haplotypeO| L2 ZE X|Hoj| FZE5tD YU
o FEEHE WM HWEAY U ARt LS O|ROAL Qe AS ¥ 4+ U
O = SEE3Y oMY HHAIS2 449 AAQ0M LZEO FopP|2tes @2 dst

BLE O QoM Gt JiASd R F uHigtS 0|t

13 2.87. 871f haplotype A0S HAE LEIH GHA HEYI

- SRR RAA 2M 2 2, Zd, B, Ml AFM F 87H] haplotypeO| Lk, Of
= TASIH O3 209F ZHCh H6E 7|02 HM, H5%F H32 Q4™ A
27t 5Ystl H72 O] & haplotype ECte ChA QM o2 H6Lf 71Z4CE H82 H6ERE
T Za O Ze BOA ALY H7Y 71y KUK L=E IR, Ol=
AsTiME & &+ Us ZUOIH(E 219, 7 2.81). €H, H12 H29F H3ZEEH 27}
e A QLoD HAL HISZEEl QU OR 37 WOIQ0f HeZRE 7t
M haplotyped S & £ AULH(IH 2.82).
SHSHEH, H71F H80| Q& og 7p2kn, H11af H2, H3, H47F &
_ T34 H5E HeIF IU0F SHEH o2 Ly, of
& haplotype 2% OjL haplotypeIUfE FHHCE 7PA| el 4z |UXLE HE
=2

haplotypedt HE| HOlA QU0 FA}AQI E S A2 HOZHI™H 2.86-87).

- BIEjZX] mtDNA control region?| haplotype HEY3

- 2 BIER| WA e QMR LZRE mtDNA control region? minimum spanning tree
(Kruskal, 1956) (Arlequin 3.5.1.2)2 O|&5t0 FEMSIFCHIH 2.83). H2, H3, H6= HZ
Off2F Z2{2Ct. 1 2|2 haplotypeS2 U+t A[F MEHO| Y A=A FIEsts T2 2

.

- 104 -



QL gt BE AFOM 71 WO| &= haplotype2 HIO|RAHH(AE 2.88).

BHI mH2 mH3 Hd MHS EMHE BH? ®HE

2 haplotype 742 ZAlgfet Aoz ZF AE ZEE JfH L7t TS

At MY EE HA7F 18971A 2, YT BT EE |
ZE 9270, 967HA|Q1 ZHoi| BloH 2F 28 TS JHA|ZF HHCHE 2.16).

FE HMHEH, M G F YHO| FUsHA 8712 haplotyped 2&F 7FA[L U {H

2 7MY Yol U O 29 RF(Ed, E-8)2 424 & 5712 haplotypeE 7tA

b &9 oddeE 7M. 2 A ¥Q haplotype richness(Pb)= &, &4, B &

E 3.994, 4000, 6.874%Cf(Contrib 1.02). 20| ZE=l Jlix| 47

X4
[0 18 N

LS
o

° Pty SeoE st
T, A4 CHl QMR CHYAOI TR ST R, WS EH T 49l W of
Yot AT UASUE 71 2 SHHY LYYS EAC F B, Y, Y 202
2t 20| MASHE WA QA CHYYO| BEES o0|5tD WO A4sts e
So| QX LIYMO| 5G| £IST ¥ 4 UCHIY 2.89)
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FIC mHS W Pe

- <1" 2.84>2 Z haplotype 7t /Y A S AZetet AFS Hd A& A0 HEFU
Ol haplotype networkZf A2 2{z|2t OftHst AEFO| AU=AIS LOIE7| ol LHEHH
1HOIH. H2, H3, H62 BT ZAot= haplotype O|E2 {2[H22 B AR 0
EHAS. -1 22| haplotypeE2 haplotype networkOf| 7|gof0 3, &g, BE 4|
Aol 2X Hx|et== HIZ[HoH, O|Hol| AFHH Hieh 20| O|F 5742 haplotype= A
A0l 22 E& FHEoF0 0|2 ZO| Bix|ofRATH(1H 2.84).

- BETOM = 3712 SAHY haplotype (H2, H3, H6)O| AR, OlF & H2%t H3= ®
Moo= A7t 0 7t7h2 A2E 2Ot O] & 7H9| haplotype2 B0 MAstiL QA= OF
Fof| 2t

A SIEiZ| S 7he] WHYE S8 YO{ DUE haplotypeY S ¥ 4 UL H6 L3
o

= haplotypeO|7l StLy, H6= H2LE H30|| H|3| CtE haplotypell SHdX <2

b

R o

re o
%

o

=H. 5, H6= BT ZAst= haplotypeO|Ly H2Lt H30|| Hlsf FHHoR &

£|0] AL OrE haplotypeL 28 ZE|E= HF0M 4FE haplotypeO|2fil & 4 U
M A Z2F0 ZAet= haplotype & ot H10| H2, d2|d H31t /A
e A2E HOf HFE LOE =RTZ228EH Foieh haplotypel|sts &%
= & UHe AS AAStH (2 3.83), BAOTF 1EHE haplotypeO|Z| Tt

2 7rg7 W20 B JHAS=T2 haplotype FF0| A|HHL=E s UF
s

i

_" F_._

I 2N
M
i
Ir
d
N
-T

o
- BEA] RHA HESF F haplotype A&+ &4 Z2AE SEorH, gEEH

4 {2l ASF
Hio|2{ AL £, WY, BY RG0S w2 0 SHL YL EE 9|7t YFHO Us
HO|1, 0|5 oML 5742l haplotypeO| D2 H|£3t HEE EESID Yk HOR
HOF M &4 R[HO|AO| OpY SRR 7te] METL OHQ EWS| YoiLrT QIOn{ Hiol
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o 2 0|83 Wy UM JH5Y A A7

rot

<))

o

gl

(1) g9+ W&

- ASFO| Cht SBFHQI RHTH WS 95t ASF B I3 ME U Y 29 422 123
T, 2AR7|9 RYZ SHA ASF 2| i3t s 2912 3

3]
rf
ey
o
13

- AR £ Y
 OPMOIEHR| MEf U ASF HIPROREE B3 ARG YEE UM BY AAY U F8 9,

248 Ho|SIALL,

29 ASF B3 £7 RS WHYSIO AHR7|Y RHO| UG S5 2912 TrorstHCt

AT FTO| CHoH OPYNEZ AEN U W AT M MEHH, Y BYS MY

ct,

2712 OPYTIENA| A MEIA UE U WA BS 71 5 D3 A7 2A 2

SI0| RALS Sol OPYTNEAA| AN Uy ML U i) CisH O $SICE ORISR A

Bl Wy AL T AT WHEO MEY U AW UfF MEHY, A3 5 24

5h%

OF2l ZARZH OPYTIEN| A% O ARO| Cfeh 7RSS S B RS £AGHD

1) 7|23 A=

- 2020 (M A L) BEAOOM HA[SIARO| MAAH =2H 5§ d=482 &F 8229 I & It
UL ZLEFHYLCE OF 450 km X 350 km F7|0M 25 m X 25 m ©YQ CXE HEzH
B 1 km X 1 km ©2l8 A& YEE LSoFULHE 2.20)((2020F BN Z=x). 71IHZ
E=20| Ogt A2 (Road distance), 7t7t2 S==710 O3t 72| (Dairy farm distance), 7t
N HFA|of ofgh HE|(Residence distance), 7t7t2 %0 gt #2|(Water distance),
AP (Forest type), +tE A (Forest age), BArE=(Slope), AfHZF(Aspect) 50| +=FESU

Ct,

2) ASF A=
£ 2019\ 102 2E| 20219 11Y71R| 218 ASF 29 Hefz| AAY RS £35L, HA
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A S0 et TS ot DB 55t

H 2.21. 'gotol MO ASF ZF ORYSUElA| AST A& & SHY S5 (2019.10 - 2021.11).

= Yar Monih Dy | yEa g Calencler dary | BMEE | Coem Chtbrmahs e AR F 2
1 1% 10 F] 191002 [43740.00 15-10-03 100 | & | BFE MAE R 944
2 18 ] 1 WA |43749.00 151012 D00 200 ] CEd) BHT gMe sae
i 18 10 1 51 43174589 1 20 Eig W WG TWEl 116
] ] 0 1 5101 l43730.00 15-10-12 000 200 g =¥ HE THE 2%
L] 10 12 191612 [43750.00 18-15-12 1.00 200 o N = E HET U9 A

inter-distane D_Residen D_Dairyfa: water_dis slope_kor dis_road 3 korea frtp korea_agcl aspect_kor altitude k

2271573 660.6815 6918.822 108.1665 10.28732 6300286 0 0 169.8753 179
62.93157 1860242 1895943 408.0441 1257811 2202907 0 0 198435 101

0.04072 5534.736 6618.587 3408005 13.55079 5042321 0 0 171573 626
0.185482 5527.576 6622.122 343274 17.22345 502641 0O 0 162.5973 613
73.22714 5695024 6791208 3583085 19.66845 5239275 0 0 2062587 618

3) 712BY YA ST B AR

<A 290> Zo| 7|22 LgES Yol d=0 gk OFYHEx| He, wEY, =21
ATUE, LY, Y4 50| WFt ARE LUSIACL W DSY, E2Y, U7 UE Y
Al 1.00 284 09 7] wzA1e AAA 2E HES #2t ¢

il
rx
IS
Kl
Loy o
rlo ©

0o 10000

He 29l o3 713 T
1% 290, 3MHIE WRO| 2@ BHH Q90| 3 27 AR,
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- Holg BHE AR AER7|H 2 00| &= FH0l| s OFYSElR] 2%, H|EH DBE

4
Ay
ol
8
ful
rO
rok

- ASF7t 20194 10¥ EIE 0|5 LA JHx|4E= 20204 1€ 948 7|Ho2 URHQ
1502 8712 G40 S7fotAL(z|=2 £A of 50¢ O|& 17 291, €4 sha#). of
2502 Boil MS7tets dFE EAM(ATF 2.91, JM st #)

a) b)

Cum. ASF Qutbreak

Frequency

Outbreak

30 o 150 2m b B

a 200 300 420 SO0
e 40 e o Days ( 19-10-01 to 21-11-08)
Days (from 19-10-01 10 21-11-06)

(occurrence days; 767 days (2-years, 1 month and 7 days, 1,687 points)

O3 2.91. SorHEE 0| M) ASF B4l A a) YYLED, b) L&A

- <KO™ 292> ASF £¥ VA9 dH| U RHE £ Y42 UEHHDE ATI0| 57%E
43%5 HOl 4HCE UQUTH U XG0 M61% £F % =YL 3

U=, ol 2RO ZEE AFM TOo| &

ol

ol
el
2
w
0

O

o]
[ =
ARk TS HFIT. AY ol &3t |

H2 or(423714), AH(417704]) =0l A
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Gender wrt Infected boars

Male Female

Counts Proportion (%)
Male 528 43%
Female 697 57%

Either male has more immune power than
female or the population of male is lower
than female

Freguency

400
1200 25
e oy 200
800 % 280
g i)
800 -
WL 0
200 50 | I
i i  EEE RN 1l
- o ERDTHIHDOTIADEODED D
Bl EE FORD O 304 B0 o BB G ED 3 A W o W
Area
Counts Proportion (%)
a7 651 0%
AH 1036 1%

i
&

Praviencial distribution

Appeared in Gangwon-Do and Gyanadi-Do, Gangwon-Do is more risk zone.
Habitat suitability
Mountainous zone
More forest
Why only in 2 area?

0% 292, ASF B3 AL H L AN B .

<AE 2.93>= ASF =9 Al 8 A

=48] A=

20|=4|,

Az E7F Q0o B E
H]

| 291

1S B LErdD S2te| HAZ0IMY 23 YITE 24 STt 7hearel 72
4 FE2(Paved roadi2E 1000 m L9l HE AR £E UE2 LEED A7t 2
42 WSS 35| 20 SUCL SAISIO| H2le ChA oA 1500 moA & HIE
2 291 27t %0122'¢% YIZ7) 35 YORRCH LES 300 mojA EHIo| MIEES &
HOLf, HYHOR 300 m O[3[ofAls BILE EOUH ¥ 300 mOAON HIEE 33

OFZICt. Ol OFAMBIENZ|S] MAl SHILE B US 4 QUoLf, WH 8O|ZHE AHTO)
o 4 Qo0 Yo 2IIMO ARV} WRSICH Wk HHHMOZ 180 2HOA AL
MO2 Lorer), Ol ASF LHAHO FAF SA WY 4 AL AABIREL 2ot

2|3t AEIL 21T
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0 ¢ " E o E 1501
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- L - 1004
50 54 e il
D™= .
0150 30N 400 600 THO 4000 10800 t R S T AR g S e R L. 5 1 L
R 0 RO 500 450 6093 7503 9003 S0 000500 PO TR AN BT N RN ETETEEE
Distince 0 catt fes [} Ouece K Ao el
. - i 0w
'L' =
1 | Tl W - B0 P Mo}
L m Distance to residence 0 11522007 119665 26.26
™ _ E Distance to cattle fam 0 1372899 227943 4225
L3 i 1% Distance towater 0 531872 28713 &7
i ¥ Slope 0 4 184 02
E"" i Distance to paved road 0 858650 164992 3143
| % Aspect 359 1827 217
o _ , Mlfuge  § 107900 30843 474
R TR IEE T T T T ETT T g g g A
St i it by maved 1nadd (m| A AN N B e S

Aapct [degres)

- KF 29459 FE2 AAE 20| IhHE ASF A F M SAXY 7S Ao oigt E.‘_|
S|

03 293 ASF 23 H49F 28 HEQQIIO| Hal

2 UEHACL XS A™T HIR 0 AU e YEHOER HY F2 HYT} O
0|5 72i7t LOIULZS ATSIA| HIEIF ZASIACL BFS 295 kmo|YOH Fcfr2|s
152.1 kmoO|{Ch. BE HA 2 45 7te] A2le 50 km AN FT) WIES LERHY
LE|(1 2899 £2%) ol BFQ 59.3 km MU OR UX|FUCL 47| ARE N
AT A Uy MO 20| 7|2 ARE B30, DY MO SoIsh HEI} £,

T
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Distance between two Distance between all points
immediate points

50k
~ 4504
g .E
5 400+ 0
L 8 o
o 330 “J,z:‘.{.r.
5, 300-
0
B 2507 5
g 2007 o
- | c.u:;.
g 1% g
Y 1004 o
= 50- _
0 — 1 T T T T L ¥l 100 150
0 20 40 60 80 100 120 140 180 :
Minimum 000 Parameters Distance (K}
Maximum 15207 Min. .+ 000
Max. NI
Mean 29.54 3
Standard devia M s
bt 9""3["5" 3126 Standard deviation 3.7
Coefficient of Variance 105.84 Coefficient of Variance 000
First quartile 142 First quartile 175
Third quartile 5019 Third quartile 8182
Interquartile Range (1QR) 4878 Interquartile Range (1QR) 2308

I3 2.94. A|AE 20| IHE ASF &9 2 2™ 7F A= & d 23X 2F A=,

0l

<O 2.95>2 ZH7IZH 20| SOh0| HIE H2|E LIERATE ASF ZH7IZH 6UR 7HE

5t CH(Marcon et al, 2020). 25 - 30 kmOf|A 2|1 HIEE HIOLL HMEFHO= 15 - 2
kmO|E HTHHOR £2 WSS BYD B2 295 kmoO|Ch 50 km O|40| El& 742
o ¥IEL Z43| WOIFCE Ol 2 BUHQI ML AR ASF BUIE[ZOILE Bofy

T80 £82 25 AU

ol
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45— Min 0.31
e Masx 85.37
404 Mean 2948
sD 1502
354
% 30 B
= 25
B’ ——
e 20
15 |
104
N T
0 T T T T T T
4] 10 20 30 40 50 &0 70 80 90
Distance (km)
13 2.95. Z4E7(7F 10| & 112{sh ASF &3 A 7F Ao E HlkE,
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- ARZ|8 2E {ES St AslE 24

- AR 7H84d, E% =2 Z84(Hong & Joo 2021, Park & Hong et al, 021)5& 125}

- Boosted regression trees (BRT) (R T Z1ZHO|A ‘BRTAFE)(0|, Elith et al 2008)

- Generalized linear model (GLM) (R ZZ12H0{|AM ‘gim’AF&)(%, Nelder & Wedderburn
1972)

- Generalized additive model (GAM) (R =230 ‘gam’AF&)(0]|, Hastie & Tibshirani
1987)

Maximum entropy (Maxent) (R Z=Z1=HO|A] ‘Maxent’AF&)(0|, Booth et al 2014,
Kramer-Schadt et al 2013)

- Multilayer perceptron (MLP) (R ZZ 10| "ANN'AFZ)(O|, Park & Lek 2016)

- Random forest (RF) (R 2 12HO|A ‘randomForest’AF&)(0|, Liaw & Wiener 2002 &
Rodriguez-Galiano et al 2012)

24 =
Al UERGT B7M o2 Fst0) 25D
2o Qe AWel &7t WMol Euo| A Lerd Q247 AL BT ATHES A
7] Sf3f AE 42 9507WOIMEE 2757, 2307H, 1807, 1287H, 907 S Zo[of

‘spline.correlog’(R)S 25t <13 2.96-98>0= 1807H, 12871 L 90742 AZE 240
CH5H0] Z+ tHEFo| CHSE Z7F A S HO{=CE AH2|of s M -2 Dash [0 DS A
Z 40 L= OH2 H40| Hisf 2 HO|E EJCH M 7|9 Y0 HMZtE 0.78 -
0.822 £ACH Ol ASF AR 22 Of Wj20| E20| 717t90 Bt $2 2|04 ool
HIDE AMshatE ool Qloz|at of{AZ|LU, oto2 O AEJF WQSHCtT O ARICEH At
L=7190| 7{2/(0.48 - 0.68), 7t=1to| H2|(0.29 - 0.46) & ZRTZ2(0.22 - 0.42)F 27t A
Yol w2 o= LEPGCE Zh HEY 7ho] HEd 24tk HE/Y 52 125t 128 A
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HTWZ0| 036 0|49l ILE, SAHsTeLe] 72| o

Z(Paved road), X/ =2(Local road), =12 A

o r O
« Altitude - Aspect + D_Forest « D_Livestock » D_LocalRoad
84703 17.95722 07968021 22. 54517 WA 0.03537887 51.75857 ma 0.1480078 19.3953° 5.008241 0.4933335 15.5005 na. 0.1022517

= D_MainRoad * D_Residence » D_Water * Slope

18,42371 0 .-.;5.155? 0. 3644683 FE.SOILE Na O FUAAAA S 13.27580 NA. 0. 239965 17.69996 wa 02006255
1% 2.96. ASF ZHZO| I}2 B7F AEA(180ES)
s Altitude « Aspect s D_Forest « D_Livestock s D_LocaRoad
$5.57063 16.06781 0.809030% Na a0, 06294645 NA KA -0.03767981 20,6830 5.982178 0. 522280 17.21091 KA 008997720

= D_MainRoad » D_Residence » D_Water * Slope

20.02474 KA 0. 3128180 1. 50071 = -'-.':='3—3: P i 11.87308 NA 0.0873152%
% 2.97. ASF BHZO| U2 Z7t AEA (1288 2)
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« Altitude = Aspect » D_Forest » D_Livestock * D_LocalRoad
x e ¥ x # ¥ o ® L] ¥ !-lé Y
57, 04815 12.94112 0, 7802489 (42057 ma 0.1672517 44.94305 xa 003291363 23,4802 1018071 O.6763IT2S L7737 NA 0.1177041
+ D_MainRoad + D_Residence « D_Water « Slope
o y % . . . x4
2107 WA a7 23.50239 4. 826034 0.4608203 13.73343 0, 7446903 0.3822455 250373 mA 03317333
17 298 ASF ZHZO| T2 Z7h AEA(90ER).
H|Z3 X} Z(absence data)E AlMdsILCt
AT

=
[=]
m]

11
=

8 - 16 km2| HOAM U= MM
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3
ZASIALHE 2.22). 3482 &9, HIEA A=0M
L dyrdoz 72 FES UEUUN. dAyHez 7| FHgEdoiM g H4o
Me =2 VIF 22 EQO. S4Hs71209 AHE|7F 3.61 - 6872 &2 ¢S EA2H, 7I=
o] 7e|&E 385 - 5482 EQUCH ZHMEZE 235 - 3082 AMYS| YOt ZMY

2 F3EE 50EHE FUL Des 117 - 1712 FS
1.5 O|st2 FUCt 7t=2fel HE et Fibzs7tete] Hels 37t Y8 =X
A0 AM At Eo| VIFE HU2L J7h EHdo|

ZUH oz FIHH P G0l A F2 A, MER, AER F0o| HE. F

O - O
AME, RS folile 285 A HoSE+2 AYsiAH.
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k=l
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E
lo I o
o e r.

r&

4> 18

|.|-|

B 222, ASF B ZHYZ MY 24,

Presence data (128) 1~16km, 1:1

va?iab]es VIFf variables VIF
1 Altitude_D 1.170338 1 Altitude 1.717959
2 Aspect_pat 1.061701 2 Aspect 1.023285
3 D_Forest_D 1.299194 3 D_Forest 1.164116
4 D_Livestoc 4.343694 4 D_Livestock 5.866636
5 D _Localroa 1.099849 5 D_Localroad 1.368793
6 D Pavedroa 2.565207 6 D_Pavedroad 3.079122
25 Restdenc 4iﬂ*8983 7 D_Residence 5.480076
8 D_water_pa 1.149896 g D—;ﬁ‘;g; 1’3;31%22
9 Slope_pata 1.196413 B

8~16km, 1:1
4~16km, 1:1

variables VIE variables VIF
1 Altitude 1.500765 1 Altitude 1.536854
2 Aspect 1.028128 2 Aspect 1.043226
3 D_Forest 1.199575 3 D_Forest 1.075513
4 D _Livestock 3.801220 4 D_Livestock 3.605692
S D_Localroad 1.496620 S D_Localroad 1.264436
6 D_Pavedroad 2.446825 6 D_Pavedroad 2.353780
7 D_Residence 4.005448 7/ D_Residence 3»832£53
8 D_water 1.090021 8 D_water 1.056590
9 Slope 1.345653 9 Slope 1.211504

- 118 -



2t Sy A

-2 dese oM AGSE HIEE AR AY 20| ofsi <™ 2.100>2F ZHo] AUCSF TSS
£ 8ol 43I, “10 fold bootstrapping” & 502 AYstd BHS A5tAH. 1- 16
kmOjA{= RF7F AUC®t TSS7t 27zt 0.725% 0.3552 &H LIEHGCHAIAM 1 2). of22f 8 -
16 kmOME E2 ZHEEE HOl ZHO| Q=0 BRT7H AUCE 0.701, TSS£ 0.4452
= UEHHTHEM HE). S5 d¥S 48 2 RFOIM s At 2te] Aot AR}
TS D[R |0l 2=, e, Fu HE| #2222 LEFGLHI™ 2.101). BRTO
T97F TEA UEHE, AYE, U, e A 2 FAE7E 208 =2 Y

1, SO A2t HluAH oz A LEFGLHOE 2.102). & AHEoM FSH2=Z 4HH
HeE|et BAIE7L 52 AE YEHHACH wEtd of & Q2910 ASF &30 HA &0

AJArSEILE. S22 MAHZ|(8 - 16 km)o| M= ff BRTO| 25 Y7tA] 47t

B2 A YERRL, BFH JH7RR XG9S EeehE @2 BA(1- 16 km)oME= RF

| 2o Ar- kel HE|ep FAER 52 F¥FE OXU=Ale & + odH. 25 JU &

EE X Crofeh Z7A0|M o2 Hibt My

ZQOIE Al B2 HFHS FYO OIHEXE

Dist.
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ma

TRE0| AL ArREHO

(km) Model BRT GAM GLM Maxent MLP RF
AUC 0.6333 + 06646:  06814:  06364: 07237 :
1 16 0.1101 0.0634 0.0586 0.1238 0.0704
1SS 0.3692 = 03008  03169:  03646: 03185
0.1381 0.1112 0.1067 0.1576 0.1226
AUC 06353 - 06263 :  06363:  06283:  06777: 06777+
4~16 0.1155 0.0851 0.0799 01212 0.0725 0.0661
TSS 0.3692 = 02246 02285+  03631:  02662:  02262:
’____O_inﬁﬂ___' 0.1338 0.1220 0.1458 0.1413 0.1044
AUC | 07010 i 06102: 06012+  05630:  06742: 06845+
8 1 6 | 0.0864 i 0.0821 0.0700 0.0933 0.0626 0.0674
TSS | 04446 | 02015.  01838:  02015:  02954: 02992
& 0.1187 H 0.1087 0.1035 0.1845 0.1020 0.1192

e e e e e e

I3 2.100. ASF Halid ol ZF Hs H|u.
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RF varlmp

%¥INCMSE IncNodePurity 0 water |
Aspect 18.02319 2.728878
D_Forest 36. 65019 1.805189 Apect [
D_Localroad 23.90666 3.157179 e
D_Water 12.47309 2.128693 £ Dol
slope 36.14682 4,151403 -

D Forest |

0 -1 10 15 0 25 30 35

. s Importance
Selecting the closest result to the average of 50 replications

Ao

I3 2.101. RFO| IHE H4 T

BRT varlmp
0 Water |
variable permutation_importance  sd

1 p_Localroad 25,5 0,022 Sope

2 Aspect 23.7 0,018 4

3 D_Forest 23.7 0,017 § g e
4 Slope 19.7 0,016 §

3 Dwater 740,000 pger

D tocoood

=

5 10 15 0 25

* | Il “+
Selecting the closest result to the average of 50 replications A

3 2.102. BRTO|| 2 B4 =9 T
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UM AJHRS0l B2 UYL 43 HHZY SH Y FAPL A I AT 9
3 Q191 3 So| Dre 0I0| BSHH AGIITH MR HCh ABHOD HIY I
q =]

w5 AILZIQOIN BALS S5 HHZ SEfet AW MME of s 4
BAZE 71s3E 744 7| 8t 2 Bl (Individual-based model; IBM)Z L35t 71|
MOp O el of EIHO| CfSte] BARSIHCH HAMOo= B L
57| Ol2{QDE ASF WASA| EIHQ XL WAR| 4 ]
o (52 2020-1105)"A 29t Lat HLE E3ff DY TASIACH RAAZNE 27
FEI} 2 ZU(LFHIE CANOIA AHAIH AMMES ChRD, 2 HLoME 2

OjAZf AMYS CHRUCH B4 M7, 73 48 SoIM YEES BESIHC.

1) BE A AE

S0l 0 km X 30 km"Z 5t T Z7F2 30 m X 30 mZ 5t
Ch = 0M s AR s HE2R o, A7 37]= 20 2,00020[|1L oAl
2 1EE SN, MRIALY AAIH ZHO| H|sH AFAYERAS| OFYSNENZ| JHA|Zds 1L
2ofil, A dss F7IE ZAN HEAXH. <IF 2.103>2 Z- SFZO0[H HA9
MAL S ZJAF S A|ZH0)| 2= SU4E ZAtstl, 2HOFEI T D H(hidden Markov model:

AMSIIL MAXE HHEIEE SIUCH H O s4o2=

o o

=
SO HYEAL. ASF= 2 YEFO 275t 4FEHE
= ofL. A= & I 5t 7t 9T QAF E|EE SHGC

YA U2 AP A7 SO LA,

H
Hu
ro
Ho
X
r (]
ol
=
=
10
I

T

T

o

L) OPYSIENR| A UE T2

AR BHOME WIS CYOR SIOE AIAES BE OPYHAS BRSI|0E 7
C CHAIO) 212 RO RHRASERZIS] OPYER| 7Y

AP UES CHRD HOH M3 2L FO| RASIES SIHCH OPYHEA HFOf A
]

[
TEOMIs =2 AL IBESAEE, 2001994 2928 B4 TES €1 4o OE
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proportion

10.30 -
0.25 -
0.20 -
0.15 -
0.10 -
0.05 -

0.00

|

L L L] | L [T] * L ]

0

1

2 3 4 5 6 7 8 9 10

Number of offspring

13 2104, OFYEH| 7t MASHE AfE4 25

Ao

- 1238 -




B 223 EH AMEE 24

Mo. Parameter Value Unit References
! 1 Age proeportion {0.50:01,12], 0.27:[13.24].0.23:(24,7 708} Dml* Merta et al. (2013)
2 Minimum mating age 180.00 Days
3 Pregnancy rate 0.0 - 1.0{0.8) Dmi
4 Gestation period 11415 Days Henry et.al. (1968)
5 Postpregnancy period &0 Days
! & Mo of offspring (1.9 Indi. Lange (2014)
; 7 Prob. deter, offspring no. M01Z, 00079 0155, 0242, D4, Dml Lange (2014)
0165, 0.073, 0.024, 0.004]
! S Sex ratio [male: female] 0.45:0.55 oml Merta et al. (2015)
! g Radius of neighbor arez (10 - 20 Cells
b0 Carrying capacity 30 indi.
! 11 Owverpopulation holding days 5 Days
. b Threshold den. for Alles effect 2 Indl
i 13 Long distance movemnt mean 600 m Data
i 14 Leng distance movermnent SD 150 m Data
i 15 Shert distance movement mean %0 m Data
L6 Short distance movement SD 9 m Data
I 17 Prob. of short: long movemnents [80 - 20] m Data
I 18 Movemnent of postepregnant boar 200 - 300 m Guberti et al, (2019)
; 14 Days of leaving group 60.00 Days
\ 20 TEM [ [C84, 0.4, 0.02], [0.05, 0.91,0.04], ol Data
[0.18,0.39,0.43]]
31 £oM ) [[0.08.0.21,0.67,0.02.0,0.08], Data
[0.94.0,0.05,0,0,00.[0.29,0,0.04 0,0.66,0]]
22 Life span 14 Year Marsan & Mattioll (2013)
23 Initial infection 00110 fer 1 - 100 rate [indi]
} 24 Infection rate 0.0-10 Dml
I 25 Days of death due to dissase 6 Dray QIE (2020
t 26 Carcass removal {6, 10, 15, 20, 25) Dy
27 Dairy farm constant (a2; a3) {0.1; 0.8)
i 28 Traffic load constant (mj) (0.02}
P29 Road distance constant (21) Q0
30 Human pop. effect constant (p) (0.1-09)

* Dml: dimensionless
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- OPYOIE 2| = 2402 F X2 (hidden Markov model: HMM)O|| 23t 71| H-E4 SOl
O| M5t F7tM o= 2R|XCH HMM ZE Atz = “ASF A FubAHQl 2t &red 2|y A

g A PISEEUHS7IeNEAY (5= 2020-110=2)]"2F w2f A1E S AorH. <1
g 2.105>2 IBMO|M O|sd il AAEH =55 EU. 24 A=Y 230 HEH2=
472/ (600+£150%) & TAHZ(90£9¥)7F Z+ZF 0.29F 0.80| HH| HtCH(HE 2.22). 2 EHE

7t Aslj2l & HMMOJ|M ZO|=E& OE= A(transition probability matrix; TPM)0j| L2} 3H
SH0| YolA|LL, HHo{jZl A0 [ME UdstE OjEZ A(emission probability matrix
EPM)O|| Sf7Hslf ™ot MAIZ(Y], 20| A= B+, =0 Ses UG 1k AFHOl gl=
27t HEHC 2 YolRIY. 0|3 ASF Zgo| ZEEH
_ Input data:
Input data: | | HMM Habitats
Movement ; ; : |
' : - Determine habitat
State deter 8 (EPM)
(TPM)
" | l
‘f" ------------------ >N
i| Determine Il|
Long i|  position ‘,
AR Movement : [ ; |
p N _\Y [ Determine |1
long | . ' osition |
\\_\ Mwement?/.."/ i mci;he?;tent Determlne I'!r\ p 1 fj
\ o == 1 #
\\ A Candidate area | ~~=="""TTTTTTTTTS B
N :
N Determine
Candidate area N B
< AP >
H\““‘a, 5
[Y
(Remove)

1 2.105. IBMOA] HMMOj| [IH-Z OFYSUE]Z| 744 O|& & ASF HIt ZAp Sk

ASF ZE2 Ho8 OFYUEA|7F 22 B9 SU0M ZdgE OPEUHA|F 20| Ax|Z I
2yt =&Y, 0.0 7 Q o e



Y 3 UYIIH6Y) 3O ZES SIACL ARE UY 7ITH6 - 25%) 30 HAHES 5t
ACHE 2.22). 2715101 47| AFF DAHRE S LE2 E2oof 72|, AIUE, 2
S, FAHE7Y FH2I ABALS Y YHE DA FRHAC

2) 2% 28 ¥ 93y HY
- M7 A2RIZ Python2= 245t 22 Simulating wildlife dispersal and disease
transmission linking with individual behavior (SIWIDi)£& 5t AIZEQI0 SES 5%
Ot <™ 2.106>= 3E SiWiDi 2203 o[o|Tt. <HE 2.24>&= SiWIiDi 28 ZF=2| o
ok of JHM2 R £ (YR, 4, LO|, LY AE S)0| Excell HUR A EEZ O
ARE EGE A|ZE Y §4 EMO| THs5ITE

Op == MM =El

% 2.106. SiWiDi 2134 o
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H 2.24. SiWiDi 2 ZtE (0]|A]).

g ST T T T Y < S 2 U -1 AT - O O O SO T S I " SR -
B modl oMoy Mot goap WM 0 Wt bk U NecW) o0 b RGO e DRRNUR  PWUN Qb pucrmoe G NN R e e eghioun eghlcur e cn Mty oK1 gou
mean 00 ew 0 fast R L - I thy TS L My f bop b me [}
mwnn 0 w0 st 1 Uhed Wwemh M 0 m tvmg 35 B My ] U 0 mE L]
puEnEsy 1 ew | faLse 1 Ghes fmetbi  [e0dn 80 Tromg [ N0 RS My 1 toop 0 me ]
msdN 00 g s i thea Saedlh  femm 0 ) G [ W0 RSE My ! booon 0 WE [}
a0 e g FaL 1 hed Saeabldl  TEWM 8] thy Y BT My i 6o & e 0
|nm 0] w0 g b thes Mmewd MmN 8] 1 Uy 005 FLSE ey i [ 0 mE 1
BN [ v [ FAlsE 1 theds Swmabn  pOWT 1] M Uiouyy [ 000 TASE My [ [ T [}
WWh 0 ey 0 V] I Uhma Saibi®l Pt g W g Wi AL My i R VLT [}
Wiy 00 ey O falE P Wk Gewthn fw0ne 8] Doy [ S My 1 L L ]
ny 0] ey A 1 thes Sepein PN 8] thy W A M ] P ¢ e [}
Lm0 L B AL 1 LTI e il | ] OHg W FSE My [ b 1[4 muin,_ 0 ]
MO 0 mwg [ s 1 el Semabin om0 0o G [ G FASE My 1 0 fmE,  § TE ]
ERMRAT 0wy FLSE L R | 1 Ty [ 10k RUSE My i b Memam  f OTRE t
MMy 0] ey [ Al i ihes et e 0oty [ 0 ST My 1 b om0 T [}
gy o1 ey haLsg § Ihes Swemih Pl 3 0 oty e GAE Wy [ b teme, 0 TRg [}
Mmoot ey O FLs b lhma Mmowd B[RS ) 0 by [ N FE My f ¢ e, 0 M 1
g 1 pmp O faug Tl Mmowd B P 1] 0 fvuy A0 RILSE My i b om0 TE 1
MW 1 e 0 sl 1 iPed Swethi P 1 0ty oM FSE Mgy [ 0 Mgk, 0 mE ]
T i b wh et (R B 0 o sy [ b ame, 0] ]
L L L ] FLE ] Thed et [PTHT i | 1 twg 1 N SE My ] [} 1 fo_malt, § mE L]
MBS 0 e Falss ! Pheis fwabidl [T 8 0o thg [ W UE My [ 0 o mm,  § ME o
R 0] wwg [ haLst 1 ke Sammin  pewm o g W kg [ T8 TASE My [ b Home, 0 T ]
RAEEG 0 wew 0 fise | ihed Gt M 1) oty HN L by 1 U {OF. "N [}
LT TR g i Jhede Swertin  fewt] o 1 ok 0 005 L ey 1 0 mm, 0 MU [
mny o g | ade b Shesk fapchi (e L] 10 twg 10 MUE Ny 1 ] Do _mn, L T (]
mm 0] ey O Hals t P Gt pWT 1] 0 Oy [ 00 RLSE My 1 0 Ym0 TRE i
e 00 ewg O Lk T ihma Gl [Tam 1) B g 480 FAST gy I b ifegmen, b TE i
T T FLSE [ I T N fhvey e R My i b om0 ME [}
wnem 00 ewg [ RSE U N | "o oy | Sl oy [ b eme,  0f ]
LS e [ ] i W Dheds Semabitt  (eonf 1) o bty [l T L Wy [ b 3 ma ) ™E [}

- 127 -



o 0 =~ X
o X M_m T < ol Uo
A TN ojn .
WA 5ty @ : Ao 3% N
> X i i 74 4 20 ° o oo i T 4w
o & = F = o O $ 0oz = ol 0%
&~ o O = 10 5 oo WMo 5 &R
SRR~ e <Y o - % » : = o 3 ) S & K
) WE o gy OO ¢ 4 ;) — a0 0 K & = =
[=] _._.___._._ 0o m_-ﬂ._ 3 3 E I 3% ﬂ- |_.U| _,._._._ o ...A.O = _nU|
B oy o A= i . j #e o2 of T oL H
o - N 4 =y ot KO - { . E g . H <F 0] B0 in
Loan o #oa g © ‘ e 114 %0 ¢ P o f
i d Moo= oo n H i — ~a — __u/ZH Xl ot = 5 NN R
gamﬁw.__ﬂﬂ : ; o — ) ulmuwﬁuu%mm_za
o] .\:/L UK M_”_ ol T 8 S w_nw go N T 5 o M 3 o4
~— —_— — il — ~ 1
S W@ S S : R Emo_nmm____%.uynmm
N — — TO0 o_._u m| aﬂo - B = =3 _ _I_L o3 . 0% _._.__|_ |_u| - |
Ho & 2 < w1 o i : & S = L o= <0 =
— R X < £ % = X = L O._ W”M 1
-~ 0 i = 5 : s ol = O S 0% o
H a_l_ = %o Mﬂ g 1 2 - |4 o ~ oo = o nd M._I
H v _)_ r 30 rUE ) — i ol 0 3 N © ™ <k ol
Eonﬂ.&ﬁwynﬂ_l__ ’ TR . quTA_.Jr_IumJauma%mulH
TR X i, N0 BI 1 o o oF K
PEN BB h TElg®a T
LH 1o R N g M Ho = = T . xO o B0
oy ROF Lo ulo = |® =0 op W T oo i
olo ot RO <F 0N S | = =3 o gy RO N
e P e} __OH_ _._l_ .A_l nU o |__L - .A_I il |_UI —_
o _.._nL ° X N S o ol of - @ o 5 = o
— oju S ot do < o o = = X X0 (=R 0%
s Ep3° g@E’ 5 |t WNM&OTM1 <
i3 7%IE,MOW% & |om zt.__/uﬂ)ﬂozoﬂATﬂn
o MY o o D < ERNEE BT I = L
- O_ _ o_u_._._ < —_— = - ~r O_E o3 1 % o =<
5 dmmd e £ |ok _ i W I =
_ |—_A|ﬁ M Xo =] R MY = <X . o4 2 o ™ =g
o i~ N o= o X Eo|m = o STRNCA - N
d Mm.m.uw__o__ow z | o____noom%ﬁ_o Ay
H__L 5 o 1o M 70 T o m ~ el ol H_._ T ..Imq_._._ ,N M ]
s el SIS L T I
g < o o |2 of R W&ok gy o
< o o & I £ | R K
~ o _ 5 o g 5 lm X B s 8
= ol oo = © & 33 of "IN T = X 5 Ly ou =T TV OH
N - T4 M LR TS = o =N % < o8 T M 10
i< md w LO T —
H 5 = o_._ i = =0 o) o W TR X WK
~ N .A_l mil <] o 2 &3 o Q_ L
. B — o_._._._ fee) H_._ﬂ o 2 i 0 X0 XI
m.._ ||r_| o m m_-WL —_ OM _I:_ O_L ._O._.O ||_A|
....... 2 o _
; i .m. N O O__”_ .A_l —Il_ il _._.__L _|__AwL

- 128 -



Mo
_O‘I_l
3R

Events for healthy boars

WEl N2 SEF RE4 EES NEG

15000

L | | ‘ | ‘
Bl Exl B3 Exd

Expenment

Freguency
e

=}
=

Ex§

140000

? i

5 B
g B

Freguency

g8

' \

I 1

I 1 ,

| | 4000

| |

I 1 "~°
HUE Al

I 1 i

X ) =

Averge

Fosest
Broad and
mixed-leaf

No-forest
Needle-leaf

Average event occurrence

Events Healthy (%) Infected (%)

Water
No-water

g

B

£l 4.9 4525
E2 042 0.22

State

(5 observations for 200 days,
infection rate; 0.01)

=] 4159 4641
B4 0 o

£5 1567 813
£6 om 0.01

LI L

Events for infected boars

Bl Ead

TN |

MED BE2 WES WEd WES WES

oy
I
I
|
I
I
!
l

ExS .l.-!lz;!

I
I
I
I
1
I
I
I
=l

il M
|l
Ly_

Time

™ 2.108. BALE &

ZS
=

ol
=z

7+
(=]

OFAF
[ele}

Ct
- <= 2.109>
et 2 2
7t 247{L4(100), ©
7H120)5t2 2

|

2N E|Z T§F 4t

~—

=]
o

Ni

[=|
o
—

717t g2ty g
SE2EE(12
280| 50tY

7+
(=]

2 JhH|40) T2 ASF HIt

0)

=322 H

b

E35t
|_

WA HE

AMA HAZE EE

e
U 2% 80
HHZ47E 37 oI
) 247t

A
o

oF A
E—r
7+A
O
(

S

o
N
n\l
of

O
o
oT
A

a2
rk
riy

L=
— =

- 129 -

Eq%q.azanﬂ

I.

O

‘.ﬂ_f% 2| 270 4|7t

& At

g =0

JETEREETES

=
[=]

0|

A7t BRoM



LR

w _'!_\Lﬁ\. — ::nn
» N
] ‘\n\
» \
: W ‘L\“\M‘
& W o W

{transmission rate; 0.1,
no. of initial boars; 100)

« » mwoas & % e %
e bl —— _p:.u“
e _"_‘J —::nﬁ_m o =
"
o
j o 5 ! \
! i be
t e ey
x
X M
g [ m Ly m m
[ o ] i L2 w .
Taree

(transmission rate; 0.2,

{transmission rate; 0.1, dieleet
no. if initial boars; 120)

no. of initial boars: 120)

a3 2.109. 222

74 2 ASF 4EEY THE HA 37 =2 H7Y.

- 130 -




- <OdFE 2.110>2 F8 &

HO|E LYEfHCY. ELY
HAH7t 6Lt 20 o A
o ZAMAEY L 0|7t

o cf 2

Ni

A
2t 1 ~8
ol 740 |

=2 O A

O

=

O|0] =
AN AN -

S ot ArA|A| A E
SF=(5 indi,),
g M 271§ HEHE. 2E7F oY E
O AFA | A4 20l
2 BEs =0 HAZTES B Al A 20| 202,

al
=

) 52| Zof

7k
(=]
Al

—

of ThE M4 g A 271

#E&(0,03) 2N ARA|

B& dA

| 740

= (@)
=2 oT 4

= O

6YY M ZrZk 3,000 & 1,5007H

=012 AR A 20| b

HOIRATH(E M), dEHMAZE 2f0|7F L 242} 3,000 & 1,300703| OfAEH(H ). AFAIA A7t
=012 8% ZGMAZY HIEO0| SHH 2= FOIKILE. O|ZM AfA| A7t =O2EH Y
HIE S7MAdE & + UAMH.
carcass removal day 6 carcass removal day: 20
|II
ii.
Jr.
Total ﬂ..-' " >
_—u;-;"'“ﬁ "l.;'
population .,p_.'.'"r".._ '
/ N ,.'."!:!_'. =
& I
|
g SR c—=CF wmemmnsaceedfies
Infected i e |
population » ane i, = f

(initial pop; 10, carrying cap; 5 indi, initial infection rate; 0.1,
infection rate; 0.03, iteration; 200, 50 replications)

(initial pop; 10, carrying cap; 5 indi, initial infection rate; 0.1,
infection rate; 0.03, iteration; 200, 20 replications)

I3 2110, AFAAZo THE A 2 4 HA= 27 #Holof oigh A,

- 22 FSIHAZIZE A AL FAE HAES 20]7F AR HA AT St 5*I
ARTEZ| R, ZEMAEe 3% 2 =2 S7F 3 € & URH(IF 21079 4 B
g). of2e Y d2 2 ZAO| U2 JHAL 3719f #ol7f YotH= HOIUH. 4 IHA|
o H0|§ FHo R HO|7| fofl AA|AHHLO| 62Y FR0= 50 gh=, 202 4R0=
20 gr=S AASrH. Zf ZARS] Hb=0| mef O w2 LEERE e 2 TEIXA
CrgorAl 20, 154 et 7I=2HME gits| FojL= d27F TWOrM, O|F B4
LR = &+ AH(AT 21078 J2=2E I[d). 4 ZAS HO|RE ZAR9 AElL
= S4ot=d 482 & UH. 19020 AF = TEIF LAl S7tet=H @8 BEE

- 131 -




o o
2AREY| Of2{HCh ChEt Ry ge
IhD 2 4 UACH F AN E

r0||

=1

- 132 -

\J

ro

A0IM 2O 2 ZR00 HeliM ZAfefil HRAO MEHQl {440 TRsttil



o ZU OpUITiz BE U AN SH2 TaF T LAY LY
O MAo| e AT B 7| 2UEZY A

(1) g9+ &

CHATL HER|O| 0|5 ATHEHE HIE ZAIIL, YR 0|E2 HSHEHE WA FITL

A0t} 24527 ZUE
() @7 73
- AR

MBI A7 R0 YT BIA AYBHY B
Af2| Ttet |3t 2 4
HE SEID YL 0o 017 117128 RUUILRH YT HalsHE AFUL 20
HURE o=
2111.B). A R4EZ

A7 M43

0.035km 2
A|Fo|L}. miefA SUEfR[9 YAl A J7F 7HssrA| T, 7
A== A QICE O] A|HL 29| BIEZ| O|F% HAO ofs Oje gt
2 ALE HoL. BAHZ Sti=ESE W AEd GZ2H U0 O AF2R9 SiHA|

SRR AR Lnonu ez aa&n e, Eﬂ&*

==
of o &
L MBH5IR| S HOo=Z

rte
re

O[S0 #|<fo

rlr

on

ol 7102 HOIC},

HAE A



a3 2111 SPU=ESE 3o S5FA) 2 SEE E2(R[F([B)Y F+F SH (= ¢). B
= *a*il A|H) B =8 &H '—H LA 2]

[

N

18
B
rf r
Y
m
2
30
ojo
o
=
=
o
o
N
rjr
r&
>
ng
)
J>-
r_>:

) 2O FrHEZE 22 FaE HEE.

- it £ GlO|E 4T S £
- 7tH|2t ER(Browning BTC-8A: Browning, USA)2 OF4E=0| It =2 AL W A}
S2E Ezfot= S MME SE2E . JtH2f= 100 =0|2 470 +22=2 4

d
m
O.
N

SCH AR HY A 33 A4 HYO| JHSOIEE MYYOM, HY AW A2 120
CF A4E AR 3Y F T O1MD 2N BRUCL 3 AT FEF B2 ARY IY

of

BiAIsk7| ffsh, of2 & ARRIO| Bgl FL, oF 22l ArRIBE AFESHCH(Otis et al. 1978).

o o2 A7k b ARZIO| RS U AR g, AR 20| AR & JHA B &
0|},
- HA HZ ARl 2017 5F 15Y A Mz oY F= =8 22H(B01-B02)of| e ERMES
MAz|eict o2t ER RYE{Y 2 20179 68 1¥EE 20218 108 30¥7R| 5378 &
OF £3HE|QICH HIA MZ| 20| Z2ISE 20179 11€¥I 12¥€S |3t 517470 B E
= HEA| 2y M40 &L 2H F, LR HH|7| 5 MR 20| ap=x
X FHO= FrHEt7 R[S BHE{E] Wit Hojy 4R2EE 2 & 2o 3
o2t MAS Sict FtH2t EfE H|O|E{Q] £ 4.2 IBM SPSS Statistics 28.01.0
Fod

0
o mN mo ¥R

T

-

- 134 -



3) g+ 2H

- BIEfZ] &3 HIE

- 20179 1082 1ME(AE 2122 Ash 5170E7te 7tH=t EY 2YHTY 7|1 &
BO10jl= 3653|, BO20|= 1,135%] BEHR|7} S&HGHCE AT HZ| 7] ZO1 2017H 6% 1
UHE] 10¥ 30Y7IZR| 570E SO BO10|A 663], BO20|A 423 SHEfZ|7} &3ASMCt EH

oF

& &3 s3l4-= B010| 13.2%14.63(n = 5, r = 0-35)%F 11 B027f 8.4%6.33|(n = 5, r =
1-18)ALCt. &3 Sl4= B010| BO2ELDH 157H] &0 SAHAHLE QoI 20|= QUUCH
(Mann-Whitney U test: n = 5, z = -.315, p > 0.05). Jd2{L} 2EtZ| M2| 5 4671Y SO

DUE[LS AAE ZI} BOTOIN A7 £ 2993 £%5H ¥re BO2A 10938] SF3CH
@A &3 sl4= BO1OA 6.5£10.5(n = 46, r = 0-48)F 2 BO2O|M= 23.8£17.7(n =
46, r = 0-89)0|UCH. 23 A= BO2ELH BOTOIAN QOI5HH WCHt H&: n = 46, p <
0.05). BO20A{9] £& &40 |3 BO12 3.668/7F YOI WAl Sighr| £3 24 ER
72.6% = LEFSCE

——B01
20 - BO2

FRE3X|5235 552358385 ea3F52388
2087 2018 Z019 2020

s
I:I o
g 15%], 88 1%, 20199 5% 39-!) %‘déff O Jdx2l, of 7|17t ¢ BO20|M = %—
A =20| 92.6% E0l5 §=2 M
£ A 27F UL 2020 98 Ol HWHR[SE HAR DHHE BOMM F7F FME

HL(Choi et al. 2021)0]
L Hat 20|17 & HrFH

w
(@]
N
]
oM
N
&
©
rf
¥
=
H
Rl
o
ol
4

L
rol
]
4>
rk
o
=2
rir
©

ng r_>d

- 135 -



B¥LE B02(Zd™ 2.109-110)2] F&dE e 7Isd0l =H.
N 25 ZlAL WA Mxz| X0 201743 B02 2L} BO10| 57% SHQZ|OF HIATL Mxz| =
2018 0|5 BO12 &M AL} €W+ £ 3l4= 2018 86.4%, 201914 89.5%, 2020
4 65%, 2021 59%=Z B010| BO2ECH Zhzh Qo™ 2.110).

Y

Average monthly number of apearance

70

mB0l =mBO2
60

W

._l_i.l.

2017 2018 2019 2020 2021

_— ] [PY] -—
[ =] ] o o]
Fence installation
.

- 2019

a7 2113, 20179 8E 2021'37t2| BO1Z B029| ¥EH HWEHA &3 2420179 6¥ 1
YEE 102 3027t2] 570E, 2021d 1€ 12 RE 102 30L7HA| 1

).

rok

- Ol
=]

&

s
119 TUEE 20209 109 31U 1A HYSH FHojzt £ oo|E| (B0
272%, BO20IM 76138 £MaH WA Q12 oEfR|o] U £ o1
(A 21NME Y AZHRY 5~6AD0| HEHA|7E SHEHA| AT WA= 25 11
AEE 2 6A|I71ZA| BO2ELH BO20|A, 23 5~9A|0|= BO1ELC BO20A L =2 =
AR, GRS UH B3 WS WAz Ha|E & RojM H|a3t A
2.114).

r M

mjo
HT
4%
L
[
ol

- 136 -



=-—B01

BO2
20.0 )

15.0

10.0 4

Appearance Rate (%)

Y i, S

00 —F—F T T T T T T T T T T T T T T T T T ——r 7T T T T T
o 1 2 3 4 5 6 7 8% 9 10 11 12 15 14 15 16 17 18 19 20 21 22 123

Time of Day

a3 2.114. B0O1(n=272) ¥ BO1(n=761)2| Y& SU=iA| & 7IHZt EYY CIO|H
= 201943 118 1¢8E 20204 10E 31Y7A| 137 FFEUS.

- e AL
- B029l 4%, 2018

109 T e e 2F 747t 20209 10¥
S| Z4D, 0% L4 EM7 O[OAT UCH FUoIME TFA| I FESIOIH ASF
o

s2omX 1N rE

7t g LAt O 0| 2019 108 2Y AMTOM ASFO| ZHE SUEHR|S Ary|7h ¢
SICt. O|& BIEHZ|S AtO|Of| ASFVZt #Atst= S 27| sl M=M= UHHR|7F AHFE
Of Tt Ol2fet BUEfR| WEFE =0|7| ATt &30 2020 108 0|3 HHit=E3E U
HEHZA| 20 FFe 0HE A= ElO}
£ OM4E=(Hone and Atkinson. 1983)%] O|&& 2Hat7| M0 OFds==2 Ut &5
= LoflE =0l= =AU £HOIUL. E3t EoH IHIE W AL OFEE=Y
Z 718§ &0 UBMSHE AFHol 2AEY & AL 55|, WA= ASF UG A AA 2
A U Zraeb oA UEHR| O|FE AR 2ZM ASF UF AF BEZR| 7F HHO|
Lt ASFV ZEE9l Z2iA HH>(EFSA et al. 2014)5 2HSH= =3 £HOIH. FHOM =
20223 118 20€7MR| HEES G711k, SESE0M & 1,710 ASF Z4Ho| &AL

o
ASFQ| Z o 20| BHAbg 8t7| 95l 329 HAT} A3 24
H A FE 1~2km Ao 7| HAS FRlefd, MI| WA FZH <
1.5m =0[9] &g HAS Hz|sfd, ORR[E22 250km Z0[9 HMAS SME 7IEZE
= 5 HW HAZHE 4d42oz 20~30km EHOZR R|A0| Mz|SHTt(Jo and Gortizar
2020).

- dRjYy oA ge
7|ztoll it %‘Lh

1o

- 137 -



A7b O§Q BIHOIQUCH MAZS Q& QA5 MAIZ| MWEHE 0|0jA 7H5AO| &Lt O
L EEh E 97|0] X3 A EESt CfE OPMES0| 0|52 Urg 4 9Tt oW A
=AY GI7E, SIS O|F XATHS i3 ARG WAO| ThE 207H”Ol 93| 7|7HS A4
SLI QICH WA XpTH BIIF PURF ALE|ER| BHQISH| YEIME HAQ Lolet o],
|Gt A} S2 TBFH 27t A7t LRSI

- 138 -



2|
14

o

2l

12 ot om, 2020

o

<M

HEA
=

21 4]

ZAEY]
a4y

-

5}

g 2}

LD

Ao 2% g+

AE

(e

27

A
ofH. 20199 =0| 141 E& F7|E F= &7I0M

F

Ta]

2015

-

B 225 ¥=&7F ASF

- U ASF

2020

A

(2) =4 OrZE|7I=HA| EE(ASF) S A&

(M A1 HE
- 2019 98 162 I FE S7MOIM ASF7F

- 2 opTIEi|el R 0|EE mpot

- OSSR R A2 &

~X
0o

of

0]

u =
EI-A|'| <|>_|'

2z

OF /Y B =i 2] 0f A

-+ DMz U

Al

Az

108 2¢ 3F71=

(2020.02.13) & 2,120749|

20194

ofl M

=

=

I.

7
o

A7 o

—

—

2SS T 2019E =2F 2020 =0

ASF7t 2Hdstoh7F 20218 11

3l

[e)
2}

o 2022 290l HE ArRoL SROA ASFEZI HH 7t

o] O
IR —

Fa

of WELER

o =
= ©

=]
ol

&

2 12120

15

2

3

2

6

108| 44 | 20 | 66 | 25

1

37

).

=]
_l_

2|

7

(s}
- 139 -

&

(22.02.13.

o

e

4 o

=]
EHkH

36 [423[195| 80 |154| 11 |105| 35 | 49 | 45

~[100|418| 93 | 45

=

bS]

B 2.26. OFYBIEZ| ASF

g

[
0
[

7




OFZ2| 75| A| B (ASF)

=
—

Fo1 S R0lM

5

=

- ASF 2E|

mjn

a
110

o

~

A4

R

Elas

Chda B L

< o} =

W ofr
S| o _
LM E g
mhm._u_._.__n_,._._c._o
K85 O 34
Ho mooﬁm_|
mr | ur X7 %0
= A.__.__O|_._AI
<4 mo%mﬂ.

0 BO Ko
E%Eno
o0 W Ho
0
s
RS
R e <
Ko| 2L mo W
Kl = of &
— | m o=
Ko M &
o
B o
Do = R
o |k < W
Hzgm
T < W
& T o

% 2.115. OfZ2| 7 X

= oA AR A 3

L 34 Rz

L I

mjn

AFRE/AEZ /00 A =2

A&

I.

I.

/

I.

6 SUNE vPMY

[

[ EaYaB2IxI 7Y UE 53 LAE |y,

L EETTMY

S. ¥Ewey

- 140 -



- 1 = O
Chob 20213 118 SESE7MA| =it EJO*OEFI 2022'3 280|l= FE&SEIA| =hLE|o] b
= oot UH. AS el = OPYBEZE HEAI7I= A2 dLH2=E

de g9 o OFEo| TRsih. AAHoM ASFZF H7|ZF

&7142 HEM 7t TRt A ASF Of-S H{TAU2E &

=57t YE = o OFYUEZ| ASF | & ol MMTE A, HAMA =M s 2

2|70 ZHE| D U, A EHQ Hato 2 efEe ot GOAENM U H[ES] oHA7F 8
o

[ M |
AL = A= 2EHYU ASF M &EE FEs7F S A gFAH 4
(]

- T oFYUEZ| o|SE 24
MAZL Agd &4 24E MAA 928 240 o 8otR2M EA40|= Connectivity

Analysis Tool(CAT)S AtE5tF Y.

UEOO|E 2 AMEE MAIZ] AeHd 2 A2 HexSim 4.0.18 22 1S 0|&3H 500ha
ol §24Y LUR WS

R LU W Al R T o] Mo| AR HIUE 32 TASIES LYSIACL,

- AZA BEMe CAT 7|5 5 5tLQl Shortest-Path Betweenness Centrality(2 & ZA = 07
So8) WEe o8l 1 2 US2 7|%Z.I2E Ao,

- AEBE Yo Thef 0-0.010] sfiFet= XH2 BZ =M0A A|eeftil, 0.01-0.032 E2
&&E9| 0|z &, 0.03-0.05& E& EEY OIEE 0.05-02& 52 &&9 O|z2=2 JFof
F Lt (Carroll et al., 2012).

- MAMA FZ2T A= A2f2 QGIS 3.16.85 O|EofUH.

Of&sfl =Uf OPYUHHA 7I5HAFE
= =&/t A =5 A=Y,
g oty s7t= 2 i AHOo| ord

2{3t0f ¥ 5kme

- 141 -



141
us ot
L._o 110 3
mﬂ%mrmo %% o)
w_.o .}looM_Ma & o = =
Ho _io% Ll_l — +
ol Mﬂm_l)UOI_l 7__o W_.W_A 0
10 10 o] = 5 ._._o_.__.m. c LMMMﬂ L.D.IL
rH i g% oy o O e TS _J_Mﬁ 0 N oI
™ _Ll__O _ -~
m_ml. Mmomo_ M_.m_.ﬂmMmm“_wa mu_ Wuo o . =
_._._M w;.@.}da 7_u:=m_o|._uwon__o F o ____E._u.._:u.
~ [< Lw_o_axa_“ mo@uoﬁunuf [ oy & o
ﬂo_. 5w - z0 N w5 o o W ol N
%0 FRE A U o = o O pd 5o
) WmmouAll ._MHWWON N ~ o @EQ
e s 5 d o A o L__wu of o = &
= N L won_/uoﬂmﬂ.zﬂ nH m;: |70L|
3 %mo_z@ mf,eﬁaae W <o
m.__u mOH._ﬁZ o.n__.ﬁ_..zlnzozﬁ.n_.o H..D..._Alz_.z_o
S __._.AL _ .—,_NLQMO“_ _u__u||lr_|
3o Wﬁwu moe_éemw_eqf _Emgamo
i =G $EM$@%EN %ﬁ|mma
00 ”___.WO _—MAH_ (o] _|_|_ m_| o (o] H_O - ”_lm |_| L_Mv = _._._._ .._MO @un_
e Aam__.qa_oﬁ mewa_m_o_aq._mﬁ_qﬂmm 17.T_no_m__wﬂ
— o |._|L| f\nA _ -
_ﬂLz. +W5uﬁmm ue_.uum_zwﬂucumr %%N@_zuﬁ
| A0 mmmﬂ__uoomuﬂ Wmlﬂwxwouwuﬂpl ___ozuum____x
_._.._1 Wwoﬂz_o_.l_._. Ez»ﬂowﬁ.ionﬁmﬂo_ ﬂlo__qm_._w_umﬂ
o B ol o aE < B¢ mﬁﬂ o x I, 0 H - =, &
o0 mO%mA____%g_ o< X0 o T ;huﬁxeﬂuaﬂ%
=0 X o ot H o g Mo T Bl <
L o s ar o ot X o o ofn " = N
N _LI.D.LO._.) |_._o. _ZE._4 .8 ~a WANO__/l_
N X _._._L __OL _u_._._ N - r nA_|_._._ .A_| ﬂ On
%o =._._I_.), i g2 o ._.5021 .A._IE.._All ol
5 ) o Br 00 _L| — T <0 o H_-L T — < L_._
1_u2|_m| o © e__urﬂo__ S of
ZL n._lm nA_n_ P X O_L _:AO Il w _II_ o — m_u.__o ﬁ_.__ oot ﬂ m_“_ |_PU_| _LI|_
%%5053. mﬂﬁ%mﬂaol[zL m..__L;H_/umﬂ_uﬁeL_.%_u
7mOrm_=m_ 53 vﬂ@%mﬂﬂnﬂ. Um0 N
Oiozl_uzn_ mxmﬂ4mﬂx . 33 uﬂxﬁ_/EA__o.__ou
. xzs;ﬂﬁm;a@ﬂmb 1%55 _n
(qfaﬂuzaurﬂxﬁﬁu ) HJS&%WEE
.7:12_.mﬁmﬂlﬂ,§_ma ! Wm___ulz_meuuum
Hio_meu% mu mAm_wmwﬂ_ﬂMﬂﬂﬁo
> B wo_mul)a.uf%ﬁ
W) .A_.51
= _uAI”HZL_._._.__.__&:_..__“_u
2_|_._,_._._o.ﬁul_._|
WH_.l_._.

- 142 -



Oo= LIEFGCHO™ 2.118).

olJ

i

=
ol

=]
4=

Al

=

S
o

2
A& of

71

=

o
=TS
=

o
[=]

20| MEH YEE o

2 A% 32 9%
A2t HYTOIM ASF 2 A7t

o
O

245HM
[=]

-

.I

=z
—

144

A
oF FAREO HEQ 2 MAIRTL Ho

25 7

24

o

of 2
YAO| FAHBELCH ZHREON W2 o=

- 2022 1-2€E0

=

o2 LEEH.
_<'3_=|

_I

tCk, 2021 11

—

[

HOF
At

°

h54ol o e
o

JSZ'I

ol

PSS JFAI0M ASF

A| EHAto] O[S R0 izt AWED USS &
- 143 -

=g

°

ofzi0] We

Al

=
ZH
i

L

7
(i

I.

=]
=

HAM = 2HEO

°

F ZHA7F

20 o



A
MAX| MY
= 0.00
B0.25
—10.50

=0.75
= 1.00

Shortest path

10-0.01

B 0.01-0.03
£10.03-0.05
= 0.05-0.2

2 2.118. MAIZ| 17 2M Z1K(1).

- 144 -




L e

Hef

ZL2{oH
Ooo.

— sy
— 22z
2ol
L0l
=Ny |

— gidasay
— i
— gy
— 543
7 izt

Shortest path

£10-0.01

B 0.01-0.03
=10.03-0.05
0.05-02

a3 2.119. M

42| A7




5627719 A9

HAR T 7767

_z._o

A|
SEHE 11,1087,

=
—

HFES BEF WO FE5I 20 0t

g RE F7|E 1,184%,
E[9ICHIE 2.120).

AL

ol
oIl

2.60-89.24%

=
—

_Cl)_l
HEAD, SHHEE(EST),

EH
[=]

i BAI=(H
o 7

0| gs

et

Z

™A,

213, o

s

7| =(EUA

o
A A)OIACHIE 2.121

g2

n] 4|
=2 -

e 29

).

Z1
O

e

=E(

7t A

H0
L]

o0

F

AE

2 21y

a3 2.120. d= =57t 20 o}

- 146 -



o

UHBA  MEREN Al .
L 1 : &

¥

'-r». .m'e* =

J JMHImm : 2Tt sl
- . | 10

g ) Wy 259
“.‘. : =
40
50
. 60
,, gikzen 70
— 80
#“ el AR (HEYUE)
0
010
320
= 30
240
i 50
M 60
. 70
50 i
= 90

aas%

8 2121, A2 YFEL7 29 W3R ZY(BRAE). [AA7|E(2QUA| 2{OIFL, O|-A|, OFA|),
B EUYE(EAT), CHARE@TE, ZHA)

- 147 -



s/t FH & (WEHR| O| &2, At =2 ASF &

(4= 2.122)

He
EgzH
10
20
| 30
40
SYzH 50
10 50
20 70
0 a0
40 B AEYE)
50 Do
60 =10
70 = 20
| — 8 30

SAEFHELE) = 40

(i) ] = 50

=10 60

=20 =70

B 30 = 70

40 - 90

m 5) RESIH

e —2uas

=70 BLELyE

- 50 ek

90 — LY
HEST} 3553

Shortest path — g5y
- 031 oy

= 0.01-0.03 — shem

E10.03-0.05 Flizm

m005-02 LE
WEHZ| 82 O|F=
He
el | SEEd
== 10
10 20
20 30
30 a0
40 50
50 60
0 70
70 80
80 ENE(FHEUE)

AT (HEUE) 1

=0 110

=} 0120

20 130

=30 40

B 40 50

= 50 = 50

m GO 70

=7 =50

= 8] L]

- g UEEI}
YES7t — 13- SEf
o 23t ZE2|
guze g EEe|
Ade = ot SR

25|
J% 2922 Aggeln) 4y gEE #7e0l

- 148 -



HH
=T

5t7] YatMs A7

i

g Al

AL,

B E(&UAl 22U, Of

o= HOICKHIOH 2.123).

A4

FC},

I9)
[y

Chep 2SI 7F 28 = 010F

o

EE 0§e

=5
=}

L

AlF Wols 8 O|s27f ZE0

. Olx
=2 d

Shortest path
0-0.01
B 0,01-0.03

LN sr
SN T O
AL R A
~ 3
m%&hm_.%ul_mﬁm«wnurn
o o o0 o0 rH ol ) o 7ol Tod
BN | _ | |

- 149 -



CHOE 2.124).

t7]

i Olez &20 2

=0 o

°

2 0l 52 OolsE7F EA

£ S8«

N T
B S — I 1 RON
g8 Bmm&._i_.mgmfmmﬁ
.mﬂnuﬂnuo@_.umoa_.l/ﬂnm_._n
s B0 | L8

- 150 -



%O2 HYOR 0527t AR

o OlIx
29, YR

AHlANS

=
;Ee, -

Hepg o

0%

Z|2f0] 9o of |

b

u]
[

20|

(O™ 2.125).

_?_I

Suct ol

b
o

B EHArY

125

A

iaf By ZOA A0 oYY

AR
CF2 MBOIHM2EEl ASFI} EHArE TS

3 Qol,

=3

S
[

2 5/0{ % Of

A I AZE

.01
-0.03

1
22

o

0

4%
Utz
L

=
J— :LLI-J‘E-,ID_'I-I

Hal

Shortest path
U==71
ni
oo
— L}

0 -
= 0.01
A
=3

£30.03-0.05
i 0,05-0.2

- 151 -



g0 el 12p(EHY), 22 (8), 32H(YEN) HIYAHE R0 12F A= B2 A
oF F7|A U, 22F IR = F7[H T, 32F A= =it FH0 OHE
SEEZF WRSH HOZ HOICHIA 2.127).

2

YIAHE Eefer B FEs/toMs 282 22|, AfF 3 ZH| &5, 2 59,

=
2 Z5H SO R H AfTH o] LRSI

(km2) HA HIE (%)
70,000 - 80%
60,000 { | 679 70%
0,
50,000 A 60%
50%
40,000 A
A0%
30,000 A
30%
| 25%

20,000 20%
10,000 A 11% 10%
L 4% 20
0 3%.4-2%+1%.1% 1% 1%0%
1 5 10 15 20 25 30 35 40 45 50
S7HAIH

I3 2126, &7F A £00| IHE AFEFH S F YL M=7TH OjH| HE.

=

- 152 -



EEAR R A
L ;

s

tee 2 i1 ;
i ey RSN :

b s St J TR g o

{ g
e CH e L] - L '(:-*N,"__x ARG
i g i ="

g T R L

a1

St

2 2127, ¥ESIL A 40 G2 Z2




- 154 -



Al

Shortest path
0-0.01

== 0.01 - 0.03

£10.03-0.05

N 0.05-0.2
Y=
nE et
Ut o
e
22} 2Er2|
Tl getal
gzl

o ez

L

Shortest path
0-0.01

B 0.01 -0.03

10.03 - 0.05

= (0.05-0.2
A=E7)
it
uulz e
A
A E2E2|

oFjoy

— 3

— FL B

— slida 53y
Sityo

e o

- 155 -




O OFYOIEfZ] "FAZ|ZI(Q) 42k At
(1) 93 Y&
- OPMBIEHZ| ASF & 7= EE HIA|E0| Oist 7{MEor HE
ZISTE Yo AlTE [HE12]2] HE 29
Al Xl E20 Sos M. Al 2% e Eeezl dx = mojgt 9|
® 2% 2el2 SsEn|E B 22 2=
. 0| X|&t 1.5m O|Ak, X|B1 Of2H= 50cm OjAte] Zjo|= BIz|E So= g
. X|2t0| QEBEIA|S| LIRS FIQIEHE AT AIRAIM, AlREl S 2I2tE =2
Me L= 2Ela| M|
e meja) | - APRAISIOl A8 MRS (Ol - SREANSS Ums|o] 2IH ot 2ius|
@ th% XIEHEl 24 Poll= LHSEla| A% o2
. AFRAIA T} 1.2m O|A} 0|2, A}Z = EHED} & &glojo} &t
. HH|XIRISIAIME LIRSE2]| B0 2IX]
. 4TS KIKH ALR, BISAIA TH| U ULES 0| Jhs
@ pigsicy - Xt2o| QILEELR| U= Telsixl BiE 2 eE Sl Eeielol Zelss 3ol
= Ly getalof 1Bl M|
. SR HIRO| AR & U= Aol - Al - & 7|
N . 7|atojZiol BAIRLO] CHEl, AIAS 71 Ad| ]
bk . SISEEl2|0| Aol MA|SIS], QEEIR| LHE Aj2o| KIQISHs 2 Soils
Uit SElalof Brodal AX|
. M|, B LOIAT| S8 St MAS SHAIE AISSH= Z12io] ALSAlM 2l
Foll Mx|
® HA - CHal, AFRAIA0| 150} 210] WeIAlS |8t H2= oil2|
. SOIA| HIEA| REHE ZYOIAIES 0| 60om olzie RpChH = JlE . M2
o] 24017} 212} B0cm O|AIS] Wt =& FAl LiSof M|
. O|E AN (A, ARE S A5 © uig] AN M|
®BESWAAY | | 1508 7m0t 12 HE0/E] Ofte el Alc] BELIe] MAS X 2 oM
- BHX| AFRAIAIOlS SO AT M|
DUE-UBY | quaols WS aAl
® Sat et wl7] | - Z1Ee] HA, Bt S SAHIIE S| AR s UE oS8 2E 7
= Bia|Al ElO|L] = =plA| FjMISRE)
J" 2129, 3t 571 A% 2 HAAM(GHE 52 9 2A|d MX| 710|E&, 2021.12).
(2) A5 A1t
- QE BT WA A
o2|Let UE 7 A EE oFHZ Ol 012 o 2™l A FAK 9X/5Hn
= 427t EZO|Ct 4+HH BAERO|= BIHZ| & OFYE=22 E20| {7 M=o 8

- 156 -



Ef2) 79 CUEAZ| Otofiet ChYsh oSSl I

e 35 22 AT 4 QU0IOF BTh B A7
o ATA &7t R DOUAMMIIROIM 7R, 4, TH|, WET|, DYO| 5 ChYT
20| HYEUOD, EHZ| AHE O|8F U4 OPYSE ATOIME TH|, YT, 4,
A & BQESU S42|, N0, HAIMY, HHRIM, AL S Tt 27

: Lj2t Crost OPYSB0| ASFVE HIE 4 U1

x ﬂll'Z‘_' -
of
$0 qu M N o

= —
= = © =
4 7| 2o 98 gErRE YW Lo| BB HWF| ATY 4

=
= AN E O|-g XHL §IE0| glo] dx|st= Zio] Wa

ol
=

o

il
| |

i

“\\\“W‘ I

- 157 -



- ORMBIEfX| MAN(2X) MEfXIZE =& 2 D/B *+52 25t Camera trap ¥ SHZALE

OFMBI X JHA ==, MA2E 2 EFaiE A7 GPS collarg o|2¢h Bl=X| HSA
AT, MaxEnt 2 S 0| &8F MAIX| Metd 2 MAIX| O|5M A+, s opABl = x|
Xpeh gkl MEA Al oA

—_—
-
=

0

o
i

>

00I'

_O'L

¥ A
a

- ORMSI=X| 2 T2 JIETEY Hexd Sd ofetg 9150 ASF HHA S o7, ofd
SIEX Jts dEY A5l ofESE AT, YKo RAUXE X XY 22 A4H A

— a0 o
T, EM2Ee ol MW NIl JbsM FYW 9TE SUsIYC

T3k Rk Weixt) MHS I5to] AL M
Eb areiRIC MY 9T, ORMEISHR| x|

R nekA| A
MK EY (YYYY~YYYY) | (ryyY~YyYy) (%)

1l

> |10
|
M

x

f\IJEL

T
2

I
FI
[
X
g

>
A
T
il

I
EI
[
X
g

?
-
=

T

4
=
Am
0x
|'II
Q2
Ral
FH

i

>
A
T
il

I
5
[
X
g

1>
A
T
1

A

=1, ME7|2 S5 - 7|& X|E: ==2[oll2A|ot0] Expanded(SCIE), HISCIE, ®Impact Factor(IF)], §3, EDMIAE, AT
A-ZH|, 7|EEE, MAA(NZE O, ME &), MEX(MEYE, MEXY), 2E=HI, =H), stghE, AES
2 U, =2, SewE, 552 dF SE oy AXE J|MsIX| 2otz EuCh

* 2, AFNLURA S4 vt X ®: J|EHA(0|H), 7IER, MERHFEAAA, MEEL HEY, 5%, 1EYE, 15T, FA
A), HE B, ZIsF®E)LS, AME M= L AdS, UVISXE, FAFXNY, FHA s, MAXE0IeX ), »
X =]

RIE, olHer (M olpola, Meleipoly, ZRS, FY, A4TRIY 5), HY iy

—_o =
TIHEAGO 2| 2, J|&FY, SE(TA), IHE HH, =4 3 F, J[E AFY 28 T WEHSto] Z|R Rt
(ATHeA S48z DRet YUXEE Fote 5 AFHCH

192

rol
0

- 158 -



- ESn (=) = 2
Bhas | (0G0 me Sl el = SENE
e XX St=
(Faash) | 7 %) o =X NER 27
H| & (% ERI/ERI|E | MsTF =% =
| = (o) FR/EF7| T T (YYYY~YYYY) (YYYYNYYYY)
1
2
* 1, MUZ FMAE, HE5AM, Sy, SEHAZL S 78X MAsEey|Eo| e HE Qo|Fd o
* 2, HE2 2t 7HMs At zE55=0 et 4y S8 & A= 100%0[0{of &t
(3) MIF M2k A7) al6l Eel= shgtt MEIStod 5= SYXIE = MFslof e
[npera] Ao
O =2(2de M2 stax|) AKX
= - = _ SCIE o % SSHS
H ==3 steX|d | XA El grslf 7| 2t H AGE=,
= =AU | = = 12 | scig/misce | MM ussn) | 7191E
Mycobacterium
ggnavense Korean
induced Journal of stEES=%
1 |mycobacteriosi . Qo4 44725 a2 T 0o =T HISCI 2021-06-26|1225-6552 | 100
. .| Veterinary 4 =ks|
s in an Indian .
Service
peafowl (Pavo
cristatus)
Bibliometric
anaIyS|§ on the Korean
evolution of Journal of stEES=%
2 knowledge ) XM |44H45 thtal=| SIS =T H|SCI 2021-12-25|1225-6552 | 100
Veterinary Mt
structure of .
. ) Service
African swine
fever
Long-Term Journal of
Monitoring of |Forest 283 A2z st
the Barrier and | AF = 5 rELSrsd . _
3 |Effect of Environme QAT 15 o stol = EPN H|SClI in press |2288-9744| 50
the Wild Boar |ntal
Fence Science
Wildiife as  [2ournal of
Potential and 383 ) Atz opstod
4 |Vectors of Envi Aoz — |Hetel= N H|SCI 2022-03-31|2288-9744| 50
African Swine mnavllronme 1= T
Fever Virus Science
Prediction of
potential
spread areas |Journal of
of African Ecology 46 B S A el Bt H|SClI
5 |swine fever and AT —|Higkel= 5 2022-03-31|2288-1220| 100
virus through |Environme 1= = (SCOPUS)
wild boars nt
using Maxent
model
Network
Analysis Using
Markov Chain ElfZ=
6 |Applied Diversity Czr 14 AA MDPI SCIE 2022-03-29|1424-2818 | 100
toWildlife Z
Habitat
Selection

- 159 -



HS |o] H= L PN HEE QA = =4
755 st M =S afEFE = ~
1 5 m7|ota o) 5] AT 2020-10-23 ME0{ Xt &t chstel=
M 33X}
2 St =0l 2| 5t 3| Krisdianti 2021-11-05 e-Conference cf stol=
FA &tarl 3|
3 M35 olArz 2021-11-05 Cont chetol=
stz aolma|5t3| e e-Conference Stal
X[ 33X ) =
4 %PEALlﬂi‘i‘IéFil Sulhi Aufa 2021-11-05 e-Conference thetel=
[} Tl o |
5 Jast 2l 2021-11-05 ~Cont i ekol 3
st34o|uiz| 513 ZIEl o4 e—Conference ol
2021 thgtsol5ta Seti=
6 A A Krisdianti 2021-05-27 =P chgtal =
=A== siolS
B B :ELLEH%LE
CH5t2=0| 55 . .
7 202] e Al 2ehot 2021-05-27 | =D etel=
20214
8 sh2 MEl 32 1} 513 of A 2021-12-09 ME0{AtCH &t thetal=
3| stedtErfs
o 2021d ] zelE g8™a|xe ]
9 SR EEM S| sl 2021-12-21 aslorm e cfstal =
Ho|st=t) 3| = ==
G L zelz 8™a|xE ]
10 St S8 =53] St 2021-12-21 - cfstol=
. _ Jglmol2 =
e = =
o 2oed . uysic g@e|xE _
11 St S =53] z| F3| 2021-12-21 SQelgolR s cfstol=
Ho|st=ci 3| = ==
G ] ZeE gHelxe ]
12 = Setd =3 AR E 2021-12-21 Selnlolm s tHetal=
e = ==
2021 International
Symposium of PSS R=igm ~
1 : 2021-10-22 _ - _ CH&Hel
3 Institute of Forest Thakur Dhakal 0 0 A EHA TSty et H =
Science
2021 International
Symposium of Z-oistm =
14 : el AR 2021-10-22 _ = CH&Hal
Institute of Forest = Al skd Tpstol &t d =
Science
2021 International
Symposium of Zoistw =
15 : Lo 2021-10-22 _ = CHsHal
Institute of Forest a A EHA TSt et i =
Science
07l 224 &
2 P = = 5 - o | ATIHLT|” =
A= 71y Qe UE | 7]& 2HE | S5 ¢S &Z o{F o| S ALS o %L%EOJ_,?_ 5|2 2hAl
O EIM 9182
B EaN 78 el 5SS s
O MHXH(MSALY, HHE)/3HE=
HS MEXA (M EAR, YENME)/5tEE SE/7|E ¥ S=/715 7|& gt oA

160 -



[Z|&H
=5 41

— 161

o 1
ol &
¥ 0
= 8 2 E
R = = o ~N
S i o
— E <l p-y o
il ol Hr ~ o -
Ko - ol <
M 1 = Klo 5
m ujo = |UF il
> E
LR = = _@ wl s |8 1
| o i R = & K & ® S| 8
k{0 Uio T | Kl =4 T el g8
i T |n b ~ ¢S |8
< ol ol | i 3 T o Ko L0 s | e T
<d ur < Sy ol © — il
- Ul B K
T ME 2
Ik ol B of
_|_H = < o) <
2 | of g2l = 1. —~
THr of B |29 ﬂ o~ 3|
r o . ok | ¢ Hr A~ o~
B E . ol S " P9
<0 R0 N < L =] = -
= |2 I (] S | <
_ © oo o0 o 1 NEERRS
—_ ! o — = e 3l o o
ol | fow| o > N 3 = < o e S Il
i N — E] P 2 I o o =
K oo N W | ofl | — S N
[u) __s_ — is %= e = oo = S
—_ — 1 o T
o - ] o e ujo ] ) 0
- of | - o b N =
KO Wl 8T Ty |5 = _|as &
—_— [ o
ol —a i m T m_r .M o T g e
ol | o — o |z - = =n| @ © 3
- @ = N | EY [ = Gyl o 9 s
od | o T i i R =| © o al K = Q s 00
= o e EN e o |30 | oor< K e I H
< N o 7 o ol ] or I SRS -
0fo g9 <™ x| TR o Q |
A o I <d i 0 Rl = L S
<A i 20K _l= — = IR <l | uo Q
o2 wwo_u_aw 5 3N ulo a1 x| U _M .
- = .| = [I]
| ® S |zsE| REP ola & & R EAEIR
INE— s B = N T =
| ®% | £ " x| T - = g R
= K . 0 [ I K !
o3 tjo 2 ° R 00 g - S a 3
| B N ® =) ol = ) S m KT N EY Lt = =
LN = z (= = = o A [ U % | &
Z| 2 o , 1 @ oF . £ TS " B |Gy
T El 0 E_ﬁ 2 MRESR aE i T ¥ =@ Kl BT o
— 3 0 0 w0 | H Gl o m! b Pl < B H0 = ol | ﬁa
3 2 | Z z OE it o < U 2|5
O 5 T o e 1 Kz . —~ e NE <
o] < o | = = DU — o il - < ar | ol ua
- P O p_ o =r T | o gl |~ RUIRE .
ol - o [e) ok m = = m 1o Kl
2 o Ml K 2 T = o | T R
._Q K | ™ K < o oon um
2 o o o= =R % n [Pw 5 |
[l Bl - = 3 R < o= ol Iy
3 — 100 m._m o R 31 = 0o u_._r_ ol
R e 5|z Hil | < £
—_ _H_ 5l ﬂ DN |T_ K __AO _ Q__._ T0
I 30 RO an
| ™ = 040 S ur ®
Tl — o x 1
] 3
Wl




- 162 -

|2 A1}

3

[A

%0 w_|~ o | o
= o ofo > o o
% T T = ! !
W - oll — —
ar i ol
3 4o 100 m m
o] o o
- N N
I+ |
o) Zyfe
= K|S ol _ -
._ﬂ__”_ _ ey pi! fo
© Ql °® K- =
b | L -
i ) RI¥- =
. Ko o0 o 3%
wno T E OF Ty
[ _ =0 .Ar._ o F0 10
< _.T_ |.Mr _./_“_ TN
LH (<] oﬂ ol
| @< s
7| © N0
= N IS RIX o=
n L |m T K 3 -
Wi & & il
) R ) 0
w nr Jo| - H
B 0 3l
N 2 | &
o w = N
B ~
R0 o
ey Fal O —
80 .um_u 3 Ju“.-u._.m S
| o H |
= oF
. Lu.mm Tol’ =
IH %0 o T 2
X < wm| | R
X k| 2 | N
o0 R — < H| = s
ol & @ 0 3 | = 0
2 - u K K
TH 3 od OO
= gl K’ o H
il = it - -
E Wl = oo | 818
Wz = EIREE:
N
o 00 Iy R
ol by 2|
£ < 8 <l
iojll o |
—_ e S T) H 1o
& | Wi | &5l H|gm - |
oy — N S
o] KO | = K 10
Eal
U L] ﬁ - |« L]




H
SRS
LS
W B3 €. - G =
= g% T w53 °
2 mw i B i ao
o ol i) X <0 i}
T ° H Ao TR
ol T Wo _ - o © ol
wwe B 0 IEN o =
i - <l £l T
wo W E R - Aﬂ_m A= IR
“hE* I R
R T N R oz EREe
R ol T __o_ _.,_l I0 K H_/ﬂ
- _Aﬁ — - LIL m_”_ =K Kl __R 3
0f0 U ok K r —
20 5K ) 3 & -
ol o S T+ = 8l K H P o s X
W, o2 B g, L ® oo K
R S . < woEr
e m YT r< =3 R K 0
| = _ 1]= o
5T © H a2 KK Ol - 10 K
S, 8 55 mg I )
m S ow 2 N K O of &kl &
s a3k d Bh 3 T3 3|30
ORN o =< F < © = IH 7 N o
uOr O O O O O O O O O O
= 7l W R
[ &_Iu. 10 ar
<0 ~ - 0
—_ __AI| ] T
_u_._ _..T o I ] L
TH 3
| IR 0 Kk 4To iy K
o |37 o < — ol
o [T m T B
K RI K X E)
L $ oF 0 ol
2 EN U
o M o i m ® O
O O O

ol
&3

-

0
[Ie)
T
i o
od
oFd

7l M

ot

S

i oFd SUEX|

5

off cH

b AtSEIX[ 22| Mup =

Ef=E]

ail

I

.I

<

Zl

o
ol

o
oK

El
7l

I

Pl

N
op

—
fe]

==
110

K
i

72 FM =0

=
[LE

EAqn

X7F el JhH == SI40F X%

X

P21z St 2k2l

I[e]

%l

oln
HH

2
1

ujo
<

o
!
Ho
oK

El

ol

o
e

S

O w2tA ok SUsfX|2f M4 HEfof Cf

-

o0
ol
oF
i

- 163 -



A ASF BEWA BRI T MEHM waol BBl 2HE HAIE & U2 HY. ASF
Muoipia| x| 18 A HSIAUE 7|1ES JHa 2 ASF 9I80lol ok Ssixol 52 e
53 U HER ZHSAS. AW F oo YBE YAAMT|ES ME3to] el
BalBL DAL BIAEC] ASF LA O HSHXIH ZUE S| AOtR A S HofLt E5tEtn 9
Mgl Al ASF ZHYABEIXIT MES HMSITA gofl 0| 2 AT LTI} Bhet
27z 8" + YAUS

-

{0 083D 1 ZIh 2 X HoilA
ot YUEER M HAEY JH5H0
d2oiFe Fo AChulfE A

| OF SUElX|ol MAX HZE EME Sall 7H 2 ASF 9l

1o oY Hr 4
_'\J_
(@]
i
=
0% 0
S o
(@]
ol
rir
X
i
d
=
3o
0jo

_?ﬂ
o

00 o 2@ AT 2 rrmo o oy re
ro
o
(@]
0=
»2
=i}
>
2

st 2@ uol fjse 2Tl 2lof BpEE 2 E H AR
st HMEEE mast Mo UE s7} 2ol WE XM 5 motslod X E(FHIUE
H)oz EAsI0 2 UFXAS AAtstod LIERQ D, Actetedr) MES 9fs) M2
Eiolel T SA QU] 0|2, MM, T2 ASF ket SER2|)o| Cf 3 FHEE

=519 e. wir) Mol 2= &8 4 U
= =7 Al of Sishx| B2 M2 9o YE Sy} woix|olo| HES FH XA
H 25l ASEH A1} LiEt HEo| 67%E EAEUT RE 57} Salo| geix|ed MY o
Bl B2 oA} w20 QTED R UE Syf UXK|AS FAOR AT WAMNMS
s 5717t B3 Yoix|do| A2 EMsgm, M2 UM fu| Moz a8Hl ye
7t O|201E % QU= 5I XSS ASSIRT 0l wolof o Mol H2E £ US A,
2 Y= Srbs DFAXA 9|8 o MY AH R xED Us BRI HREEOR
4 <

T
L)
a
o}
rol
o
(‘)E <
o
Mo
10
il
rd
mjo
Ral
AL
i
>
4
i
o

F
ol MAZtH 2toll A 2], &, B, WEY|, 10|

=

_'_ )
oo, =X AME olET Hd5d ofds= AFoME EHH|
Ss=1 S|, stob, =X, e X e, A 2 S cheket

= . 5
ZRI 2EIEHUS

olz{gt 2= et etdol ot &Y THE 7540l =2 ASF Hio[2{AE WEX| Eat
of|2} cietet ofds=0| Mot oisiM 2 28 5 cts ZEol o|=H stH, SA| T
S ARFS0| Tl A 5 AN 2fF SEE|= ZE 22 FE 2| A
A= &ME 0|Z35t0{ XMt #IF0| glo] Mx|st= Zio] EeFt

- 164 -



7.

o

rqt

k-l

Avise JC. 1994. Molecular markers, natural history and evolution. Chapman & Hall, London

APQA (Animal and Plant Quarantine Agency). 2021. Disclosure of information on African
swine fever (ASF) outbreaks in 2019 (1st to 14th rounds), and African swine fever
(ASF) outbreaks in 2020 (15th to 16th rounds).
https://www.qgia.go.kr/viewwebQiaCom.do?id=52678&type=2_42. (2021.05.25.).

Arroyo-Arce, S., Thomson, I., Fernandez, C., & Salom-Pérez, R. 2017. Relative abundance
and activity patterns of terrestrial mammals in Pacuare Nature Reserve, Costa
Rica, Cuadernos de Investigacién UNED 9.1, 15-21.

Barasona, J. A., Gallardo, C., Cadenas-Fernandez, E., Jurado, C., Rivera, B,
Rodriguez-Bertos, A., Sanchez-Vizcaino, J. M. 2019. First oral vaccination of Eurasian
wild boar against African swine fever virus genotype II. Frontiers in veterinary
science, 6, 137.

Booth, Trevor H., Henry A. Nix, John R. Busby and Michael F., Hutchinson. 2014.
BIOCLIM: the first species distribution modelling package, its early applications and
relevance to most current MAXENT studies. Diversity and Distributions, (Diversity
Distrib.) 20, 1-9

Bosch, J., Mardones, F., Pérez, A., De la Torre, A., & Mufioz, M. J. 2014. A maximum entropy
model for predicting wild boar distribution in spain. Spanish Journal of Agricultural
Research : SJAR, 12(4), 984-999. doi:10.5424/sjar/2014124-5717

Brooks JW. 2016. Postmortem Changes in Animal Carcasses and Estimation of the
Postmortem Interval. Veterinary Pathology. 53(5): 929-940.

Brownlow, M. J. C. 1994. Towards a framework of understanding for the integration of
forestry with domestic pig (Sus scrofa domestica) and European wild boar (Sus scrofa
scrofa) husbandry in the United Kingdom. Forestry: An International Journal of Forest
Research, 67(3), 189-218.

Campbell, T. A, Long, D. B. 2009. Feral swine damage and damage management in
forested ecosystems. Forest Ecology and management, 257(12), 2319-2326.

Carrasco-Garcia R, Barroso P, Perez-Olivares J, Montoro V, Vicente J. 2018.
Consumption of Big Game Remains by Scavengers: A Potential Risk as Regards
Disease Transmission in Central Spain. Front Vet Sci. 5:4.

Carroll, C., McRAE, B. H., & Brookes, A. 2012. Use of linkage mapping and centrality analysis
across habitat gradients to conserve connectivity of gray wolf populations in western North
America. Conservation Biology, 26(1), 78-87.

Carter DO, Yellowlees D, Tibbett M. 2010. Moisture can be the dominant environmental

- 165 -



parameter governing cadaver decomposition in soil. Forensic Sci Int. 200(1): 60-66.

CFSPH (The Centre for Food Security and Public Health). 2015. African Swine Fever.
http://www.cfsph.iastate.edu/Diseaselnfo/disease.php?name=african-swine-fever&lang=
en. (2004-2021).

Choquenot, D., Lukins, B. 1996. Effect of pasture availability on bait uptake by feral pigs in
Australia's semi-arid rangelands. Wildlife Research, 23(4), 421-428.

Choi SK, Lee JE, Kim YJ, Min MS et al. 2014. Genetic structure of wild boar (Sus scrofa)
populations from East Asia based on microsatellite loci analyses. BMC Genetics. 15:
85.

Choi SW, Oh JG, Kwon HG, Kim EK, Park YC et al. 2021. A study on the habitat of wild
boars in national parks in urban areas. NPRI (2020-32): 32-39.

EFSA (The European Food Safety Authority). 2014. Evaluation of possible mitigation
measures to prevent introduction and spread of African swine fever through wild
boar. EFSA Journal 12(3): 3616, 23pp.

EFSA (The European Food Safety Authority). 2017. Epidemiological analyses on African
swine fever in the Baltic countries and Poland. EFSA Journal 15(3): e04732.

EFSA (European Food Safety Authority), Desmecht D, Gerbier G, Schmidt CG,
Grigaliuniene V et al. 2021. Epidemiological analysis of African swine fever in the
European Union (September 2019 to August 2020). EFSA J. 19(5):6572.

Elith, J., J. R. Leathwick and T. Hastie. 2008. A working guide to boosted regression
trees. Journal of Animal Ecology 2008, 77, 802-813

Geisser H, Reyer HU. 2004. Efficacy of hunting, feeding, and fencing to reduce crop
damage by wild boars. J Wildl Manage. 68(4): 939-946.

Fuhrer, E., Fischer, P. 1991. Towards integrated control of Cephalcia abietis, a defoliator of
Norway spruce in central Europe. Forest Ecology and Management, 39, 87-95.

Guo, W., Cao, G., Quan, R. C. 2017. Population dynamics and space use of wild boar in a
tropical forest, Southwest China. Global ecology and conservation, 11, 115-124.
Honda, T., Kubota, Y., & Ishizawa, Y. 2020. Ungulates-exclusion grates as an adjoining

facility to crop damage prevention fences. European Journal of Wildlife Research, 66(1),
1-7.

Hastie, Trevor and Robert Tibshirani. 1987. Generalized Additive Models: Some

Applications. Journal of the American Statistical Association. 82 (398), 371-386

Han SW, Park HC, Kim JH, Suh JH, Lee H, Min MS. 2021. Population Genetic Structure of
Wild Boar And Dispersal Performance Based On Kinship Analysis In The Northern
Region of South Korea. Research Square. 1: 1-16.

- 166 -



Henry Y. 1968. Ad libitum intake of energy-yielding and nitrogenoug constituents by rats
and swine according to the nature and the amounts of the nitrogen source in the
diet and the form in which it is presented. Annales de la Nutrition et de
L'alimentation. 22(3), 121-140

Herrero J, Garcia-Serrano A, Couto S, Ortufio VM, Garcia-Gonzalez R. 2006. Diet of wild
boar Sus scrofa L. and crop damage in an intensive agroecosystem. Eur J Wildl

Res. 52: 245-250.

Hone, J., & Atkinson, B. 1983. Evaluation of fencing to control feral pig movement. Wildlife
Research, 10(3), 499-505.

Hong, Sungwon, Gea-Jae Joo. 2021. Secondary forest development during urbanization
sustains apex carnivore populations of Eurasian otters (Lutra lutra). Landscape and
Urban Planning. 208, 104021

Hoofer SR, Van D B RA. 2001. Phylogenetic relationships of plecotine bats and allies based
on mitochondrial sequences. Journal of Mammalogy. 82: 131-137.

Howe, T. D., Bratton, S. P. 1976. Winter rooting activity of the European wild boar in the
Great Smoky Mountains National Park. Castanea, 256-264.

Jo YS, Gortadzar C. 2020. African swine fever in wild boar, South Korea, 2019.
Transbound Emerg Dis. 67(5): 1776-1780.

Jo YS, Gortazar C. 2020. African swine fever in wild boar, South Korea, 2019,
Transboundary and emerging diseases. 67(5): 1776-1780.

Jo YS, Gortazar C. 2021, African Swine Fever in wild boar: Assessing interventions in South
Korea, Transboundary and emerging diseases. 68(5): 2878-2889.

Johann, F., Handschuh, M., Linderoth, P., Heurich, M., Dormann, C. F., Arnold, J. 2020.
Variability of daily space use in wild boar Sus scrofa. Wildlife Biology, 2020(1).

Jones AL. 2011. Animal scavengers as agents of decomposition: the postmortem
succession of Louisiana wildlife. America. LSU Master's Theses. 2217.

Jones, P. F., Jakes, A. F., MacDonald, A. M., Hanlon, J. A., Eacker, D. R., Martin, B. H,,
Hebblewhite, M. 2020. Evaluating responses by sympatric ungulates to fence
modifications across the northern Great Plains. Wildlife Society Bulletin, 44(1), 130-141.

Jori, F., Massei, G., Licoppe, A., Ruiz-Fons, F., Linden, A., Vaclavek, P., Rosell, C. I. E. P.
2021. Management of wild boar populations in the European Union before and during
the ASF crisis. In Understanding and combatting African Swine Fever: A European
perspective. Wageningen Academic Publishers, 263-271.

Kawai K, AL ET. 2002. Intra- and interfamily relationships of Vespertilionidae inferred by
various molecular markers including SINE insertion data. Journal of Molecular
Evolution. 55: 284-301.

- 167 -



Keough N, Myburgh J, Steyn M. 2017. Scoring of Decomposition: A Proposed
Amendment to the Method When Using a Pig Model for Human Studies. J. Forensic
Sci. 62(4): 986-993.

Kim SO, Kwon KI, Kim TS, Go HS, Jang GS. 2014. An analysis on aspects of farm lands
damaged by the wild boar (Sus scrofa) in Gyeongnam province, J Korean Soc Envi
Restoration Tech. 17(6): 17-27. (In Korean)

Kose MA, Prasad ES, Taylor AD. 2011. Thresholds in the process of international
financial integration. J Int Money Finance. 30(1): 147-179.

Kramer-Schadt, Stephanie, Jurgen Niedballa, John D. Pilgrim, Boris Schroder, Jana
Lindenborn, Vanessa Reinfelder, Milena Stillfried, Ilja Heckmann, Anne K. Scharf,
Dave M. Augeri, Susan M. Cheyne, Andrew J. Hearn, Joanna Ross, David W.
Macdonald, John Mathai, James Eaton, Andrew J. Marshall, Gono Semiadi, Rustam
Rustam, Henry Bernard, Raymond Alfred, Hiromitsu Samejima, J. W. Duckworth,
Christine Breitenmoser-Wuersten, Jerrold L. Belant, Heribert Hofer and Andreas
Wilting. 2013. The importance of correcting for sampling bias in MaxEnt species
distribution models. Diversity and Distributions, (Diversity Distrib.) (2013) 19,
1366-1379

KFS. 2013, 1:5000 forest type map,
www.forest.go.kr/newkfsweb/kfs/idx/SubIndex.do?orgld=fgis&mn=KFS_03_08_01 (accessed on
24, 11, 2021)

Kim, Y. J,, Park, B., Kang, H. E. 2021. Control measures to African swine fever outbreak: active

response in South Korea, preparation for the future, and cooperation. Journal of Veterinary
Science, 22(1).

Lange, M., H.Siemena, S.Blomec, H.-H. Thulke. 2014. Analysis of spatio-temporal
patterns of African swine fever cases in Russian wild boar does not reveal an
endemic situation Preventive Veterinary Medicine. 117(2), 317-325

Lavelle MJ, Vercauteren KC, Hefley TJ, Phillips GE, Hygnstrom SE et al. 2011. Evaluation
of fences for containing feral swine under simulated depopulation conditions. J Wildl

Manage. 75(5): 1200-1208.

Lee SM, Lee WS. 2014. Selection of the Rubbing Trees by Wild Boar (Sus scrofa) and
its Ecological Role in a Mixed Forest, Korea. Journal Of Korean Forest Society.
103(3): 510-518.

Lee SM, Lee EJ, Park HB, Seo CW. 2018. Factors affecting crop damage by the wild
boar (Sus scrofa) ‘A case study in Geochang county, Gyeongnam province, Korea.
Korean J. Ecol. 32(2): 140-146. (In Korean).

- 168 -



Liaw, Andy and Matthew Wiener. 2002. Classification and Regression by randomForest.
R News. Vol. 2/3, December 2002 18.

Lee, K. L., Choi, Y., Yoo, J., Hwang, J., Jeong, H. G., Jheong, W. H., Kim, S. H. 2021.
Identification of African swine fever virus genomic DNAs in wild boar habitats within
outbreak regions in South Korea. Journal of Veterinary Science, 22(2).

Lu, S, Li, F, Chen, Q., Wu, J., Duan, J., Lei, X,, Yin, H. 2020. Rapid detection of African
swine fever virus using Casl12a-based portable paper diagnostics. Cell discovery, 6(1),
1-10.

MAFRA 2021. African swine fever (ASF). Ministry of Agriculature, Food and Rural affairs.
https://www.mafra.go.kr/FMD-AI2/2145/subview.do. (accessed on 1 December 2021).

Marcon, A, Linden, A., Satran, P., Gervasi, V., Licoppe, A., & Guberti, V. 2020. RO estimation for
the African swine fever epidemics in wild boar of Czech Republic and Belgium. Veterinary
sciences, 7(1), 2.

Marsan, A. and Mattioli, S. 2013. Il Cinghiale (in Italian). Il Piviere (collana Fauna
selvatica. Biologia e gestione).

Massei, G., Genov, P. 1995. Observations of black-billed magpie (Pica pica) and carrion crow
(Corvus corone comix) grooming wild boar (Sus scrofa). Jornal of Zoology, 236, 338-341.

Massei, G., Genov, P. V. 2004. The environmental impact of wild boar. Galemys, 16(1), 135-145.

Matuszewski S, Konwerski S, Fratczak K, Szafatowiczl M. 2014. Effect of body mass
and clothing on decomposition of pig carcasses. Int J Legal Med. 128(6): 1039-1048.

ME, 2020, 2020 subdivision land cover map, http://egis.me.go.kr/map/map.do?type=land,
(accessed on 25, 11, 2021)

Meng XJ, Lindsay DS, Sriranganathan N. 2009. Wild boars as sources for infectious
diseases in livestock and humans. Phil Trans R Soc. B: 2697-2707.

Merta, Dorota, Bogustaw Bobek, Marzena Albrycht & Jakub Furtek. 2015. The age
structure and sex ratio in wild boar (Sus scrofa) populations as determined by
observations of free-roaming populations and by harvests of collective hunts in
southern Poland. European Journal of Wildlife Research. 61, 167-170

Meriggi, A., Lovari, S. 1996. A review of wolf predation in southern Europe: does the wolf prefer
wild prey to livestock?. Journal of applied ecology, 1561-1571.

Meyer J, Anderson B, Carter DO. 2013. Seasonal variation of carcass decomposition and
gravesoil chemistry in a cold (Dfa) climate. J. Forensic Sci. 58(5):1175-82.

ML, 2021, road map of korea, http://data.nsdi.go.kr/dataset/12969, (accessed on 21, 11, 2021)
Myburgh J, L'Abbé EN, Steyn M, Becker PJ. 2013. Estimating the postmortem interval

- 169 -


https://royalsocietypublishing.org/doi/10.1098/rstb.2009.0086
https://royalsocietypublishing.org/doi/10.1098/rstb.2009.0086

(PMI) using accumulated degree-days (ADD) in a temperate region of South Africa.
Forensic Sci Int. 229(1-3): 165.e1-6.

Mysterud A, Rolandsen CM. 2018. Fencing for wildlife disease control. J Appl Ecol. 56(3):
519-525.

Nelder, A. and R. W. M. Wedderburn. 1972. Generalized Linear Models. Journal of the
Royal Statistical Society. Series A (General). 135 (3), 370-384

NGII, 2020, digital elevation model, http://data.nsdi.go.kr/dataset/20001, (accessed on 5, 11,
2021)

Okarma, H. 1995. TheStoen and Wegge, 1996 trophic ecology of wolves and their predatory role
in ungulate communities of forest ecosystems in Europe. Acta theriologica, 40(4), 335-386.

(OIE 2020) Guberti, Vittorio;Khomenko, Sergei:Masiulis, Marius;Kerba, Suzanne. 2019.
African swine fever in wild boar ecology and biosecurity. Lutheran Univ. of Health
Science, 108 pp.

Otis DL, Burnham KP, White GC, Anderson DR. 1978. Statistical inference from capture
data on closed animal populations. Wildl Monogr. 62: 3-135.

Pandey P, Shaner PJL, Sharma HP. 2015. The wild boar as a driver of human-wildlife
conflict in the protected park lands of Nepal. J Appl Ecol. 62: 103-108.

Park, Hee-Bok and Sungwon Hong, 2021. Habitat Characteristics Coincidence of Dead
and Living Long-Tailed Gorals (Naemorhedus caudatus) According to Extreme
snowfall. Animals. 11, 997. 1 - 13. https://doi.org/10.3390/ani11040997

Park, Y.-S. and S. Lek. 2016. Artificial Neural Networks: Multilayer Perceptron for
Ecological Modeling (Ch. 7). Developments in environmental modelling, Elsevier.
Volume 28, pp 123-140

Parsons HR. 2009. The Postmortem Interval: A Systematic Study of Pig Decomposition
in West Central Montana. Graduate Student Theses, Dissertations, & Professional
Papers. 1058.

Probst C, Globig A, Knoll B, Conraths FJ, Depner K. 2017. Behaviour of free ranging
wild boar towards their dead fellows: potential implications for the transmission of
African swine fever. Royal society open science 4(5):170054.

Probst C, Gethmann J, Amler S, Globig A, Knoll B, Conraths FJ. 2019. The potential role
of scavengers in spreading African swine fever among wild boar. Scientific Reports
9:11450.

Probst C, Gethmann J, Amendt J, Lutz L, Teifke JP, Conraths FJ. 2020. Estimating the
Postmortem Interval of Wild Boar Carcasses. Vet. Sci. 7(1) 10.3390/vetsci7010006

- 170 -



Podgorski T, Borowik T, Lyjak M and Wozniakowskic G. 2020. Spatial epidemiology of
African swine fever: Host, landscape and anthropogenic drivers of disease
occurrence in wild boar - Preventive veterinary medicine. 177:104691.

Rodriguez-Galiano V. F., B. Ghimire, J. Rogan, M. Chica-Olmo, J. P. Rigol-Sanchez. 2012.
An assessment of the effectiveness of a random forest classifier for land-cover

classification, ISPRS Journal of Photogrammetry and Remote Sensing. Volume 67,
93-104

Sanchez-Vizcaino JM, Martinez-Lopez B, Martinez-Aviles M, Martins C, Boinas F, Vial L,
Roger F. 2009. Scientific reviews on Classical Swine Fever (CSF), African Swine
Fever (ASF) and African Horse Sickness (AHS), and evaluation of the distribution of
arthropod vectors and their potential for transmitting exotic or emerging
vector-borne animal diseases and zoonoses.
http://efsa.onlinelibrary.wiley.com/doi/pdf/10.2903/sp.efsa.2009.EN-5.

Santilli F, Stella RMD. 2006. Electrical fencing of large farmland area to reduce crops
damages by wild boars Sus scrofa. Agricoltura Mediterranea 136: 00-00.

Saunders, G., McLeod, S. 1999. Predicting home range size from the body mass or
population densities of feral pigs, Sus scrofa (Artiodactyla: Suidae). Australian Journal
of Ecology, 24(5), 538-543.

Schlageter, A., Haag-Wackernagel, D. 2012. Evaluation of an odor repellent for protecting
crops from wild boar damage. Journal of pest science, 85(2), 209-215.

Schley L, Dufrene M, Krier A, Frantz AC. 2008. Patterns of crop damage by wild boar
(Sus scrofa) in Luxembourg over a 10-year period. Eur J Wildl Res. 54:589-599.

Schultz JJ, Mitchell AT. 2018. Avian Scavenging of Small-Sized Pig Carcasses in Central
Florida: Utilizing GIS to Analyze Site Variables Affecting Skeletal Dispersal. J Forensic
Sci. 63(4): 1021-1032.

Silva, L. C., Padua, M. B., Ogusuku, L. M., Keese Albertini, M., Pimentel, R., Backes, A. R.
2021. Wild boar recognition using convolutional neural networks. Concurrency and
Computation: Practice and Experience, 33(22), 6010

Simmons T, Adlam RE, Moffatt C. 2010. Debugging decomposition data--comparative
taphonomic studies and the influence of insects and carcass size on decomposition
rate. J Forensic Sci. 55(1): 8-13.

Singer, F. J., Swank, W. T., Clebsch, E. E. 1984. Effects of wild pig rooting in a deciduous
forest. The Journal of wildlife management, 464-473.

Sjarmidi, A., & Gerard, J. F. 1988. Autour de la systematique et la distribution des suidés.
Monitore Zoologico Italiano-Italian Journal of Zoology, 22(4), 415-448.

Spradley MK, Hamilton MD, Giordano A. 2012. Spatial patterning of vulture scavenged

- 171 -



human remains. Forensic Sci Int. 219: 57-63.

Stgen, 0. G., Wegge, P. 1996. Prey selection and prey removal by tiger (Panthera tigris)
during the dry season in lowland Nepal. Mammalia, 60(3), 363-374.

Sunnucks P. 2000. Efficient genetic markers for population biology. Trends in Ecology and
Evolution. 15: 199-203.

Sutherland A, Myburgh J, Steyn M, Becker PJ. 2013. The effect of body size on the rate
of decomposition in a temperate region of South Africa. Forensic Sci Int. 231(1):
257-262.

Swets, J. A. (1988). Measuring the accuracy of diagnostic systems. Science, 240(4857),
1285-1293.

Thurfjell, H., Spong, G., Ericsson, G. 2013. Effects of hunting on wild boar Sus scrofa
behaviour. Wildlife Biology, 19(1), 87-93.

Vetter, S. G., Puskas, Z., Bieber, C., & Ruf, T. 2020. How climate change and wildlife management
affect population structure in wild boars. Scientific Reports, 10(1), 1-10.

White, G.C. and Garrott, R.A. 1990 Analysis of Wildlife Radio Tracking Data. Harcourt Brace
Jovanovich, New York.

Wilkinson, C. E., McInturff, A., Kelly, M., & Brashares, J. S. 2021. Quantifying wildlife responses to

conservation fencing in East Africa. Biological Conservation, 256, 109071.

Won BH. 1967. Illustrated Encyclopedia Of Fauna & Flora Of Korea. Vol.7. Mammals.
Mungyobu. Seoul.

WRMIS, 2012, stream order map,
http://www.wamis.go.kr:8081/watermap2013/watermap.aspx?paramTab=watermap, (accessed
on 23, 11, 2021)

Yoon MH, Won BO, Park JK. 2002. Mammals Of Korea. DONGBANG MEDIA. Seoul.

Yoon SI, 2007. Crop loss survey by wildlife in national parks of Korea. Korean J Environ
Biol. 25(3): 223-227. (In Korean)

- 172 -



HX|]

=l
A

K-

AMA
=

M

=

7| S7HLALE ofdSI=HX| 7t

2aAMolct,

By

=
S

=

S Y |

ol

- 173 -



	야생멧돼지 가축전염병 중요 질병 전파방지 기술개발
	요약문
	목차
	1. 연구개발과제의 개요
	1.1 연구개발의 필요성

	2. 연구개발과제의 수행 과정 및 수행내용
	2-1. 연구개발의 목표 및 내용
	2-2. 연구수행 내용 및 연구결과
	※ 야생멧돼지 서식(분포) 생태자료 등을 수집 및 D/B 구축
	❍ Camera trap 및 흔적조사를 통한 야생멧돼지 개체수, 서식밀도 및 활동패턴 연구
	❍ GPS collar를 이용한 멧돼지 행동권 연구
	❍ MaxEnt 모델을 이용한 야생멧돼지 서식지 적합성 및 서식지 이용특성 연구
	❍ 해외 야생멧돼지 차단 방역 선진 사례 연구

	※ 야생멧돼지 관련 주요 가축전염병 병원체 특성 파악
	❍ ASF 병원체 특성 연구
	❍ 야생멧돼지 가축전염병 감수성 야생동물 연구
	❍ 멧돼지의 유전지도 및 지리적 분포 규명
	❍ 분석모형을 이용한 질병 전파 가능성 규명 연구

	※ 국내 야생멧돼지 분포 및 병원체 특성을 고려한 차단 방역지대 설정
	❍ 펜스의 멧돼지 차단 효과 장기 모니터링 연구
	❍ 가축전염병 차단 방역지대 설정 연구
	❍ 야생멧돼지 방역지침(안) 개선안 제안



	3. 연구개발과제의 수행 결과 및 목표 달성 정도
	1) 연구수행 결과
	2) 목표 달성 수준

	4. 목표 미달 시 원인분석(해당 없음)
	5. 연구개발성과의 관련 분야에 대한 기여 정도
	6. 연구개발 성과의 관리 및 활용 계획
	7. 참고문헌


