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Abstract

The purpose of this study is to identify the risk areas of HPAI in Korea and to
analyze the feasibility of establishing an epidemic prevention zone. The geo-
graphical influences of HPAI are compared and analyzed by species, and the risk
factors are analyzed based on classification of farm size, farm density, the char-
acteristics of farms in the area of protection, geographical features, road networks
and geographical characteristics by using the binomial logit model.

For farms laying hens, commercial ducks, and parent duck stock, the higher the
number of marrows, the higher the likelihood of the outbreak, while the lower
the ratio of broiler chicks, the higher the probability of onset. Among the geo-
graphical features, migratory birds are shown to increase the probability of devel-
oping HPAI in all species. However, other variables show different results de-
pending on poultry species.

e

1. A& 4, BX Az}

2. B4 =29 5. 898 A&
3. 84 A8

F71€71897HI(IPET) o M¥EA Ao B3t FelF 27 vkE 2 A% o A3Al- A

*k

Hokok

ko

seokokk sk

sk ok ok

A AT o Ao s .
SRS A FA ) B8t WA
Saga i}%ﬁ‘ﬁ 287} W, WAIA AL e-mail: jiinbae@dongguk.edu



174 2 212 ma2A H3s

1. A&

dr
o
ox
=
>,
B
b

z
oZ
b

vt AP EZR/ASFARK 08t HPAD = 2003 129 &
°0]%, 2018 3-97HA] F 8} WASIATE 2000 At ol =213 F7] 2 g o] WHEE G o) H
£ A9 slivit} LAYt o] 2 I AARE7}F BAdw, AR WS T AAA T3
st ot £3] 20161 1120l 2231 20173 5L71A] X8 72 HPALL] 7%, 7100 &
AEHAE HPATE T 9|37 57 282 AR ESAE Ul St T F5 AL 434
o] M2/, 72FHPAL A2 % 1,129 7ol A 743,806 51 vle] & ol & A3t 3,007
Ae] A o] AZH AT

HPAIS] T o] o} -2 A A sjafjitnt o2}, S4F 571t AlG AL -5 QA9 =4m A
5 B Aol 2174 221 9)E) S 712 1 ek 3 HPALZ L Q3B g olghs Mol S4t
& 2 FH o) g AnAE ] BB E HAt AR 1 ek whebA HPATLS] A3} SH4ks A6t
© AL 77 AIGARE BIR T A A& T 9] 174 AR the SHA wlg- 5
[tk

S Ut HPAL 22 HAE T3 F9U=)
olg} o] YA FU& = A2 A B7Fsoll 7t SHATEHPAL A Y@ 4d0] 2 A4
S TAOE AP =S Y38t al 27| GAI R AP S 73Skt HPALS] S4ks whe
o v §- £33 U A o]t} ool HHol| M= 715 B AR d i SabgA] & 98] 57 =

W A 2~El(Korea Animal Health Inform —ation System: KAHIS)& =93] 715 AR E

rr

Ao 2 dHA At AAZ £ 2017). 1 E=Z 1}

FBEEtL ok = FHFAAAF T AL IFYFAY(SOP), o whet F HE AHE 5
Aoz FA (Y AL 500m ©ul), BEAH(500m~3km), 2= <(3km~10km)S 243}
of YA E A A LES FISL Uk 2019 A Aol A= HPAL LA A, 3
29 ¢] A4 (zoning) ol W EAEA WEY 3km7kA] 92 A 07 o] A B8 R8s} Qi

T A o 9] Aol e el o] AHA]] 7]E0] nhEA] ob WA E O 25 E]
Aol A& Y& EAE I Je AAoIT o= L& o)) ERE AMETo 2N FE 04,

7h 9 F7ke] £, AZEA A v 8] Gl 5 TP E epd BAS 2@ St



7l 54 EA0l w2 HPAI 91923 £4 175

At o]H g ZH el A 500m, 3kmoll thEh A& M 917} Bk W&ol fvhe FAE A& 08
Zﬂﬂﬂi%ﬂ{i%iﬂ BAIE2018. 7. 13.). T3 A AR Ao A x| @2 A5kd 29l 0 2 Ak

TS ST AL sHSFAYF R 848t ol e AEE sy

[
ol
38
2

£ 593 o)) tlEo] HPAIS] Bikaldy} 27]524) 8 53 88791 W358 9 A
o W 91o] Ao Aol ABAR 7S Al Fdhe A2 Alad BHIA o]t

HPAI®] $1 a8lol B3t YA+ FHolvt Sdotrof 571 tid o= dF Fh =AU
Thomas, M. E. et al.(2005)- 2003 W@&=ojA 243 HPATS] 918 20S B39,
Ward, M. et al.(2008)- 2005~2006 TR ool 4] WA HPAISF 874 29170 JaaAE
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(4) Y. = B, +phead; + Bygunhead; + Bstgunhead; + B density; + Bs farm500; + Bg farm3k;
+ B, farm10k; + Bghead500; + Byhead3k; + 3,;headl0k; + 3, elevation; + B,yroad;
+ By5feed; + B slaughter; + By sriver; + Bigmigrant; +e;
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SF LSS E AR, A o] 3

=352,72411, S8-22]= 68,6371},

Z rlglse

F22]=26

1,175,518u}2], SAI= 714,718v}2], A
7450 2 YEeltt) =3 Ao #A) 7}

5 H vl 1,376,003 01010 ARSET} TR 2 Aol A= 5,497,104 AHSS)
=202 HLHA.
E3 Al 28 71ER 3% L AS0EE 7|23
B9 574, 01
LA =4 A 822 S20 HA 7R
RA 535 1,237 2,012 348 3,154 140 6,891
o ARSOEIS 1,175,518 714,718 352,724 68,637 26,745 1,376,003
BEZHX}t 1,206,758 711,967 33,226 135,090 29,340 1,137,302
Z|of 5,140,104 2,854,210 774,500 642,592 99,289 5,497,104
EIEN 0 0 0 0 0 0
K12 el ZAolE E KAHLS.
AR 255 BT 5 = AZHEA| 2El(Geographic Iformation System: GIS)<!

ArcGIS ZZ 775 o]-835l] 7|54 o 2 HE W2 H 2 H <1 500m U], 3km o], 10km
ol ¢] F7tre} 7k AR EEISE FH eI T #E A9 500m o] Hit FAE 1.6171

Rom, Bt ARSTELT= 36,7327 AT A=A AR 3kn o] W S 5.767N, Bt A

Sl 1384127 oW, B9 10km oW H+t 545 34.1770, B ARSI

=815,996 7 Gt B4 1 0] 7R AR EREIST08] AL w4o] FA) ol HY &

o]7] wjZo]t},
H 4704 712 55 34 YR 7135 55 U ARIBS 715
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500m OfLY 3km O|LA 10km O|LY
SRS =T =54 Ti=e =54 2R

o 1.61 36,732 5.76 138,412 34.17 815,996
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A 1.00 0 1.00 0 1.00 0
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5. 028 713 530| Kl2ix 54 7|55

@9 m
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EIE 1 0 0 5 111 393

Ag: UEAPAAEY KAHIS.
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ZHALSY T W Bel B GBel] SAal BE AL FHBABIAT A /1E F FWEH 77D
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AL FEYIEAAFE A 71E & 78 +7HEd 500m oJuff 102 o4 E= 1km OJUf 20 o]4fel ]9
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A 7ha F] gk X2 3954 Adbe <3 7> 2ok 239
A =E YER = Log Likelihood ¢} AIC, BIC#-2 22} -1,085.873, 2,321.991, 2,205.700 = 1}
W2 3 HepEg 1he] ARAAIE etstaal BAMAAISN(VIF) & FA47 23, 5 ofstz U
i AR gl F9d TEL s 3 AE 248 v Aoz wdd 4= 9lth
AA 7ha 578 54820 FollA & 7 AR, Y AIY 500m W2 5ok AR
T, LS, 347 Seke] AT e SAA frolahA] ot HPALS] THAell FaE mX|A] e A
o= et 7 54821 FollA AIF O Fo3 A0 Ut W] exp(B)#S AR
A O 2
7 &7 AR HEElget Al o] B 7he ARSI exp(B) 40l 1.0042, 1.0002 = LE}
u, 7heol 171 v BS54 HPAL 2 EE0] 217} 1.0042, 1.0002H] F7}ake 21 0= YERt
t}. o213 Ah= S B4 ARSI FHPAL 'EAo) O] 2 93-S n|ths AL HojE

2 o|g ZZHI B Log Likelihood¢} AIC, BICEH-2 217} -1,107.424, 2,365.093, 2,248.800 .2 o|§ 23R Fo] BT} A ggt
Ao ekt %34 BARYE 0|3 22 uye] § A 02 e
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0.0794

1.0277

slaughter

EA(L)3e] 9] (km)

0.0087

1.0087

0.0058

1.2004

river

5 s et0) 72| (km)

0.9447

-0.0569"

-1,085.873

migrant

AM x| 2] (km)
Log Likelihood

2,321.991
2,205.700

6,891

AIC
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I 8. MW R SAISE SM0[ HPAI 20| &2 0|X|= Q01 &AM Ay}
4 (k) a2 il
EMR0I B exp(B) S.E B exp(B) S.E

Intercept -0.5760 0.5621 0.5584 -0.9916" 0.3711 0.5756
head: 7JAr& O Ota)) 0.0026 1.0026 0.0023| -0.0170"*" 0.9831 0.0060
AR gunhead: Al9] SiE7IAMSORIS(A Ola) 0.0004™ 1.0004 0.0001| -0.0010""" 0.9990 0.0003
tgunhead: A]2-9] E£712AS0IEIA(A Ofal) -0.00001 1.0000 0.0001 0.0001 1.0001 0.0002
YRS A density: Al Z-9dT2]X] L o] E(dummy) 0.8131 2.2549 0.5676 1.7490™ 5.7499 0.8660
farm500: 500m oJul =&t (7H) -0.4250"" 0.6538 0.1633 -0.3896 0.6773 0.2470
farm3k: 3km oJu] XAF2(7]) -0.0182 0.9820 0.0440 -0.0268 0.9736 0.0502
uboix] ol wo farm10k: 10km oJu] Ak (7H) -0.0173 0.9829 0.0131 0.0222" 1.0225 0.0105
el 5% 54 head500: 500m oJUj AFSutsl(A ota)) 0.0013 1.0013 0.0020 0.0024 1.0024 0.0033
head3k: 3km oJUf A}FSO}EI4 (A ofa)) 0.0023™ 1.0023 0.0006 0.0016™ 1.0017 0.0007
head10k:10km oJuf Ar&0}214(A of2)) 0.0006""" 1.0006 0.0002 0.0005" 1.0005 0.0002
elevation: 312 y%(m) 0.0008 1.0008 0.0023 -0.0015 0.9985 0.0025
road: 29} A2}(km) -0.6327 0.5311 0.3343 -0.3412 0.7109 0.2783
B feed: Ab2ZAFt0] 712](km) -0.2225" 0.8005 0.0721 -0.1216™ 0.8855 0.0612
slaughter: =A|(¢)&Hate] #2](km) -0.0223" 0.9779 0.0131 -0.0047 0.9954 0.0104
river: P4 32-9t0] A2](km) 0.1990 1.2202 0.1579 0.0428 1.0437 0.1719
migrant: A Eefx|ete] Ae2](km) -0.0765" 0.9263 0.0117| -0.0618""" 0.9401 0.0117

Log Likelihood -270.430 -249.001

AIC 574.86 532.000

BIC 661.907 627.312

HEA](n) 1,237 2,012
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9 8222 I 22|53 40| HPA| LMo Wsks nlkl= Q0 M An}
1 4(E19) 585 el
EMR0I B exp(B) S.E B exp(B) S.E

Intercept -1.6790" 0.1866 0.6073 -2.920 0.0539 1.8690
head: 7ASOIEIAA 0l2]) 0.1483™ 1.1597 0.0172 0.1285™ 1.1372 0.0607
AR gunhead: Al79] S|Y7F2AFS OIS Ol2]) 0.00008 1.0001 0.0008 0.0351"* 1.0357 0.0122
tgunhead: Al29] £7}2AFR ORISR Ole]) -0.0005" 0.9995 0.0001 0.0002 1.0002 0.0003
YAALS H density: Al Z&4taiata)x] 1 of 2 (dummy) 2.2650""" 9.6314 0.6516 2.857 17.4091 1.7658
farm500: 500m oJuf s72(7H) 0.3383" 1.4025 0.1824 -0.3494 0.7051 0.6346
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elevation: 3121 (m) -0.00145 0.9986 0.0024 0.0085 1.0085 0.0052
road: 29| 712](km) -0.6165" 0.5399 0.0275 -0.3951 0.6736 0.6110
SR feed: At224Tk0] Aa)(km) 0.0326 1.0332 0.0523| -0.4734™ 0.6229 0.1599
slaughter: EA(LYate] Aa)(km) -0.1060" 0.8995 0.0202 0.0552 1.0568 0.0392
river: P4 329k] 712 (km) 0.1076 1.1136 0.1623 0.7664" 2.1520 0.3494
migrant: A zafx]eke] Aa](km) -0.0561" 0.9455 0.0134|  -0.0671" 0.9351 0.0289

Log Likelihood -275.98 -43.09

AIC 585.96 120.18

BIC 688.92 170.19

HEA](n) 3,154 140
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